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NtCERON  (John  Francis),  in  bio- 
grapfay,  a  Fk-eoch  monk  and  ingenious 
mathematician  in  the  seventeenth  century, 
was  born  at  Paris,  in  the  year  IdlS.  He  early 
displayed  a  love  of  leamingy  and  by  the  pro- 
gress which  he  made  in  his  elementary  stu- 
dies, afforded  fair  promise  of  future  excel- 
lence. At  the  age  of  ninetaan  he  entered 
into  the  order  of  Minims,  and  before  he  had 
gone  through  his  course  of  philosophy,  disco- 
vered that  his  predominant  inclination  was 
to  the  study  of  matliematical  sciences,  to 
vrhicbi  after  he  had  completed  his  theologi- 
cal course^  he  davoted  all  tlie  time  that  was 
not  necessarily  occupied  by  the  duties  of 
his  profession.  The  science  of  optics  was- 
what  principally  engaged  his  attention ; 
and  he  left  behind  him,  in  different  houses 
belonging  to  his  order,  particularly  that  at 
Paris,  some  excellent  performances,  which 
afforded  satisfactory  evidence  of  his  pro- 
found skill  in  this  bnmcfa  of  the  mathema- 
tics. He  was  twice  sent  on  business  to 
Rome,  and  was  appointed  regent  of  the  phi- 
losophical classes.  Afterwards  he  was  no- 
minated to  accompain  father  Francis  de  la 
None,  vicar-general  or  the  order,  in  his  visi- 
tation olr  all  the  convents  of  Minims  in 
France.  The  siroifauity  of  their  taste  proved 
the  means  of  introducing  him  to  the  ac- 
quaintance of  Des  Cartes,  who  entertained 
a  great  regard  for  him,  and  made  him  a 
present  of  his  *' Principles  of  Philosophy." 
Their  intimacy,  however,  which  commenced 
in  iMi,  proved  but  of  short  duration,  shice 
our  young  monk  fell  sick  at  Aix  in  Provence, 
and  died  there  in  the  autumn  of  1646,  when 
he  was  only  thirty-three  years  of  age.  This 
event  was  lamented  as  a  considerable  lok 
VOU  V. 
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to  the  lepublic  of  letters.  Hewasthc^an- 
thor  of  the  following  works,  which  are  held 
in  high  estimation.  ''The  Interpretation 
of  Cyphers,  or,  a  Rule  for  the  perfeet  Un- 
derstanding and  certain  Explanation  of  all 
Kinds  of  simple  Cyphers,  taken  from  the 
Italian  of  the  Sieur  Anthony  Maria  Cospi, 
secretary  to  the  Grand  Duke  of  Tuscany ; 
enlarged,  and  particularly  accommodated 
to  the  French  and  Spanish  I  languages," 
1641,  octavo  ;  **  Curious  Perspective,  or 
artificial  Magic,  produced  by  the  wonderful 
Effects  af  Optics,  Catoptrics^  and  Diop- 
trics,"^. 1638,  folio  ;  which  was  only  in« 
trodoctory  to  his  <*  Thaumaturgus  Opticus, 
sive,  admirande  Optices,  Catoptrices,  et 
Dioptrices,  Pars  prima,  de  iis  quae  spectant 
ad  visionem  directam,**  1646,  folio.  On  this 
work  he  was  employed  six  years,  and  was 
prevented  by  his  death  from  proceeding  to 
the  completion  of  the  intended  second  and 
third  parts,  relating  to  the  effects  of  redec« 
tion  from  phme,  cylindrical,  and  conical 
mirrors,  and  the  refraction  of  crystals.  This 
task  his  fnend  father  Mersenne  undertook^ 
not  only  by  correcting  what  Nlceron*a 
papers  in  Latin  and  French  would  furnish 
tovrards  it,  but  by  supplying  what  might 
be  necessary  to  perfect  it  But  the  other' 
occupations  of  this  learned  mathematician, 
during  the  two  relnaUung  yean  of  his  own 
life,  prevented  him  firom  finishing  the  work, 
which,  upon  his  death,  was  committed  for 
that  purpose  to  M.  de  Roberval,  professor 
royal  of  mathematics  at  Paris.  A  **  Letter^ 
of  Father  Niceron*s  is  inserted  in  the  third 
volume  of  Iiceto*s  *<  De  qussitis  per  Epiir 
tolas." 
NICHE,  in  architecture,  a  hollow  sank 
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NICKEL. 

ioto  a  wall,  for  the  commodions  and  agreea*  titite  of  lead  is  then  dropped  in,  and  tlie 

ble  pkcing  a  statue.  liqaor  evaporated  by  a  very  gentle  heat 

NICKEL.    A  white  metal,  whidi,  wl^n  but  not  quite  to  dryness.    Alcohol  ponred 

obtained  pure,  is  both  ductile  and  roalle-  into  this  solution  precipitates  every  salt, 

able.     It  may  be  forfied  into  very  thin  but  the  nitrate  of  nickel,  vffaich  has  been 

plates,  tiieir  thickness   not  being  greater  formed  by  the  double  decomposition  of  tlio 

than  0.01  of  an  inch.    Its  colour  b  inter-  arseniate  of  nickel  and  the  nitrate  of  lead, 

mediate  between  that  of  silvef  and  tin,  and  Tlie  alcohol  of  the  solution  of  nitrate  of 

b  not  altered  by  tlie  air.    It  is  nearly  as  nickel  being  evaporated^  the  metallic  salt  is 

hard  as  iron.    lis  specific  gravity  is  S,'i79,  redissolved  in  water  and  decomposed  by 

and  when  forged  8.666.  potash.    The  oxide,  well  washed  and  dried. 

The  species  of  nickel  ores  are  its  alloy  is  reduced  in  an  He&^ian  crucible  lined  with 

with  arsenic^  and  a  little  sulphur  and  its  himp-black. 

oxide.  By  the  experiments  that  have  been  made 

The  flnt  is  the  most  abundant,  and  the  on  nickel  in  its  pnie  state,  it  appears  to  be 
one  from  which  nickel  is  usually  extracted,  proved  that  it  is  possessed  of  magnetic 
It  is  known  to  mineralogists  by  the  name  of  power,  and  tliat  therefore  iron  is  not  the 
kupfer-nickel,  or  copper-nickel,  from  its  only  metsl  to  which  it  belongs.  The  mag- 
colour  and  appearance.  It  occurs  generally  netic  properties  of  nickel  had  often  been 
massive  and  di5>seminated  ;  its  colour  is  observed  ;  but  as  in  the  usual  processes  by 
copper-red  of  various  shades;  its  lustre  is  wliich  it  is  obtained,  it  is  alwajs  alloyed 
weakly,  shining,  and  metallic  ;  it  is  per>  witli  iron  ;  it  was  concluded,  with  probabi- 
fectly  opaque  ;  its  fracture  is  uneven  ;  it  is  lity,  that  the  magnetism  it  exhibited  >was 
hard,  has  no  malleability,  but  u  not  easily  owing  to  the  pi esence  of  that  metal.  Since 
broken  ;  its  specific  gravity  is  from  6.6  to  methods,  however,  have  since  been  disco* 
7.5.  Urged  by  the  flame  of  the  blow- pipe,  vered  of  obtaining  nickel  in  a  purer  state, 
it  gives  vapours  with  a  strong  anieuiral  tlie  error  of  this  conclusion  has  been  disco- 
odour,  and  melts  with  difficulty.  It  dis-  vered.  The  effect  of  the  magnet  on  it  is 
solves  in  acidii,  giving  a  green  solution.  Beig-  very  little  inf^or  to  that  which  it  exerts  on 
man  found  it  to  be  composed  of  nickel,  iron  ;  and  the  metal  itself  becomes  mag- 
iron,  cobalt,  arsenic,  and  sulphur.  Vau-  netic  itself  by  friction  %iitli  a  magnet,  or 
qnelin  regards  it  as  essentially  an  alloy  of  even  by  beating  witli  a  hammer.  Magnetic 
nickel  and  anenic,  the  iron,  cobalt,  and  needles  have  even  been  constructed  of  it  in 
sulphur^  being  accidental.  France,  and  have  been  preferred  to  those  of 

The  other  species,  tlie  oxide  of*hickel,  »{«el,  as  resisting  belter  tKe  action  of  the 

occurs  generally  as  an  incrustation,  some-  air«     The  nickel  preserves  its   magnetic 

times  also  dbsembated  of  a  friable  texture  property  when  alloyed  with  copper,  tlioiii»h 

and  earthlv  appearance  ;  of  an  apple  green  it  »«  somewhat  diminished  ;   by   a  small 

colour,  without  lustre.    It  is  not  altered  by  portion  of  arsenic  it  is  completely    de- 

the  heat  of  the  blow-pipe ;  but  when  mixed  stroyed. 

with  borax,  gives  to  it  a  yellowish  red  co-  Nickel  is  extremely  fusible  ;  its  fimpg 

lour.    Its  volution  in  acids  is  of  a  green  co-  point  being  higher  than  tliat  of  iron, 

lour.     It  occurs   generally  with   kupfer-  This  metal  is  oxyded  by  exposure  to  tli« 

nickel,  or  with  certain  cobalt  ores.    It  is  atmospheric  air  at   a   hiijh   temperature, 

also  conuhied  In  small  quantities  in  a  fossil  though  with  difficulty.    Its  oxide  is  mora 

of   the   siliceous   genus,   chrysopi-ase,    to  easily  obtained  by  exposure  to  heat  with 

which  it  commtmicates  an  apple-green  co-  nitre ;  it  is  of  an  apple  green  colour,  and  is 

lonr.  obtained  hkewi^e  of  this  colour  by  precipi- 

Nickel  is   extracted  from  the    kupfer-  tation  from  some  of  its  saline  rombiuationsw 

nickel,  but  it  is  extremely  diflScnlt  to  free  It  appears  to  be  tlie  oxide  at  the  miniiinim 

it  entu^Iy  from  the  meta^  with  whidi  it  is  of  oxydement ;  at  least,  according  to  the 

associated.  The  process  given  by  Chenevix  experiments  of  Thenard,  another  oxide  can 

Is  the  most  simple.    The  metal  obtained  be  formed  more  higlily  oxyded.    It  may  be 

from  kupfer-nickel,  by  roa«ting  and  fusion  obtained  by  exposing  the  green  oxide  to  a 

with  three  times  its  owu  weight  of  black  red  heat,  or  by  heating  it  with  oxymuriatic 

flux,  is  dissolved  in  jutric  acid,  the  solution  acid.    It  appears  therefore  to  b'?  too  highly 

being  boiled,  so  that  the  arsenic  present  re-  oxydized  to  be  capable  of  directly  com- 

eeiving  oxygen  from  the  acid  may  be  con-  biuuig  with  any  of  Uie  acids.   According  to 

verted  into  arsenic  add  ;  a  solution  of  ni-  Richteri  oxide  of  nickei  is  reduced  by  heat 
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afooe  ;  Md  the  only  ififficnlty  experieneed  fbund  in  the  bird  and  fisb-kind,  wUich  e»wtT$ 

u  the  intensity  of  the  beat  required  to  fuse  the  eyes  of  these  animalt,  sheltering  them 

Che  metal.                                «  from  the  dutt  or  from  too  mach  light ;  yet 

Nickel  is  oxydiced  and  dissolved  by  a  is  so  tliin  and  pellncid,  that  they  can  see 

namber  of  acidft  ;  iu  solutions  being  gene-  pretty  well  through  it. 

tally  of  a  green  colonr  and  crystallixable.  NIDUS,  among  naturalists,  signi6es  a 

Tiie  salts  of  nickel  arc  decomposed  by  nest,  or  proper  repository  for  the  eggs  of 

Ibe  alkalies,  and  the  oxide,  more  or  less  free  birds,  insects,  Sic,  wherein  tlic  yoong  of 

from  the  acid,  is  thrown  down.    If  the  these  animals  are  hatched  and  norsed: 

alkalies  are  added  in  excess,  Ujey  re-dissolve  -  NIEUWENTYT  (Bernard),  In  bio* 

It ;  and  witli  ammonia  in  particular,  solpble  graphy,  a  celebrated   Dutch  philo»opher 

triple  salts  are  formed.    Potash  and  soda  and  mathematician.  In  the  seventeenth  and 

dinolve  even  a  small  quantity  of  its. pure  early  part  of  the  etghteenth  century,  was 

oxide  ;  ammonia  dissolves  it  in  a  much  the  son.  of  a  minister  of  Westgraafdyk,in 

larger  quantity.  North  Holland,  where  he  was  bom  in  the 

Niokel  combines  with  sulphur  by  fusion,  year  1654.    He  afforded  early  indications 

The 'compound  has  a  yellow  colour  with  of  a  good  genius,  and  a  love  of  learning, 

aome  brilliancy.    It  is  brittle  and  hard,  which  his  father  took  care  to  encourage,  by 

and  burns  when  strongly  heated  in  contact  giving  him  the  advantages  of  an  excellent 

with  the  air.  Nickel  is  also  dissolved  by  the  education,    fie  was  desirons  of  becoming 

alkaline  sulphurets.  acquainted  with  all  the  branches  of  know- 

With  phosphorus,  nickel  unites,  eidier  by  ledge;  but  he  had  the  prudence  and  sa- 
projecting  the  phosphorus  on  the  nickel  at  gacity  to  proceed  gradually  in  his  acquire- 
a  high  temperature,  or  by  heating  together  ments,  and  to  msfke  himself  master  of  one 
fibosphoric  acid  and  nickel  with  a  little  science,  before  he  directed  his  attention  to 
cfaarcoaL  The  nickel  increases  in  weight  another.  It  was  his  Other's  wish  that  ho 
one-liAh.  The  compound  is  of  a  white  co-  should  be  educated  to  his  own  profewion  ; 
lour  with'  metallic  lustre,  and  appears  com-  but  when  he  found  that  his  son  wsl  disiii- 
piised  of  a  congeries  of  prisms.  clined  to  such  a  destination,  he  very  pro- 
Nickel  forms  alloys  with  a  namber  of  the  perly  suffered  him  to  fdtiow  the  bent  of  bis 
Bietals;  but  our  knowledge  of  tliese  combi-  own  genius.  Ttie  first  science  to  which 
nations  is  very  imperfect.  young  Nienwentyt  particularly  diluted  h» 

NICOTIANS,    in    botany,    iabaccOf  a  study,  was  logic,  in  order  to  fix  his  imagina- 

g«nns  of  tlie  Peotandria  Monogynia  class  timi,  to  form  his  judgment,  and  to  acquire  a 

and  ordvr.    Natural  order  of  Loridae.    So>  habit  of  right  reasoning;  and  in  this  science 

ianese,  Jussieu.     Essential  character:  co>  he  grounded  himself  upon  the  principles  of 

rolla  funnel  form,  with  a  phuted  border  ;  Des  Cartes,  with  whose  philosophy  he  was 

atamina  inclioed  ;  capsole  two-valved,  two-  greatly  delighted.    In  the  next  place,  he 

celled.    There  are  seven  species, 'of  which  engaged  in  the  study  of  the  mathematics, 

N.  Tustica,  English  tobacco,  seldom  rises  witii  the  various  departments  of  which  ha 

more  than  three    feet  in  height,    having  became  intimately  conversant. 

aniDOtb  alternate  leaves  upon  short  foot  He  tlien  entered  upon  the  study  of  me- 

iCalks ;  flowers  iu  small  loose  bunches  on  dicine,   and  tlie    branches  of  knowledge 

the  top  of  the  stalks,  of  a  fellow  colour,  ap-  more  immediately'connected  with  that  sci* 

peering  in  July,  which  are  succeeded  by  ence ;  and  he  i^erward  went  through  a 

roondish  capsules,  ripening  in  the  autumn.  cour5e  of  readhig  on  jurisprudence.    In  tlie 

Sir  Walter  Raleigh,   on   his  return  from  study  of  all  these  sciences  he  sncceeded  so 

America,  is  said  to  have  firstintroduced  the  w^,  as  deservedly  to  acquire  the  character 

•moking  of  tobacco  into  England.    In  the  of  a  good  philosopher,  a  good  mathemati- 

house  in  which  he  lived  at  Islington,  are  his  cian,  and  an  able  just  magistrate.    From 

arms,  vnth  a  tobacco  plant  on  the  top  of  the  his  writings  it  also  appears,  that  he  did  not 

ahiekl.    It  is  remarkable  that  tobacco  has  permit  his  various  subjects  of  inquiry  to  di- 

prevailed  over  the  original  name,  petum,  in  vert  his  thoughts  from  a  due  attention  to  tlie 

all  the  European  languages  with  very  little  great  and  fundamental  principles  of  oatii- 

variation,  and  even  in  Tartary  and  Japan,  ral  and  revealed  religion.    He  was  natu- 

Tobacco  is  derived  from  the  island  Tobago,  rally   of  a  grave  and  s^ious  disposiiioo  ; 

Pet  urn  i«  the  Brazilian  name.  but  at  the  same  time  a  very  affable  and 

NICTITATlN(Tmem6raa«,  in  compara-  agreeable  companion.    So  engaging  were 

tive  anatomy,  a   thin  membrane,  cliiefly  his   manners,  that   they   conciliated   tha 

B  t 
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^'steem  of  all*  his  acquaintance  ;  by  whidi 
means  he  frequently  drew  over  to  bis 
opinion  those  who  differed  widely  from  him 
in  sentiment.  With  such  a  character,  lie 
acquired  great  credit  and  influence  in  the 
council  of  the  town  of  Puremerende,  where 
he  rcside<l  ;,.and  also  in  the  states  of  that  pro- 
vince, who  respected  him  the  more,  because 
he  never  engfi^ed  in  any  cabals  or  factions, 
but  recommended  himself  only  by  an  open, 
manly,  and  upright  behaviour.  Had  he 
aspired  after  some  of  the  higher  oilicea  of 
government,  there  is  no  doubt  but  that  his 
merits  would  have  secured  to  him  the 
fuiTrajjfes  of  hi$  countrymen  ;  yet  he  pre- 
ferred to  such  honours  the  cultivation  of  the 
sciences,  contcntinj^  hims^f  witli  being 
counsellor  and  burgomaster,  without  court- 
ing or  accepting  any  otlier  post»,  which 
mif;ht  interfere  witlt  his  studies.  He  died  in 
1718,  at  the  a{;e  of  siity-three,  having  been 
twice  married.  He  was  the  author  of  va^ 
rious  work?,  among  whicli  are,  '*  Conai- 
dorationes  circa  Analy/eos  ad  qnantitates 
Jnflnite  parvus  applicats  Principia,  &c.*' 
t694j  octavo  ;  in  which  he  proposed  some 
difliftiltics  on  the  subject  of  tlie  analysb  of 
intinitlsMmals.  '*  Anylysis  Infinitorom,  sen 
Curvitineorum  proprietates,  ex  Polygono- 
rnm  dedocttp,''  16^6,  quarto ;  whidi  is  a  se- 
quel to  the  former,  with  attempts  to  remove 
those  <|ifficulties.  **  Considerationes  Se-, 
cundte  circa  Calculi  DiffcrentialisPrincipia;, 
et  Responsio  ad  Viniro  nobilissum  6.  X>. 
I^eibnitium,  &c."  1696,  quarto  ;  occasioned 
by  an  attack  of  Leibnitz  on  tiie  author's 
**  Analysis,"  in  the  Leipsic  Journal  for 
1 693.  "  A  Treatise  on  the  ne,w  Use' of  the 
Tables  of  Sines  and  Tangents,**  1714. 
**  The  proper  Use  of  the  Contemplation  of 
the  Universe,  fbr  the  Conviction  of  Atheists 
and  Unbelievers,"  1715,  quarto  ;  of  which  a 
French  translation  was  published  at  P^ris, 
in  17$5,  quarto,  entitled,  **  L'Existence  de 
Dieu  dcmontr6e  paries  Merveillcs  de  la 
Nature  f  and  also  an  English  one  at  Lon- 
don, in  1716,  in  three  volumes,  octavo,  nn- 
der  the  title  of  •*  The  Religious  Phil^o- 
pher,  or,  the  right  Use  of  contemplating  the 
Works  of  tlie  Creator."  A  Memoir  in- 
serted in  a  Dutch  Journal,  entitled,  **  Bib- 
lioth^que  de  Europe,"  for  the  year  1716, 
in  defence  of  the  preceding  work  agamst  a 
criticism  of  M.  Bernard,  in  the  *'  Nouvelles 
de*la  Repnbliqne  des  Lettres.**  **  A  Letter 
to  M.  Bothnia  deBurmania,  on  his  Article 
concerning  Meteors,"  inserted  in  tbe  '*  Nob* 
vellei  titter.  dmS2  Avril,  1719:"  and  aibout 
%  month  before  liis  deatli,  he  put  the  finish- 
ing hand  to  an  excellent  refaUtioB  of  Spi- 
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noza,  which  was  published  in  Dotdi  at  AJD' 
sterdam,  in  1720,  quarto. 

NIGELLA,  in  hotmyj  fennel  JUwer,  a 
genus  of  the  Polyandria  Pentac^nia  class 
and  order.  Naairal  order  of  Mnldsiliqne. 
Ranunculaces,  Jussieu.  Essential  charac- 
ter :  calyx  none  j  petals  five  ;  nectary  five, 
two-lipped,  wttliin  the  corolU ;  capsule  as 
many,  connected.  Tlierc  are  ^ve  species ; 
these  are  annual  lierbaceous  plants,  with 
pinyatc  or  bipinnate  leaves,  and  linear  leaf- 
letf ;  flowers  terminating,  in  some  speciea. 
surroiwded  with  a  live-leaved  cal^-x  like 
multifid  involucre. 

NIGHT,  that  part  of  the  natoral  day 
daring  which  the  sno  is  nndemeath  tbe  ho- 
rizon ;  or  that  spuce  wherein  it  ia  dusky. 
Night  was  originally  divided  by  the  He* 
brews,  and  otlier  eastern  nations,  into  three 
parts,  pr  watchings.  The  Romans,  and 
afterwards  the  Jews  from  them,  divided  the 
night  into  four  parts,  or  watches,  the  first  of 
whicirbegan  at  sun-set  and  lasted  till  nine 
at  night,  according  to  our  vray  of  reckon- 
ing ;  the  second  lasted  tiU  midnight ;  tlie 
third  till  tliree  in  tbe  morning;  and  the 
fourth  ended  at  sun-rise.  The  ancient 
GauU  and  Germans  divided  their  time  not 
by  days  but  by  nights  ;  and  the  people  of 
Iceland  ancitlie  Arabs  do  the  same  at  thia 
day.  The  like  is  also  observed  of  our  SaxoB 
ancestors. 

N  HiHTINGALE.    See  MoTACiLLA. 

NIGRINE,  in  mineralogy,  a  species  of 
tbe  Menachine  genus.  Colour  dark  browi^ 
ish- black,  passing  to  velvet  black ;  it  occurs 
in  larger  and  smaHer  angular  grains  ;  sp6> 
cific  gravity  4.5.  It  is  not  attracted  by  the 
magnet ;  it  is  infusible  per  s«,  but  with 
borax  it  melts  to  a  tramparent  hyacinth-red 
globule  ;  it  yields  its  menachine  to  acid  of 
sugar.  Tliis  species  is  found  in  Transylvania^ 
consisting  of  yellow  sand,  intermixed  with 
fragments  of  granite,  gneiss,  and  mica-slate^ 
and  firom  which  gold  is  obtained  by  wash- 
ing. It  comes  to  us  conomonly  intermixed 
with  grains  of  precious  garnet,  cyanite,  and 
common  sand#  Its  name  is  derived  frond 
its  black  colour ;  it  is  distinguished  from 
menaclianite  by  its  stronger  lustre,  superior 
hardnes",  the  colour  of  the  streak,  aa  well  at 
by  its  not  being  in  tlie  smallest  degree  afr 
fected  by  the  magnet,  ^hieh  -also  diati»> 
guislies  it  fipom  iroihsand.  Its  constitueut 
parts  are. 

Oxide  of  menachine 84 

Oxide  of  iron 14 

Oxide  of  manganese .« 2 
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NILOMETE|L  sometimes  cdlcd  Nilo» 
jesjie,  an  instnurait  used  among  tfie  an* 
eients  to  measure  the  height  of  the  water  in 
the  river  Nile,  in  its  perio^cal  overflow- 
ings. It  was  first  s^t  up,  it  htt  been  as- 
serted, by  Joseph,  during  his  government 
in  Eg^t.  The  measure  of  it  was  sixteen* 
cubits,  this  being  the  height,  to  which  it 
must  rise  in  order  to  insure  the  fmitfiilness 
of  the  country. 

NINTH,  in  music,  an  interval  contain- 
*ing  an  octave  and  a  tone;  also  a  name 
given  to  the  chord  consisting  of  a  common 
chord  with  the  eighth  advanced  one  note. 

NIP  A,  in  botany,  a  genus  of  the  Appen- 
dix Pahnas  class.  Natural  order  of  Pal- 
mae  or  Pfthns.  Essential  character :  male, 
qrathe ;  corolla  six-petalled :  female,  spathe  j 
corolla  none;  drupes  angular.  There  is 
but  one  species,  m.  N.  fruticans,  the  young 
pahn,  is  without  the  trunii ;  but  in  the  adult 
state,  it  is  some  feet  in  height ;  leaves  pih 
nate;  pinnas striated,  margined, and  smooth; 
flowers  male  and  female  on  the  same  palm ; 
but  distinct  on  different  peduncles :  males 
several,  lateral|  inferior,  on  dichotomous 
peduncles,  in  spikes:  females  terminating, 
aggregate  in  a  globular  head,  sessile.  It  is 
a  native  of  Java  and  other  islands  in  the 
East  Indies,  where  the  leaves  are  used  for 
coveting  houses  and  making  mats.  The 
fiuit  is  eaten  both  raw  and  preserved. 

NIPPLES,  in  anatomy.  See  MAuaiART 
gland, 

NISI  PRIUS,  a  commisifou  directed  to 
the  judges  of  assiie,  empowering  them  to 
try  all  questions  of  fact  issiung  out  of  the 
courts  at  Westminster,  that  are  then  ready 
for  trial  by  jury.  The  origioal  of ,  which 
name  is  tliis :  all  causes  comaaenced  in  Hie 
courts  of  Westminster-halt,  are,  by  course 
of  the  courts,  appointed  to  he  tried  on  a 
day  fixed  in  some  Eastei*  oic  Miclmelnuis 
term,  by  a  jury  returned  from  tlie  county 
where  the  cause  of  action  arises ;  but  with 
this  proviso,  mst  jirtvs  jasfiaaHi  od.  ossiaic 
capUnduM  venerint:  that  is,  unless  before 
tlie  day  prefixed,  the  judges  of  assize  came 
into  the  county  in  question,  whidi  they  at- 
ways  do  in  the  vacation  precedii^  each 
Easter  and  Michaelmas  term,  and  tliere  try 
the  cause :  and  then,  upon  the  return  of  the 
verdict  given  by  the  jury,  to  the  court 
above,  the  judges  there  give  judgment  for 
tlie  party  for  whom  the  verdict  is  fouifil. 
AU  trials  at  law,  in  the  civil  courts  and  at 
the  asaiaes,  are  tried  by  this  process,  and 
are  called  trials  at  nisi  prius. 

NliiSOLlA,  in  botsiny,  to  named  in  ho- 
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nour  oW>uin.  J^issole,  M.  D.,  of  Montpel- 
lier;  a  genus  of  the  Diadelphia  Decandria 
class  and  order.  Natural  order  of  Papi- 
lionaceaB,  or  Leguminoss.  Essential  cha- 
racter: calyx  five-toothed;  capsule  one- 
seeded,  ending  in  a  ligulate  vring.  There 
are  two  species,  ,«tz.  N.  arborea,  tree  nUso- 
lia;  and  N.  froticosa,  shrubby  nissolia,  both 
nativesofCarthagena,in  woods  and  coppices. 

NITIDULA,  in  natural  history,  a  genus 
of  insects  of  the  order  Coleoptera*  Anten- 
nse  davate,  the  club  solid ;  shell  margined; 
head  prominent;  thorax  a  little  flattened^ 
margined.  There  are  about  forty-two  spe-  • 
cies  enumerated  by  Gmelin,  separated  into 
sections  accoading  to  the  form  of  the  lip. 
A.  lip  cylindncal.  B.  lip  square.  N.  bi* 
pustolata,  i  oval,  black ;  shells  with  a  red 
dot.  It  inhabits  Europe,  and  lives  On  car- 
cases, meat,  bacon,  &c. 

NITkARIA,  in  botany,  a  geftns  of  the 
Dodecandria  Monogynia  ctass  and  order. 
Natural  order  of  J'icoidese,  Juasieu.  Es* 
sential  character:  calyx  five-detl;  corolla 
five-petalled,  with  the  petals  arched  at  top ; 
stamina  fifteen  or  more ;  drupe  onC'Seeded. 
Tliere  is  but  one  species,  vix,  N.  schoberi. 
Tliick-leaved  NiXrana. 

NITRATES,  in  chemistry,  salts  formed 
of  the  nitric  acid,  and  alkalies,  earths,  ^c. 
They  possess  the  following  properties :  solu- 
ble in  water,  and  capable  of  crystallizing  by 
cooling;  when  heated  to  redness  witli  com- 
bustible bodies,  a  violent  combustion  and  de- 
tonatioi^is  produced  :  sulphuric  acid  disen- 
gages firora  tliem  femes  which  have  the  odour 
of  nitric  acid :  when  heated  with  muriatic 
acid,  oxy muriatic  add  is  driven  oflT:  tliey 
are  decomposed  by  heat,  and  yield  at  first 
oxygen  gl».  There  are  twelve  nitrates,  of 
which  the  most  important  is  the  nitrate  of 
potash,  or  nitre :  this  salt,  known  also  by 
tlie  name  of  salt-petre,  is  produced  natu- 
rally in  considerable  quantities,  particularly 
in  Egpyt,  and  has  been  known  from  time 
iitoraemoriaU  Roger  Bacon  mentions  it  un- 
der the  name  of  nitre,  in  the  thirteenth 
century.  The  importance  of  this  substance 
for  the  purposes  of  war,  has  led  chemists  to 
seek  the  best  means  of  preparing  it,  espe* 
cially  as  nature  has  not  laid  up  large  maga* 
fines  of  it,  as  she  has  of  other  salts.  It  b 
now  ascertained,  fiiat  nothing  more  is  ne» 
cessary  ibr  the  production  of  nitre  than  a 
basis  of  lime,  heat,  and  an  open,  but  not 
too  «free  communication  with  dry  atmo-  « 
splieric  %ir.«  When  these  circumstancps 
combine,  tlie  acid  is  ^it  formed,  and  after- 
wards the  alkali.    See  Nitric  acid. 


NITRE. 

kfTRE.  ie%  Nitrates.  •JQitre  b  fonnd  pbospbonis  if  used  instead  of  charcoal.  Ni* 
]ibiindantly  on  the  surface  of  the  earth,  in  tre  oxydizes  all  the  metab  at  a  red  heat« 
India,  South  America,  South  Africa,  and  The  compositiott  of  nitre,  according  to  Kir- 
even  in  some  parts  of  Spam.    In  Geimany  wan,  is 

and  France  it  is  obtained  by  means  of  arti-  j^^\^ 44 

ficial  nitre-beds.    These  consist  of  the  re-  Potash 51.8 

fuse  of  animal  and  vegetable  bodies,  under-   •       Water 4.« 

going  (tatreftictiony  mixed  with  calcareous  .  

and  other  eartlis.    It  lias  been  ascertained,  ^^-^ 
that  if  oxygen  gas  be  presented  to  azote  at  " 
the  instant  of  its^  disengagement,  nitric  acid  Nitre  furnishes  all  the  nitric  acid  in  all 
is  formed.    This  seems  to  explain  the  ori-  its  states,  employed  either  by  chemists  or 
gin  of  the  aeid  in  these  beds.    The  aaote,  artists :  it  is  obuined  by  decomposing  it 
*  disengaged  from   these  putrifying  animal  by  means  of  the  sulphuric  acid.    When 
substances,  combines  with  the  oxygen  of  burnt  with  tartar,  it  yields  a  pure  carbo- 
the  air.    llie  potash  is  protebly  furnished,  nate  of  potasli.    In  the  assaying  of  various 
partly  at  least,  by  the  vegetables  and  the  ores  it  is  indispensable,  and  is  equally  ne- 
soil.    The  nitre  is  extracted  Irom  these  cessary  in  tlie  analysis  of  many  vegetable 
beds,  by  lixiviating  the  earthy  matters  with  and  animal  substances.    But  one  of  the 
water.    This  water,  when  sufficiently  im-  most   important   compounds,   formed   by 
,  pregnated,  is  evapomicd,  and  a  brown-co-  means  of  nitre,  is  gunpowder,  which  has 
loured  salt  obtained,  known  by  the  name  completely  changed  tlie  modern  art  of  war. 
of  crude  nitre.    It  consists  of  nitre,  com-  llie  discoverer  of  this  compound,  and  the 
Bon  salt,  nitrate  of  lime,  and  various  other  person  who  first  thought  of  applying  it  to 
salts.    The  foreign  salts  are  either  sepa-  tlie  purposes  of  war,  are  unknown.    It  is 
rated  by  repeated  crystallizations,  or  by  certain,  however,  that  it  yf9s  used  in  the 
washing  the   salt  repeatedly   vrith   small  fourteenth    century.     From    certain  arr 
quantifies  of  water ;  for  the  foreign  salts  chives,  quoted  by  Wiegleb,  it  appears,  that 
being  more  soluble,   are  taken  up   lint,  cannons  were  employed  in  Germany  before 
Nitre,  when'Slowly  evaporated,  is  obtained  the  year  137 1.    No  traces  of  it  c^  be 
in  siX'Sided  prisms,  terminated  by  six-sidc4  found  in  any  European  author,  previous  to 
pyramids ;  but  f^t  most  purposes,  it  is  pre-  the  thirtecntli  century  -,  but  it  seems  to 
ferred  in  an  irregular  nuus,  because  in  that  bave  been  known  to  the  Oitnese  long  ha- 
state it  contains  less  water.    The  specific  fore  that  period.    There  is  reason  to  be- 
gravity  of  nitre,  as  ascertained  by  pr.  Wat-  Ueve,  that  caonbns  were  used  in  tlie  battle 
son,  is  1.9.    lU  twite  issharp,  bitterish,  and  of  Cressy,  vriiich  vras  fought  in  1346.   They 
cooling.    It  Is  very  brittle.    It  is  soluble  in  «eem  even  to  have  been  used  three  years 
seven  times  its  weight  of  water,  at  tlie  tem-  earlier  at  the  siege  of  Algesiras ;  but  before 
perature  of  60",  and  in  rather  less  tlian  its  this  time,  they  must  bave  been  knovim  in 
own  weight  of  boiling  water.    When  ex-  Oermaoy,  as  tliere  is  a  piece  of  ordnance  at 
posed  to  a  strong  beat  it  melts,  and  congeals  ^niberg,  on  which  is  inscribed  the  year 
by  eooling  into  an  opaque  mass,  which  has  1303.    Roger  Bacon,  who  died  in  lte92, 
been  called  mineral  crystal.    Whenever  it  knew  the  properties  of  gunpowder;  but  it 
nelts,  it  beftins  to  disengage  oxygen  -,  and,  does  not  follow  that  h^  was  acquainted  with 
by  keeping  it  in  a  red  lieat,  iibout  tlie  third  its  application  to  fire-arniis.    See  Gvn pow* 
ef  its  weight  of  that  gas  may  be  obtained :  per.    When  tiiree  parts  of  nitre,  t^o  nart^ 
towards  tlie  end  of  ttie  process  axotie  gas  is  of  potash,  and  one  pa^  of  sulphur,  all  pre- 
disengaged.    If  the  heat  be  continued  long  viously  well  dried,  are  mixed  toother  in  1^ 
caongh,  the  silt  b  completely  decomposed,  warm  mortar,  the  resulting  compound  is 
and  pure  potash  remains  liehind.    It  deto-  known  by  the  name  of  fulminating  powder, 
nates  more  violently  vrith  combustible  bodies  If  a  little  of  this  powder  be  put  into  an 
than  any  of  the  other  nitrates. «  When  mix-  iron  spoon,  and  pbced  upon  burning  coals, 
cd  with  one.third  part  of  its  weight  of  obar-  or  held  above  the  fiame  of  a  candle,  it  gra- 
ceal,  and  tlnvwn  into  a  red-hot  crucible,  or  dually  blaeki*ns,  and  at  last  melts.   At  that 
when  charcoal  is  thrown  into  red-hot  nitre,  lA^nt  it  explodes  with  a  veiy  violent  re- 
O  detonation  takes  place,  and  one  of  tbe^ost  port,  and  a  sUong  impression  is  made  upon 
brininit  combustions  that  canjMlkliibited.  tlie  bottom  of  the  spoon,  as  if  it  had  been 
Tbe  residvnm  is  e^^nate  of  potash.    A  presse«l  down  vety  YMlcotly.    This  joddea 
ftiil  MQiefiolcDt  detonatioo  lakes  pbcey  if  md  violent  combtistioA  is  occaiioned  b^ 
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Ibe  rapid  action  of  the  tulphnr  on  the  nifre.  u  best  done  by  itanding  in  a  cnrrent  of  air 

By  the  application  of  the  heat,  the  snlphur  to  convey  them  up  |he  chimney.    Join  to 

and  potaib  f>nn  a  snlphnret,  which  is  com-  the  retort  a  tubulated  receiver  of  large 

bustible  at  a  lower  beat  probably  tiian  even  capacity,  with  an  adopter  interposed^  and 

siriphttr.    Sniphnrated  h)drogett  gas,  azotic  lute  the  jiinctores  witli  a  mixture  of  pipe* 

gasy  and  perhaps  also  sulphurous  acid  gas,  clay,  sifted  sand,  and  cut  tow.    In  the  tn^ 

are  disengaged  almost  instantaneously.    It  bnlnre  ^x  with  ^t  lute  a  glass  tube  termi- 

is  to  the  sadden  action  of  tliese  on  the  snr-  nating  in  another  large  receiver,  in  which 

rounding  air  that  the  report  is  to  be  as-  is  a  smi^  quantity  of  water ;  and,  if  you 

cribed.    Its   loudness   evidently   depends  wish  to  collect  the  gaseous  products,  let  a. 

upon  the  combustion  of  the  whole  powder  bent  glass  tube  from  tliis  receiver  commu- 

»t  the  same  uislant,  which  is  secured  by  nicate  with  a  pneumatic  trough.    Apply 

the   previous  fusion    that^t   undergoes  $  heat  to  the  receiver  by  means  of  a  sand 

whereas  the  grains  of  gunpowder  bum  in  bath.    Tlie  first  product  that  passes  into 

saccession.    A  mixture  of  equal  parts  of  the  receiver  is  genei^lly  red  aud  fuming ; 

tartar  and  nitre,  deBagrated  in  a  crucible,  is  bnt  tlie  appearances  gradually  diminish,  till 

known   by  the  name  of  white  flux.    It  the  Sicid  coiq^  over  pale,  and  even  colour* 

if  merely  a  mixture  of  carbonate  of  potasb,  less,  if  the  materials  used  were  clean.  After 

with  some  pure  potash.    \¥hen  two  parts  this  it  again  becomes  more  and  more  red 

of  tartar,  and  one  ^  nitre,    are    deHa-  and  fuming,  till  the  end  of  tlie  operation ; 

grated  in  this  manner,   the   reildnom  is  and  the  whole  mingleJ  together  will  be  of 

called  black  flux  from  its  colour.    It  is  a  yellow  or  orange  colour, 
merely  a  mitflnre  of  charcoal  and  carbonate        In  the  large  way,  and  for  the  purposes  of 

if  potash.  tiie  arts,  extremely  thick  cast  iron  or  earthen 

Nitre  is  much  used  in  medicine,  in  ft^  retorts  are  usually  employed,  to  wliich  an 
Vers,  as  a  cooling  remedy,  and  as  a  dioreUe,  earthen  head  is  adupted,  and  connected 
in  urinary  affections.  It  is  employed  also  with  a  range  of  proper  condensers.  The 
in  many  arts,  as  in  dying ;  and  in  domestic  strength  of  the  acid  too  is  varied,  b^  put- 
economy,  for  the  preservation  of  animal  ting  more  or  less  water  in  tlie  rcceiven. 
substances  used  for  food.  To  these  sub-  The  nitric  acid  this  made  generally  con- 
stances  it  imperii  a  red  colour.  See  Ni-  tains  sulphuric  actd,  and  also  muriatic  from 
TROCSocJd;  also  GuMPOWOBR.  the  impurity  of  the  nitrate  employed.    If 

NITRIC  odd.    The  two  principal  oon-  the  former,  a  solution  of  nitrate  of  barytes 

stitnent  parts'  of  onr  atmosphere,  when  in  will  occasion  a  white  precipitate :  if  the 

certain  proportions,   are   capable,   under  latter,  nitrate  of  silver  will  render  it  milky. 

particalar   drcnmstances,    of    combining  The  snlpharic  acid  may  be  separated  by  9 

chemically,  into  one  of  tlie  most  powerful  second  distillation  from  very  pure  nitre, 

acids,  the  nitric,  which  consists,  according  equal  in  weight  to  an  etgliih  of  that  origi- 

to  Mr.  Davy,  of  70.6  of  oxygen,  and  29,5  nally  employed  -,  or  by  precipitating  with  ni- 

of  asote,  or  nitrogen.    If  these  gases  be  trate  of  baiy tes,  decanting  the  clear  liquid, 

mned  in  this  proportion  in  a  ehiss  tube,  and  distilUng  it.   Tlie  muriatic  acid  may  be 

about  a  line  in  diameter,  over  mercury,  separated  by  proceeding  in  the  same  way 

and  a  series  of  electric  shocks  be  passed  with  nitrate  of  silver,  or  vrith  litliarge,  de- 

throogh  them  for  some  hours,    they  will  canting  the  clear  liquor,  and  redistilling  itf 

form  nitric  acid ;  or,  if  a  solution  of  potash  leaving  an  eighth  or  tenth  part  in  tlie  retort. 

be  present  with  them,  nitrate  of  potasli  will  The  acid  for  the  last  process  should  be  con- 

1^  obtained.    The  constitution  of  this  acid  densed  as  much  as  possible,  aud  the  redis- 

may  be  fiirther' proved,   analytically,  by  tillaUon  conducted  very  slowly  ;  and  if  it 

driving  it  through  a  red-bot  porcebin  tube,  be  stopped  when  half  is  come  over,  beau* 

as  thus  it  will  be  decomposed  mto  oxygen  tiful  crystals  of  muriate  of  lead  will  be  ob- 

and  nitrogen  gases.    For  all  practical  pur-  tained  on  cooling  the  remainder,  if  litimrge 

'  poses,  however,  the  nitric  acid  is  obtained  be  used,  as  M.  Steinacher  informs  us ;  who 

from  nitrate  of  potash,  from  which  it  is  ex-  also  adds,  that  the  vessels  »hoold  be  made 

pelled  ||y  sulphuric  acid.  ^  to  tit  tight  byfgrinding,  as  any  kite  is  liable 

Pour  parts  of  piire  nitrate  of  potasb,  to  contaminate  the  product, 
coarMly  powdered,  are  to  be  put  into  a        As  this  acid  still  holds  in  solution  more  or 

glass  rettft,  and  three  parts  of  concen-  less  nitrous  gas,  It  is  not,  intact,  nitric  aoid, 

tnted  sulphuric  acid  cautiously  adued,  tak-  but  a  kind  of  nitrous  :  it  is  therefore  neces« 

\dk  care  to  avoid  the  fumes  that  arise,  which  sary  to  put  it  into,  a  retort,  to  vrhkh  a  rf« 
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cftiver  is  added,  the  two  vessels  not  being  The  mtric  acid  is  of  coosiderable  use 

Inted,  hut  merely  joined  by  paper;  and  to  in  the  arts, .  It  is  employed  for  etching 

apply  a  very  gentle  hea\  for  several  bours,  on  copper;  as  a  solvent  of  tin  to  form  with 

duiaging  the  i^ceiver  as  soon  as  it  is  filled  .  that  metal  a  mordant  for  some  of  the  finest 

with  red  vapours.  The  nitrous  gas  will  tlins  dyes ;  in  metallurgy  and  assaying ;  in  va- 

be  expelled,  and  the  nitric  acid  will  remain  nous  chemical  processes,  on  account  of 

in  the  retort,  as  limpid  and  colourless  as  the  fiicility  with  which  it  parts  with  oxygen 

water.    It  should  be  Jiept  ii|  a  botfie  se-  and  dissolves  metals ;  in  medicme  as  a  to- 

eluded  fh»m  the  hi^t,  otherwise  it«riU  lose  uic,  and  as  a  substitute  for  mercurial  pre- 

part  of  its  oxygen.  parations  in  siphylis  and  affections  of  the  li« 

The  strongest   acid  that   Mr.  Kirwan  ver;  as'alsointhe  foim  of  vapour  to  de» 

couU  procure  at  60^  was  1.5543,  which  by  stroy  contagion.    For  the  {purposes  of  the 

his  calculatioA  contuned  .7354  of  real  acid ;  arts  it  is  comnMtfily  used  in  a  diluted  state, 

but  Rouelle  proftsses  to  have  obtuned  it  and  contaminated  with  the  sulphnric  and 

of  1.585.    It  is  obsenrable,  that,  on  com-  muriatic  acids,  by  the  name  of  aqua  fortis. 

paring  the  tablet  of  Kirwan  and  Davy,  the  Thb  is  generally  prepared  by  mixing  com* 

aeriform  acid  appears  to  contain  a  consider-  mon  nitre  with  an  equal  weight  of  sulpbata 

able  portion  of  water  more  than  that  which  orSron,  and  half  its  weight  of  the  same  su)- 

is  combined  with  soda  to  form  the  nitrate,  pbate  calcined,  and  distilling  the  mixture : 

Nitric  acid  should  be  qf  the  specific  or  by  mixing  nitre  with  twice  its  weight  of 
gravity  of  l,.5,  or  a  little  more,  and  colour-  dry  powdered  clay,  and  distillmg  in  a  rever- 
less.  It'  boUs  at  248%  and  may  be  distilled  beratory  furnace.  Two  lands  are  found  io 
without  any  essential  alteration.  Exposed  the  shops,  one  called  donble  'aqua  forlisy 
to  the  air  it  absorbs  moisture.  If  two  parts  which  is  about  half  the  strength  of  nitric 
be  suddenly  diluted  with  one  of  water^  the  >eid ;  the  other  simply  aqua  fortis,  which  is 
temperature  will  rise  to  about  112° ;  bnt  half  the  strength  of  the  double, 
the  addition  of  more  water  to  this  diluted  A  compound  made  by  mixing  two  partv 
acid  «iU  lower  its  temperature.  It  retains  of  the  nitric  add  with  one  of  moriatic, 
its  oxygen  with  little  force,  so  that  it  is  known  formerly  by  the  name  of  aqua  regia, 
decomposed  by  all  copibustible  bodies,  andiiowby  that  of  nitro-muriatic  acid,  has 
Brought  into  contact  with  hydrogen  gas  at  the  proper^  of  dissolving  gold  and  phitina. 
a  high  temperature,  a  violent  detonation  On  mixing  the  two  adds,  heat  u  given  out, 
ensaesy  so  that  this  must  not  be  done  with'  an  effervescence  takes  place,  oxygenated 
out  great  caution.  It  inflames  voUtUe  oils,  muriatic  add  gas  is  evolved,  and  the  mix- 
such  as  those  of  turpentine  and  cloves,  when  ture  acquires  an  orange  cuUmr.  This  is 
suddenly  poured  on  them :  but,  to  perform  likewise  made  by  adding  gradually  to  an 
this  experiment  with  safety,  the  acid  must  ounce  of  powdered  muriate  of  ammonia, 
be  poured  ouf  of  a  bottle  tied  to  the  end  of  four  ounces  of  double  aqua  fords,  and  keep- 
a  long  stick,  otherwise  the  operator's  fiu:e  ing  the  mixture  in  a  sand  beat  till  the  salt  is 
and  eyes  will  be  greatly  endangered.  If  it  dissolved ;  taking  care  to  avoid  the  fumes, 
be  poured  on  perfecUy  dry  charcoal  pow-  as  the  vessel  must  be  left  open:  or  by  dis- 
der,  it  excites  combustion,  with  the  emis-  tilling  nitHte  add  with  an  equal  weight,  or 
sion  of  copious  fiimes.  By  boihng  it  with  rather  more,  of  common  salt 
sulphur  it  is  decomposed,  and  its  oxygen,  H^ith  the  different  bases  the  nitric  ad4 
uniting  with  the  snlphpr,  forms  sulphuric  forms  nitrates. 

add,  ChemisU  in  general  agree^  that  it  The  nitrate  of  barytes,  when  perfecUy 
keiM  very  powerfully  on  alfuost  all  the  me-  pure,  is  in  regular  octaedral  crystals,  thougl^ 
taU:  but  Banm^  has  asserted,  that  it  wiU  it  U  sometimes  obtained  In  small  shining 
not  dissolve  tin ;  and  Dr.  M^oodlionse  of  scales.  It  may  be  prepared  by  uniting 
Pennsylvania  affirms,  that  in  a  highly  con-  barytas  directly  with  nitric  add,  or  by 
centvated  and  pure  state  It  fcu  not  at  all  decomposing  the  carbonate  /of  sulphuret 
on  silver,  copper,  or  tm,  though  with  the  of  barytes  with  this  acid.  Exposed  to  heat 
addition  of  a  little  water  its  action  on  them  it  decrepitates,  and  at  length  gives  out  its 
is  very  powerful.  He  doeasnot  mention  acid,  wkkli  is  decomposed ;  but  if  Hk  heat 
the  specific  gravity  of  this  add:  he  only  be  nrg^too  fiu*,  the  baiytesisapt  to  vitrify 
says,  that  it  was  prepared  by  first  expelling  with  the  earth  of  the  cradble.  It  is  so- 
the  water  of  crystallisation  fivm  nitre  by  lublc  in  if  paru  of  cold,  and  3  or  ^  of  bdl- 
heat,  and  then  decomposis«  this  nitre  by  ing  water.  It  is  said  to  exist  in  some  mine- 
mean^  of  »tr9i»  sttlphuff c  acid.  ral  wstenj^ 
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Hie  nitrate  of  potadi  is  tbe  aall  well 
known  by  tlie  name  of  nitre,  or  saltpetre. 
It  is  fbund  ready  formed  in  the  East  Indies, 
in  Spain,  in  tbe  kingdom  of  Naples,  and 
elsewbene,  in  considerable  qnantities ;  but 
nitrate  of  lime  is  still  more  aboodant.    Far 
the  greater  part  of  the  nitrale  made  use  of 
is  produced  by  a  combination  of  cbcum- 
stances  wliich  tend  to  compose  and  coadense 
nitric  add.    This  add  appears  to  be  pro- 
duced in  aU  sitoationa,  where  animal  matters 
are  compietdy  decomposed  with  access  of 
air,  and  of  proper  substances  with  which 
it  can  readily  combine.  Grounds  frequently 
trodden  by  cattle,  and  impregnated  with 
their  excrements,  or  the  walls  of  inliabited 
pbioes  where  pntrid  animal  vapnnn  abound^ 
snchas  slunghdni -houses,  drains,  or  the  like, 
aflbrd  nitre  by  long  exposnre  to  the  air. 
Artificial  nitre  beds  are  made  by  an  atten- 
tion to  the  circumstances  in  which  this  salt 
is  produced  -by  natnre.    Dry  ditches  are 
dog,  and  covered  witii  sheds,  open  at  the 
aides,  to  keep  off  the  lain  :  these  are  filled 
with  animal  fubstances,  such  as  dung,  or 
other  excremopts,  with  the  remains  of  ve- 
getables, and  old  mortar,  or  ot^  loose  cal« 
caMous  earth ;  this  snbstlnce  beftg  found 
to  be  the  best  and  osost  convenient  recep« 
tade  for  the  add  to  combine  with.    Occa- 
aional  watering,  and  turning  up  ftom  time 
to  time,  are  necessary,  to  accelerate  the 
process,  and  increase  the  surfiices  to  which 
the  air  may  apply;  but  too  much  moisture 
is  hnrtAU.    When  a  certain  portion  of  ni» 
trate  is  formed,  the  process  appeara  to  go 
on  more  qdcklyt  but  a  certain  quantity 
stops  it  altogether,  and  after  this  cessation 
the  materials  will  go  on  to  furnish  more,  if 
what  is  formed  be  extracted  by  lixivhition. 
After  a  snoceasion  of  many  months,  more  or 
less,  nceording  to  the  management  of  the 
operation,  in  which  the  action  of  a  regular 
current  of  fresh  aur  is  of  the  greatest  im- 
portance, nitre  is  Ibund  in  the  mass.  If  the 
beds  contained  much  vegetable  matter,  a 
considerable  portion  of  the  nitrous  salt  will 
be  cooimoA  saltpetre ;  but,  if  otherwise,  the 
acid  wW,  for  the  most  part,  be  comMned 
witli  tbe  calcareous  earth. 

To  extract  the  saltpetre  from  the  smbs  of 
earthy  matter,  a  number  of  largecasks  are 
prepared,  with  a  cock  at  the  bottom  of 
each,  and.  a  quantity  of  straw  witbip,  to 
prevent  its  bcmg  stopped  up.  Into  these 
the  amtter  is  put,  together  with  wood-ashes 
either  strew^  at  top,  or  added  durinc  the 
fiOmg.  Boiling  water  is  then  poured  oa» 
and  suffered  to  stand  for  some  time^  after 


which  it  is  drawn  off,  and  other  water 
added  in  tlie  same  manoer,  as  long  as  any 
saline  matter  can  be  thus  extracted.  The 
weak  brine  is,  heated,  and  passed  through 
other  tubs,  until  it  becomes  of  consider- 
able streogUi.  It  is  then  carried  to,  the 
^diler«^nd  contains  nitre  and  other  salts ; 
the  diief  of  which  is  comnion  culinary  salt, 
and  sometimes  muriate  of  magnesia. 

It  is  the  property  of  nitre  to  be  much 
more  soluble  in  hot  than  cold  water ;  but 
common  salt  is  very  neariy  as  soluble  in  oold 
as  in  hot  water.  Whenever,  therefore,  the 
evaporation  is  carried  by  boiling  to  a  cer* 
tain  point,  much  of  the  common  salt  will 
fall  to  the  bottom,  for  want  of  water  to  hold 
it  in  solution,  though  tlie  nitre  will  remain 
suspended  by  virtue  of  the  heat.  The  com* 
mon  salt  thus  separated  is  taken  out  with  a 
perfora^ted  hidle,  and  a  small  quantity  of- 
the  fluid  is  cooled,  from  time  to  time,  that 
its  concentration  may  be  known  by  the 
nitre  which  ciystallises  in  it.  When  the 
fluid  is  sufficiently  evaporated,  it  is  taken 
out  and  C90led,  and  great  part  of  the  mtre 
separates  in  crystals ;  while  the  remaining 
common  salt  continues  dissolved,  because 
equally  soluble  in  cold  and  in  hot  water. 
Subsequent  evaporation  of  the  residue  will 
separate  more  nitre  in  the  same  manner. 

This  nitre,  which  is  called  nitre  of  the 
first  boiling,  contains  some  common  salt ; 
from  which  it  may  be  purified  by  solution 
m  a  snuU  quantity  of  water,   and  subs^ 
quent  eraporation :  for  the  crystals  thus 
obtained  are  much  less  contammated  with 
common  salt  than  before ;  because  the  pro- 
portion of  water  is  so  much  Uii^er  with 
respect  to  the  small  quantity  contained  by 
the  nitre,  that  very  little  of  it  will  crysUl- 
lize.     For   nice   poiposes,    tbe    solution 
and  crystallization  of  nitre  are  repeated 
four  times.    The  crystals  of  nitre  are  usu< 
ally  of  the  form    of  six-sided   flattened 
prisms,  with  diedral  summits.    Its  taste  is 
penetrating;   but  the*cold  produced,  by 
placing  the  salt  to  dissolve  in  the  mouth,  is 
snch  as  to  predominate  over  the  real  taste 
at  fint.    3even  parts  of  water  dissolve  two 
of  nitre,  at  the  temperature  of  sixty  de> 
grees :  but  boiling  water  dissolves  its  own 
wdght.    One  hundred  parts  of  alcohol,  at 
a  heat  of  one  hundred  and  seventy-six  de- 
grees, dissolve  only  S.9. 

On  being  exposed  to  a  |^ntle  heat,  nitre 
fuses ;  and  in  this  state  being  poured  into 
moulds,  so  as  to  form  little  round  cakes,  or 
balls,  it  is  called  sal  prundla,  or  crystal  mi- 
neral.   Thia  at  least  is  the  way  m  wliich 
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ttiis  salt  is  now  Qsaally  prepared,  conform-  it  is  pre8crit>ed  in  medicme,  u  cooliit^i 
ftbly  to  the  directions  of  Boerhaave;  though  febrifug[e,  and  dinretic,  and  some  have  re- 
in most  dispensatories  a  twenty-fonrth  part  commended  it  mixed  with  Tinegar  as  a 
of  sulphar  was  directed  to  lie  deflagrated  very  powerful  remedy  for  the  sea  scorry. 
on  the  nitre,  before  it  was  poored  ont.  Nitrate  of  soda,  formerly  called  cubic  or 
This  salt  should  not  be  left  on  the  fire  after  qnadrangnlar  nitre,  approaches  in  its  pro- 
it  has  entered  into  fusion,  otherwise  ^t  will^  perties  the  nitrate  of  potash ;  bnt  differs* 
be  converted  into  a  nitrite  of  potash.  If  firom  it  in  being  somewhat  more  soluble  in 
tlie  heat  be  increased  to  redness,  the  acid  cold  nwter,  tliongh  les«  in  hot,  which  takes 
itself  is  decomposed,  and  a  considerable  up  little  more  tlum  its  own  weight;  in 
quantity  of  tolerably  pure  oxygen  gas  is  being  mclined  to  attract  moisture  from  the 
evolved,  succeeded  by  nitrogen.  atmosphere;  and  in  crystallizing  in  rhombs. 

This  salt  poweHhlly  promotes  the  com-  or  rhomboidal  prisms.     It  may  be  pre* 

bnstion  of  inflammable  substances.    Two  pared  by  satnrating  soda  witli  the  nitric 

or  three  parts  mixed  with  one  of  charcoal,  acid,  by  precipitating  nitric  solutions  of  the 

and  set  on  flre,  bum  rapidly;  azote  and  metals,  or  of  the  earths,  except  barytes, 

carbonic  acid  gas  are  given  out,  and  a  small  by  soda :  by  lixiviating  and  crystallizuig 

portion  of  the  latter  is  retained  by  the  al-  the  residuum  of  common  salt4istUled  with 

kaline  residuum,  which  was  formerly  called  tliree-fourths  its  weight  of  nitric  acid ;  or 

dyssus  of  nitre.    Three  parts  of  nitre,  two  by  satnrating  the  mother  waters  of  nitre 

of  sabcarbohate  of  potash,  and  one  of  snl-  with  soda  instead  of  potash, 

phur,  mixed  together  in  a  warm  mortar.  This  salt  has  been  considered  as  useless ; 

form  the  fulminating  powder ;  a  small  qnan-  but  professor  Pronst  says,  that  Hvt  parts  of 

tity  of  which,  laid  on  a  fire-shovel,  and  held  >t»  with  one  of  charcoal  and  one  of  sulphur, 

over  the  fire  till  it  begins  to  mel1|  explodes  will  bum  three  times  as  long  as  common 

with  a  loud  sliarp  noise.     Mixed  with  sal-  powder;  so  as  to  form  an  cec^omical  com* 

phnr  and  charcoal   it  forais  gunpowder,  position  for  fire  works. 

See  Gunpowder.  Nitrate  of  strolltian  may  be  obtained  in 

.Three  parts  of  nitre,  one  of  sulphur,  and  tlie  samo  manner  as  that  of  barytes,  with 

one  of  fine  saw-dust,  well  mixed,  constitnte  which  it  agrees  in  the  shape  of  its  crystaU, 

what  is  called  the  powder  of  fusion.    If  a  and  most  of  its  properties.    It  is  much 

bit  of  base  copper  be  folded  up  and  cover-  more  soluble,  however,  requiring  but  four 

ed  with  this  powder  in  a  walnut  shell,  and  or  five  parts  of  water  according  to  Van- 

the  powder  be  set  on  fire  with  a  lighted  quclin,  and  only  an  equal  weight  according 

paper,  it  will  detonate  rapidly,  and  fuse  to  Mr.  Heniy.      Boiling  water  dissolves 

the  metal  into  a  globule  of  sulphuret,  with-  neariy  twice  as  much  as  cold.     Applied  to 

ont  burning  the  shell.  the  wick  of  a  candle,  or  added  to  bnraii^ 

If  nitrate  of  potash  be  heated  in  a  retort,  alcohol,  it  gives  a  deep  red  colour  to  the 

with  half  its  weight  of  solid  phosphoric  or  flame.    On  this  account  it  might  be  nsefiil, 

boracic  acid,  as  soon  as  this  aqd  begins  to  perha^Vs,  in  the  ait  of  pyrotechuy. 

enter  into  fusion  it  combineswith  the  potash,  Nitrate  of  lime,  the  calcareous  nitre  of 

and  the  niuic  acid  is  expelled,  accompanied  older  writers,  aboimds  in  the  mortar  oC  old 

with  a  small  portion  of  oxygen  gas  and  buildings,  particularly  those  that  have  been 

nitrie  oxide.  much  exposed  to  animal  eflluvH^  or  pro- 

SUex,  alumine,  and  barytes,  decompose  cesses  in  which  azote  is  set  free.    Hence  it 

this  salt  in  a  hich  Ibmperatiire  by  uniting  abonnds  in  nitre  beds,  as  was  observed 

with  liH  base,  as  was  observed  when  speak-  when  treating  of  the  nitrate  of  potash.    It 

bg  of  aquafortis.    The  alumine  will  effect  may  also  be  prepared  artificially  by  pour- 

this  even  after  it  has  been  made  into  pot-  ing  dilute  nitric  acid  on  carbonate  of  lime, 

teiy.  If  the  sotntion  be  boiled  down  to  a  syrapy 

The  uses  of  nitre  are  various.    Beside  eonsistencc,  and  exposed  in  a  cool  phice, 

those  already  indicated,  it  enters  into  the  it  crystallizes  in  long  prisms,  resembling 

composition  of  fluxes,  and  is  extensively  cm-  bundles  of  needles  diverging  from  a  centre, 

ployed  in  metallurgy :  It  serves  to  promote  These  are  solnlJe,  according  to  Henry,  in 

.  the  combiution  of  sulphur  in  fabricating  its  an  equal  weight  of  boiling  water,  and  twica 

add ;  it  is  used  in  tiie  art  of  dying ;  it  is  their  weight  fif  cold ;  soon  deliquesce  on 

added  to  common  salt  for  preservhig  meat,  expqfmre  to  the  air;  and  are  decomposed 

to  winch  it  gives  a  red  hne ;  it  is  an  in-  at  a  red  heat.    Fourcroy  says,  that  cold 

gredicDt  in  some  frigorific  Diztnrcs;  and  water  dissolves  four  times  its  weight,  and 
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that  its  own  water  of  erystalficatioii  is  suffi- 
cient to  dissolve  it  at  a  boiling  heat.  It  is 
likewise  soluble  in  less  than  its  weight  of 
alcohol.  By  evaporating  the  aqneous  solu- 
tion to  dryness,  continuing  tlie  heat  till  the 
nitrate  fiues,  keeping  it  in  this  state  fhre 
or  ten  minutes,  and  then  pouring  it  into 
an  iron  pot  previously  heated,  we  obtain 
Baldwin's  phosphorus.  This,  which  is,  per- 
haps,  more  properly  nitrite  of  lime,  being 
broken  to  pieces,  and  kept  in  a  phml  close- 
ly stopped,  will  emit  a  beautiful  white 
light  in  the  dark,  after  having  been  exposed 
some  time  to  the  rays  of  the  sun.  At  pre« 
sent  no  use  is  made  of  this  salt,  except  for 
diying  some  of  the  gases  by  attracting  their 
moisture ;  bnt  it  might  be  employed  histead 
of  the  nitnfte  of  potash  for  manufdcturing 
aqoa  Ibrtis. 
Ute  nitrate  of  ammonia  possesses  the  pro- 

Prismatic)  ^«„i„:-. 

All  these  are  completely  deliquescent,  but 
they  differ  a  tittic  in  sohibility.  Alcohol 
at  176^  dissolves  nearly  90.9  of  its  own 
weight. 

The  cliiof  use  of  tliis  salt  is  for  affording 
nitrous  oxide  on  being  decomposed  by  heat. 
See  nitrons  oxide,  under  the  art.  Gas. 

Nitrate  of  magnesia,  magnesian  nitre, 
crystallijses  in  four-sided  rhomboidal  prisms, 
with  oblique  or  tmiicated  summits,  and 
sometimes  in  bundles  of  small  needles.  Its 
taste  is  bitter,  and  very  similar  to  that  of 
nitrate  of  lime,' but  less  pungent.  It  is  fu- 
sible, and  decomposable  by  beat,  giving  out 
first  a  little  oxygen  gas,  then  nitrous  oxide, 
and  lastly  nitric  acid.  It  deliquesces  slow- 
ly. It  is  soluble  in  an  equal  weight  of  cold 
water,  and  in  but  little  more  hot,  so  that 
it  is  scarcely  crystalliaible  but  by  sponta- 
neous evaporation. 

The  two  preceding  species  are  capable 
of  combining  into  a  triple  salt,  an  ammo- 
oiaco-nngnesian  nitrate,  either  by  u  Ang 
the  two  in  solution,  or  by  a  pa^^l  decom- 
position of  either  by  means  of  the  base  of  the 
other.  Tills  is  slightly  inflaminable  when 
suddenly  heated:  and  by  a  lower  heat  is 
decomposed,  giving  out  oxygen,  azote,  more 
water  than  it  contained,  nitrous  oxide,  and 
Ailric  acid.  The  residuum  is  pure  mag- 
nesia. It  is  disposed  to  attract  moisture 
from  the  air,  bnt  is  much  less  deliquescent 
than  either  of  the  salts  tint  compose  it; 
and  requires  eleven  parts  of  water  at  60^ 
to  dissolve  it.     Boiling  water  ti|kes  up 


perty  of  exploding,  and  being  totally  ^^ 
composed,  at  the  temperature  of  600**; 
whence  it  acquired  tiie  name  of  nitmm 
flanunans.  The  readiest  mode  of  prepar* 
iogityis  by  adding  carbonate  of  ammonia  to 
dilute  nitric  acid  till  saturation  takes  place. 
If  tbfei  solution  be  evaporated  in  a  beat 
between  7QP  and  100^,  and  the  evaporation 
not  carried  too  far,  it  crystallizes  in  hex- 
aedral  prisms  terminating  in  very  acute  py- 
ramids; if  the  beat  rise  to  fl2<^,  it  will 
afford,  on  cooling,  long  fibrous  silky  crys- 
tals :  if  the  evaporation  be  carried  so  far 
as  for  the  salt  to  concrete  immediately  on 
a  glass  rod  by  cooling,  it  will  form  a  com- 
pact mass.  According  to^r.  Davy,  these 
differ  but  little  from  each  other,  except  in 
the  water  they  co^taiui  ^^eir  component 
parts  being  as  follows  s 
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more,  so  that  it  will  crystallize  by  cooling. 
It  consists  of  78  parts  of  nitrate  of  magnesia 
and  22  of  nitrate  of  ammonia. 

From  the  activity  of  the  nitric  add  as  ^ 
solvent  of  earths  in  analyzation,  the  nitrate 
of  gUicine  is  better  known  than  any  other  of 
the  salts  of  this  new  earth.  Its  form  is 
eidier  pulverulent,  or  a  tenacious  or  ductile 
masft  Its  taste  is  at  first  saccharine,  and 
afterward  astringent.  It  grows  soft  by  ex- 
posure to  heat,  soon  melts,  its  add  is  de- 
composed into  oxygen  and  azote,  and  its 
base  alune  is  left  beliind.  It  is  very  solu- 
ble  and  very  deliquescent. 

I4itrate,  or  rather  snperaitrate,  of  alumine, 
crystallizes,  though  with  difficulty,  in  thin, 
soft,  pliable  flakes.  It  is  of  an  austere  and 
acid  taste,  and  reddens  blue  vegetable  co- 
lours. It  may  be  formed  by  dissolving  in 
diluted  nitric  acid,  with  the  assistance  of 
heat,  fresh  precipitatedalumme,  well  wash* 
ed  but  nut  dried.    It  is  deliquescent,  and 

TInble  in  a  Tery  small  portion  of  water. 
Icoliol  dissolves  its  own  weight.    It  is 
easily  decomposed  by  heat. 

Nitrate  of  zircone  was  first  discovered* 
by  RIaproth,  and  has  since  been  exammed 
by  Giiyton-Morveau  and  Vauquelin.  Its' 
crystals  are  small,  capillary,  silky  needles. 
Its  taste  is  astringent.  It  is  easily  decom- 
posed by  fire,  very  soluble  in  water,  and 
deliquescent.  It  may  be  prepared  by  dia* 
solving  zircone  in  strong  nitric  acid ;  but 
like  the  preceding  species>  thc'acid  is  al- 
ways in  excess. 
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Nitrate  of  ittria  miy  be  prepared  in  a 
aimitar  manner.  Its  taste  is  sweetish,  and 
astringent  It  is  scarcely  to  be  obtained 
in  crystals ;  and  if  it  be  evaporated  by  too 
strong  a  heat,  the  salt  becdines  soft  like 
honey,  and  on  cooling  concretes  into  a 
atony  mass.  ^Exposed  to  the  aur  it  deli- 
quesces. 

NITRITES.  Though  these  salts  are 
composed  of  nitrous  acid  and  certain  basts, 
yet  the  only  way  of  obtaining  them  is  by 
exposing  a  nitrate  to  a  pretty  strong  heat, 
till  a  quantity  of  the  oxygen  gas  is  disen- 
gaged fronv  it :  what  remains  is  a  nitrite. 
These  salts  have  never  been  minutely  ex- 
amined ',  but  it  fi  inferred,  from  the  expe- 
rimenU  that  have  been  made,  (bat  they 
are,  in  general,  deliqi^cenr,  very  soluble 
in  water,  decomposable  by  heat,  and  by 
exposure  to  the  air  they  are  gradually  , 
converted  into  nitrates  by  absorbing 
oxygen.  • 

NITROGEN.  See  Atmosphere;  also 
Gas.     . 

NITROUS  add.  It  has  already  been 
observed,  that  tlierc  is  no  such  thing,  pro- 
perly speaking,  as  nirroos  acid,  or  the 
nitric  base  acidified  with  a  minimum  dose 
of  oxygen ;  but  that  the  nitric  acid  is  capa« 
ble  of  absorbing  various  portions  of  nitric 
oxide,  with  which  it  parts  very  readily,  so 
that  when  in  considerable  quantity  it  gives 
it  out  in  the  ordinary  state  of  the  air,  on 
mixing  with  which  it  assumes  tlie  appear- 
ance  of  a  very  red  vapour.  Hence  it  was 
formerly  called  fuming  nitrons  acid.  It 
appears,  liowever,  to  be  capable  of  com- 
bining with  some  at  least  of  the  salifiable 
bases,  so  as  to  form  a  distinct  genus  of  salts, 
tliat  may  be  temed  nitrites.  But  thes«  can- 
not be  formed  by  a  direct  union  of  their 
component  parts;  being  obtainable  only 
by  exiting  a  nitrate  to  a  higti  temperature, 
which  expeb  a  portion  of  iu  oxygen  in  the 
state  of  gas,  and  leaves  the  remainder  in  the 
iUtc  of  a  nitrite,  if  the  heat  be  not  urged 
$o  far,  or  continued  so  long,  as  to  etkct^ 
complete  decomposition  of  the  salt  la 
thS  way  the  nitrates  of  potash  and  aoda 
may  be  obtained,  and  perhaps  those  of 
bary tes,  strontian,  lime,  and  magnesia.  The 
^Tiitntes  are  particularly  characterised  by 
being  decomposable  by  ail  the  acids  except 
the  carbonic,  even  by  the  nitric  add  itself, 
all  of  which  expel  from  it  nitrous  acid.  We 
are  little  acquainted  with  any  one  except 
that  of  potash,  which  attracts  moisture  from 
tlte  air,  changes  blue  vegetable  colours  to 
grteo,  is  somewhat  acrid  to  the  taste,  and 
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when  powdered  emits  a  mien  of  nitrie 
oxide. 

Nitrous  oxide.    See  Gas. 

NOBILITY,  a  qnaUty  that  ennobles, 
and  raises  a  person  possessed  of  it  above 
the  rank  of  a  commoner.  The  origin  of 
nobility  in  Europe  ii  by  some  referred  to 
the  Goths;  wiio,  atter  they  had  seised  a 
part  of  Europe,  rewarded  their  captaim 
with  titles  of  honour,  to  distmgoish  them 
from  the  common  people.  In  Britain  the 
term  nobility  is  restramed  to  degrees  of 
dignity  above  knighthood ;  but  every  where 
else  nobility  and  gentility  are  the  same, 
llie  British  nobility  consists  only  of  five 
degrees,  vU,  that  of  a  duke,  roarqoia,  earl 
or  count  viscount  and  baron,  each  of 
which  see  onder  their  proper  articles.  In 
Britain  these  Utles  are  only  conferred  by 
the  King,  and  that  by  patent,  in  Tirtlie  of 
which  it  becomes  hereditary.  Tbe^rivi- 
leges  of  the  nobility  are  very  considerable, 
they  are  all  esteemed  the  King's  heredi^aiy 
counsellors,  and  are  prifileged  from  all 
arrests,  unless  for  tl^ason,  felony,  breach  of 
peace,  condemnation  in  parliament  <uid 
contempt  of  the  king.  They  enjoy  their 
seats  in  the  House  of  Peers  by  descent 
and  no  act  of  parliament  can  pass  without 
their  concurrence:  they  are  the  supreme 
court  of  judicature,  and  even  in  crimuial 
cases  give  their  verdict  upon  theur  honour, 
without  being  put  to  their  oath.  In  their 
absence  they  are  allowed  a  proxy  to  vote 
for  them,  and  in  all  places  of  trust  are  per- 
mitted to  constitute  deputies,  by  reason  of 
tlie  necessity  the  Uw  supposes  them  imder 
of  attending  the  King's  person;  but  no 
peer  is  to  go  out  of  tlie  kingdom  without 
the  King's  leave,  and  when  that  is  granted, 
he  is  to  return  with  the  Kingjs  writ,  or  for- 
feit goods  and  chattels. 
^  NOBLE,  a  money  of  account  containing 
six  shillings  and  eight-pence.  The  noble 
was  anciently  a  real  coin  straek  in  the  reigii 
of  Edward  III.  and  then  called  the  penny 
of  ^Id ;  but  it  was  afterwards  called  a  rose 
noble,  from  its  being  stamped  with  a  rose. 

NOCTCTRNAL,  somethuig  relating  to 
the  night,  in  contradistinction  to  diurnal. 

NocTtJRVAL  arikf  in  astronomy,  tlie  arch 
of  a  circle  described  by  the  smi,  or  a  star, 
in  tlie  night. 

NoCTunNAL,  umij  wreh  ffike  s en,  is  that 
portion  of  a  circla  be  passes  over  between 
the  lower  part  of  our  meridian  and  the 
point  of  the  horison,  wherein  lie  arisei;  or 
between  the  point  of  the  horison  whereha 
be  sets,  and  the  lower  part  of  our  meridian. 
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NocTUBVAL,  or  NOCTUU.ABJI7M,  vfk  III-  ecliptic,  whereof  the  node,  vvhere  the  planet 

•inuneat  chiefly  uaed  at  sea,  to  take  the  ascends  northwards,  above  the  plane  of  the 

altitude  or  depfeisioa  of  some  stars  about  ecliptic,  is  called  the  ascending  node,  the 

the  pole,  in  order  to  find  the  latitude  and  northward  node,  and  the  head  of  the  Dn^ 

hour  of  the  night    Some  nocturnals  are  gon,  and  is  marked  thus  Q ;  the  other  node, 

henuipbeies,  or  planisplieres,  on  the  plane  where  the  planet  desends  to  the  south,  is 

of  the  equinoctial.  Those  commonly  in  use  called  tlie  deacending  node,  the  southward 

among  seamen  are  two;  the  one  adapted  node,  or  the  Dragon's  tail,  marked  thus  ^. 

to  the  polar  star,  and  the  fint  of  the  guards  The  line  wherein  tlie  two  circles  inter- 

ef  the  little  bear;  the  other  to  the  pole-  sect,  is  called  the  line  of  nodes.    It  appears 

•tar,  and  the  pointers  of  the  great  bear.  from  observation,  that  the  line  of  the  nodes 

lliis  instrument  consists  of  two  circular  of  all  the  planets  constantly  changes  Its 

pUtes  appUed  to  each  othen    The  grefter,  place,  and  sliifU  its  situation  from  east  to 

which  Ims  a  handle  to  hold  the  instrument,  west,  contrary  to  the  order  of  the  signs  i 

is  about  two  inches  and  a  half  diameter,  and  tliat  the  line  of  tlie  Moon's  nodes,  by  a 

and  is  divided  into  twelve  parts,  agreemg  to  retrograde  motion,  fmishes  its  circukition 

tfap  twelve  months,  and  each  month  sub<  in  the  compass  of  nineteen  yean ;  after 

divided  into  every  ifth  day ;  and  so  as  that  which  time,  eitlier  of  the  nodes  having  re- 

the  middle  of  the  handle  conesponds  to  ceded  from  any  point  of  the  ecliptic,  re- 

that  day  of  the  year  whereia  the  stac  here  turns  to  t^e  same  again;  and  when  the 

legarded  has  the  same  right  aseeoaioB  with  Moon  is  in  tlie  node,  she  is  also  seen  in  tlie 

the  sun.    If  the  instrument  be  fitted  for  ecliptie.    If  the  line  of  nodes  were  im- 

two  stars,  the  handto  is  made  meteable,  moveable,  that  is,  if  it  had  no  otlier  motion 

The  dpper  left  circle  is  divided  into  twenty-  than  that  whereby  it  is  canied  roimd  tlie 

four  equal  parti  for  the  twenty-four  hours  San,  it  would  always  look  to  the  same 

of  the  day,  and  each  hour  sub-divided  into  point  of  the  ecliptic,  or  would  keep  pa- 

qiuuters.      These  twenty-four  hours  are  rallel  to  itself,  as  the  axis  of  the  earth 

noted  by  twenty-four  teeth  to  be  told  in  the  <loSes. 

night.    Those  at  the  hours  twelve,  are  dis*  ^^»  ^hat  has  been  said,  it  is  evident 

tinguished  by  their  length.    In  tlih  centre  ^t  the  Moon  can  never  be  observed  |l|e- 

of  the  two  circular  plates  is  adjusted  a  long  cisely  in  the  echptic,  but  twice  in  every 

index,   moveable  upon  the  upper  plate,  period  j  that  is,  when  she  enters  the  nodes. 

And  the  three  pieces,  t»,  the  two  circles  ^^^^  she  is  at  her  greatest  distance  from 

and  index,  are  jouied  by  a  rivet  which  U  ^  nodes,  eiz.  in  the  points,  she  is  said  to 

pierced  threngh  the  centre  with  a  hole^  be  in  her  Umits.    The  Moon  must  be  in  or 

through  which  the  star  is  to  be  observed.  ^^^  one  of  the  nodes,  when  there  b  vk 

'<  To  use  the  Nocturnal,"  turn  the  upper  eclipse  of  the  Sun  or  Moon, 

phite  till  the  long  tooth,  marked  twelve,  be  NOLANA,  in  botany,  a  genus  of  the 

agauast  the  day  of  the  month  on  the  under  Pentandria  Blonogyma  chus  and   order, 

ptete :  then,  bringing  the  instrameat  near  Natural  order  of  Asperifoleae,.  or  Luridae^ 

the  eye,  suspend  it  by  the  liandle  witb  Borra^neas,  Jossieu.    Essential  charaAer : 

the  plane  nearly  parallel  to  the  equinectkd ;  corolla  bell-shaped ;  style  among  the  germs ; 

an4  viewing,  the  pole-star  throogh  the  hole  seeds  five,  berried,  two-eelled.    lliere  ia 

of  the  centre,  tmn  the  index  about  tiU»  by  but  one  species,  tiz*  N.  protiasta,  traihog 

the  edge  commg  from  the  centre^  you  see  qolana. 

the  bright  star  or  guard  of  the  little  bear  (if  NOLLE proM^ui,  is  used  where  the  plain* 

the  instmment  be  fitted  to  that  star) :  ttma  tiff  will  proceed  no  fiirther  in  his  action, 

that  tooth  of  the  upper  circle,  under  the  and  may  be  as  well  before  as  after  a  ver- 

edge  of  the  index,  is  at  the  hoar  of  the  diet,  and  is  stronger  agauist  the  phiiatiff 

Bi^  OD  the  edge  of  the  hour  cwcle :  which  than  a  nonsuit,  which  is  only  a  defiuilt  in 

may  be  known  without  a  Ugjkt,  by  counting  appeaian'cej  but  this  is  a  voluntary  acknow- 

the  teeth  from  the  loageyt,  which  is  for  the  lsd0neat  tliat  he  has  no  cause  ef  action* 

bonv  twelve.  In  crinuaal  cases  it  can  only  be  entered  bji 

nodi;  in  surgery,  a  tamor  arising  en  the,A<t<"'ney  Oeneral. 
the  bones,  and  usually  proceeding  fromsene  NOLLET  (JoHJf  Amthomy),  in  bio- 
venereal  cause ;  being  much  the  samei  with  grephy,  a  French  ecdesuistac  and  celebrated 
what  is  otherwise  called  exeitssis,-  ^tural  philosopher  in  the  eighteenth  cei^ 

NODES,  in  astronomy,  the  two  peiats  to^,  was  bom  at  Punpre,  in  the  diocese'of 

vdiercta  the  orlMl  of  .a  planet  ittttseetsJttM  Nav^b,  la  the  year  1700,    HispereatSiWhe 


NOLLET. 

#»f«|»enoAiofr<»patabIechanieter,thoii^  of  experimental  phjrsics  gave  rise  to.  the 

«f  hnmblc  fortttnet,  as  they  coatd  not  make  adoption  of  similar  plani  in  otiier  brauchei 

liini  wealthy,  determined  to  bestow  on  him  of  science,  such  as  chemistry,  anatomy,  na- 

tilt  advantages  of  a  good  edocation.    With  tnral  history,  &c. 

this  view  they  sent  him  to  the  college  of  In  the  year  1738,  the  Count  de  Manrepu 
Clermont  in  the  Beanvoisin,  and  afterwards  prevailed  upon  Cardinal  Fleury  to  establish 
to  Beauvaiif,  where  he  laid  a  good  foanda-  a  public  professorship  of  experimental  phi- 
tion  of  grammar  learning,  which  encouraged  losophy  at  Paris,  and  tl)c  Abbd  Nollet  waa 
them  to  send  him  to  Paris,  in  order  to  go  the  first  person  who  received  that  appoint- 
through  a  course  of  philosophy  at  that  nni-  ment  During  tha  following  year,  tlie  Royal 
versity.    It  was  their  wish  that  he  should  Academy  of  Sciences  appointed  him  adjunct 
emt>race  the  ecclesiastical  profession,  and  mechanician  to  that  body ;  and  in  1743  ha 
young  Nollet  adopted  without  repugnance  was  .admitted  an  associate.    In  the  year 
tlie  choice  which  they  made  for  him.  From  1739,  the  King  of  Sardinia  being  desirous 
a  very  early  age  he  had  shewn  a  taste  for  of  establishing  a  professorsliip  of  physics  at 
the  study  of  natural  philosophy,  wliich  had  Turin,  gave  an  invitation  to  the  Abb^  Nol- 
not  yet  become  his  niling  passion ;  he  wa<»,  let  to  perform  a  course  of  experimental 
therefore,  enabled  to  check  himself  in  a  philosophy  before  the« royal  fiiniiiy,  with 
pursuit  which  was  likely  to  interfere  with  which  he  complied.    From  Turin  he  took  a 
the  studies  more  appropriate  to  his  destined  tour  to  Italy,  where  he  collected  some  good 
character,  and  gave  himself  up  entirely  to  observations  concerning  the.  natural  history 
the  study  of  scholastic  theology.    Having  of  the  country.    In  the  year  1744,  he  had 
completed  liis  academical  course,  and  pas-  the  honour  of  being  called  to  Versailles,  to 
sed  With  reputation  through  the  usual  exa-  give  lessons  in  natural   pliilosophy  to  the 
roinations,  in  17^8  he  was  admitted  to  dea-  Dauphm,  at  which   the   Ring  and  royal 
con*s  orders,  and  soon  became  a  licensed  family  were  frequently  present.     By  the 
preacher.    Tliis  new  occupation,  however,  excellence  and  amiableness  of  his  personal 
did  not  wholly  divert  his  attention  from  the  cliaracter,  as  well  as  by  his  scientific  ta- 
sn^^cts  of  his  early  inquiries,  and  they  in-  lents,  he  recommended  himself  to  tfie  confi- 
■ensibly  clauned  more  and  more  of  his  time,  dence  of  his  illustrious  pupil,  vrho  continued 
At  length  his  inclination  for  tlie  sciences  as  long  as  he  lived  to  express  the  greatest 
became  irresistible,  and  he  gave  himself  up  esteem  for  our  philosopher.    It  is  to  be  la- 
to  tlie  study  of  natural  pliilosophy  with  an  mented  that  his  liberality  did  not  prompt 
ardour  to  which  the  kind  of  privation  in  bim  to  better  the  mediocrity  of  his  totoi's 
which  he  had  so  long  livted  gave  augmented  fortune.    In  tlie  year  1749,  the  Abh^  NoN 
force.    It  was  now  his  good  fortune  to  be-  let  took  a  second  journey  into  Italy,  whence 
come  known  to  M.  dn  Fay  and  M.  Reau-  wonderful  accoimts   had  been  circulated 
mnr,  and  under  their  instructions  his  talents  .  throughout  Europe,  of  the  communication 
were  rapidly  developed.    By  the  former  he  of  medicinal  virtues  by  electricity,  which 
was  Received  as  an  associate  in  his  electrical  seemed  to  be  supported  by  numerous  well- 
researches  :  and  the  latter  resigned  to  hnn  attested  focts.  To  examine  into  tliese  facts, 
his  laboratorjr.    He  was  also  received  into  and  to  be  assured  of  their  truth  or  fallacy, 
%  Society  of  Arts,  established  at  Paris  nn-  was  one  grand  motive  with  our  author  in 
der  the  protection  of  the  Count  de  Cler*  passing  the  Alps  at  tins  tlnft,  and  in  vbiting 
mont.    In  the  year  1734,  he  accompanied  ^e  gentlemen  who  had  published  any  ac- 
H.  M.  dn  Fay,  dn  Harael,  and  de  Jnssieu,  counts  of  those  experiments.    But  though 
on  a  visit  to  England,  where  he  had  the  be  engaged  them  to  repeat  their  experi* 
honour  ofbeing  admitted  a  foreign  member  ments  in  his  presence,  and  upon  himself, 
of  the  Royal  Society,  and.  he  profited  so  and  tbongh  he  made  it  bis  business  to  get 
well  of  this  visit,  as  to  institute  a  friendly  all  the  information  which  he  could  concern- 
and  literary  correspondence  with  some  of  >og  tliem,  he  was  soon  convinced  tlmt  tho 
the  most  celebrated  men  in  tlivt  country,  pretended  fiicts   were  deceptions  or  ex- 
Two  years  afterwards  he  made  a  lour  to  aggerations,  and  tliat  no  metliod  had  been 
Holland,  where  he  formed  an  intimate  con-  discovered,  by  meluis  of  which  the  power 
nection  with  s*Oravesande  and  Miisschen-  of  nRdiclne  could  by  electricity  be  made  to 
broek.    Upon  his  return  to  Paris,  he  re-  insinnate  itself  into  the  human  body.    Bnt 
turned  a  course  of  experimental  philosopliy,  these  wonders  were  not  the  only  objects 
which  he  commenced  in  1735,  and  whidi  he  which  engaged  our  Abbe*s  attention  in  this 
poBtiouad  to  the  year  17€0.  These  coonat  vilit  to  Italy ;  for  his  mqnirits  ware  axtaa^ 
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ed  ro  aU  tfae  branches  of  natiinl  philosophy ,  N0-fiMDi'«-2aitf,  a  space  in  midships,  be* 

tbe  arlSy'agricnlture,  &lc*    On  his  return  to  tweeq  the  afler-part  of  the  belfry  and  the 

France,  through  Turin,  tlie  Ring  of  Sardt^  fore-part  of  a  boat,  when  she  is  stowed  up- 

BJa  made  him  an  afier  of  the  order  of  St  on  the  booms,  as  in  a  deep  waisted  vesseh 

M anrice,  which  he  thought  it  his  duty  to  These  booms  are  laid  upon  the  forecastle 

decline,  not  having  the  permission  of  his  nearly  to  the  quarter-deck,   where  their 

own  sovereign  for  accepting  it.     In  the  after-ends  are  nsoally  sustained  by  a  frame, 

year  ITbS,  the  Ring  established  a  profes*  called  the  gallows,  which  consista  of  two 

aorship  of  experimental  philosophy  at  tlie  strong  posts,  about  six  feet  high,  with  a  cross 

Royal  College  of  Navarre,  and  nommated  piece   reaching   from    one   to   the  other 

the  Abb^  NoUet  to  611  that  post.    In  the  athwart  ships,  and  serving  to  support  the 

year  1737,  the  Ring  bestowed  on  him  tlie  ends  of  those  booms,  masts,  and  yards, 

brevet  of  master  of  natural  philosophy  and  which  lie  in  reserve  to  supply  the  place  of 

natural  history  to  tlie  younger  branches  of  others  carried  away,  «Sce.  The  above-named 

the  royal  lamily  of  France ;  and  in  tlie  same  space  is  used  to  contain  any  blocks,  ropes, 

year  appointed  him  professor  of  natural  tackles,  See,  which  may  be  necessary  on  tlie 

philosophy  to  the  schools  of  artillerjr  and  forecastle,  and  probably  derives  the  nama 

engineers.    Soon  after  tliis  last  preferment,  of  no-man's-land  from  its  situation,  as  being 

he  vras  receivc-d  a  pensionary  of  the  Royal  neither  on  the  starboard  nor  larboerd  side 

Academy  of  Sciences.    Hiis  celebrated  and  of  the  ship,  nor  on  the  waist  nor  forecastle ; 

laborious  natural  phihMopher.died  in  1770,  but  being  sitnated  in  the  middle,  partakes 

io  tlie  seventieth  year  of  his  age,  regretted  equally  of  all  those  pUces. 

by  the  enlightened  pnbUc,  as  weU  as  the  NOMENCLATURE,  a  catatogne  of  se^ 

nanoerous  friends  whose  attachment  he  had  verfl  of  the  more  usual  words  in  any  bin- 

•ecured  by  the  amiableuess  of  his  manners  guage,  with  their  significations,  compiled  in 

and  the  goodness  of  his  heart;  and  more  order  to  fticilitate  the  use  of  such  words,  to 

especially  regretted  by  his  poor  relations,  those  who  are  to  learn  the  tongue :  such  are 

to  whose  relief  and  comfort  he  always  paid  our  Latia,  Greek,  French,  &c.  nomencla- 

llie  most  affectionate  attention.    Besidea  tores.                                                    • 

the  Royal  Society  of  London,  and  the  Royal  NOMINATIVE,  in  grammar,  the  first 

Academy  of  Sciences  at  Paris,  he  was  a  case  of  nouns  which  are  declinable.    The 

member  of  the  Institute  of  Bologna,  the  simple  position  or  hiying  down  of  a  nonn, 

Academy  of  Sciences  at  Erfurt,  and  other  or  name,  is  called  the  nominative  case ;  yet 

pliilMopbical  societies  and  academies.  it  is  not  so  properly  a  case  as  the  matter  or 

Io  addition  to  a  multitude  of  papen  in-  ground  whence  the  otlier  cases  are  to  be 

lertcd  in  (he  different  volumes  of  the  **  Me«  formed,  by  the  several  changes  and  inflec« 

moirs  of  the  Academy  of  Sciences,"  from  tious  given  to  this  first  termination.    Its 

the  year  1740  to  the  year  1767,  both  inclu«  ehief  use  is  to  be  placed  in  discourse  before 

•ive,  the  Abb^  NoUet  was  tlie  author  of  &ii  verbs,  as  the  subject  of  the  proposition 

**  Lessons  on  Experimental  Pliilosophy,"  in  or  affirmation. 

six  volumes,  If  mo.    '^  A  Collection  of  Let-  ^ON  AGISMAL,  in  astronomy,  tlie  90th 

ters  on  Electricity,"  1753,  in  three  volumes,  degree  of  the  ecliptic,  reckoned  from  the 

Itmo.      "  Enquiries  into    the  particular  eastern  term,  or  point.    The  altitude  of  the 

Caiuies  of  Electric  Phenomena,"   ISmo.:  nonagesimal  is  equal  to  the  angle  of  the  east, 

and  "  The  Art  of  making  Philosophical  and,  if  continued,  passes  through  the  poles 

Experiments,'*   in   three  volumes,    l^mo.  of  the  ecliptic;  whence  the  altitude  of  the 

From  the  articles  just  enumerated,  as  well  nona^esimal  at  a  given  time,  under  a  given 

as  an  aoecdote  already  related  io  his  life,  it  elevatian  of  the  pole,  is  easily  found.    If 

appears  that  Abbe  NoUet  |4ud  particular  the  altitude  of  the  nonagesimal  be  sub* 

attention  to  the  study  of  electrici^ ;  and  it  stracted  from  90%  the  remainder  is  the  dis- 

must  be  acknowledged,  notwithstanding  the  tance  of  the  nonagesimal  from  the  vertex, 

mistakes  which  he  fell  into  upon  the  siibieet,  NON  AGON,  in  mathematics,  a  figure 

that  his  indefatigable  industry  and  curious  having  nme  sides  and  angles.    In  a  regular 

experiments  contributed  materially  to  the  nonagon,  or  tliat  the  sides  and  angles  of 

haproveroent  of  that  science.    The  theory  whidi  are  eqmU,  if  each  side  be  1,  its  area 

ef  Affinences  and  Effluence  of  this  philoso*       .„  i^  -.  ^o*  «*«i. "*    r  *t     *  *   #. 

phtr.  which  e»ne<l  considerable  .tteotion  **"  ^  *"*  "^^  =  ^  of  U«  tangent  of 

in  hb  time,  may  bt  seen  in   Priestley's  70'^  to  the  radius. 

Electricity.                           ,  NON.  c/oim,  m  hw.  where  a  peiaon  hfu  a 
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demand  apOB  mother,  and  diiea  not  enfotct 
bk  claiiii  within  a  reasonable  time,  be  is 
precluded  by  law  from  bringing  his  action 
to  enibrce  it ;  and  where  a  creditor  neglects 
to  make  his  claim  npon  a  bankrupt's  estate 
within  a  certain  period,  he  will  not  be  let 
in  attert^'ards,  so  as  to  disturb  the  dividend, 
and  may  lose  his  estate.  Non*claJm  is  gene- 
rally applied  to  the  period  of  five  yeaiVf 
after  which  a  party  is  barred  by  a  fine.  See 
Limitation. 

NoN  est  factum^  is  a  plea  where  an  action  is 
brought  upon  a  bond,  or  any  other  deed,  and 
the  defendant  denies  it  to  be  his  deed  where- 
on lie  is  impleaded.  In  every  case  where 
the  bond  is  void,  the  defendant  may  plead 
non  est  factum ;  bat  where  a  bond  is  void- 
able only,  be  must  shew  the  special  mat^r. 

NOM  pir%9y  if  the  plaintiff  in  an  action  at 
law  neglect  to  deliver  a  declaration  for 
two  terms  after  the  defendant  appears,  or  is 
guilty  of  other  delays  or  defaults,  against 
the  mies  of  law,  in  any  subsequent  stage  of 
the  action,  he  is  adjudged  not  to  pursue  his 
remedy  as  he  ought ;  and  thereupon  a  non- 
suit, or  mm  prosequitur,  is  entered,  and  he 
is  then  said  to  be  non  prosed. 

Now  residenee,  is  applied  to  those  spiritual 
persons  who  are  not  resident,  but  absent 
themselves  for  the  space  of  one  month  to- 
gether, or  two  months  at  several  times  in 
one  year,  from  their  dignities  or  benefices, 
wfaicli  is  liable  to  the  penalties,  by  the  sta- 
tute against  non-residesce,  Si  Henry  VI IL 
c.  13.  But  chaplains  to  the  King,  oi* other 
great  persons  mentioned  in  this  statute, 
may  be  non-resident  on  their  livings;  for 
they  are  excused  from  residence  whilst 
they  attend  those  who  retain  tliem. 

NoN  tuU,  where  a  person  has  commenced 
an  action,  and  at  the  trial  fiiils  in  his  evi- 
dence to  support  it,  or  has  brought  a  wrong 
action*  There  is  this  advantage  attending 
a  non-suit,  that  the  pbmtiff,  though  he 
pays  costs,  may  afterwards  bring  another 
action,  for  the  same  cause ;  whidi  he  can- 
not do,  after  a  verdict  against  him. 

NONCONFORMISTS,  the  sane  with 
dissenters.    See  Dissenters. 

NONES,  in  the  Roman  calendar,  the 
fifth  day  of  the  months  January,  February, 
April,  June,  August,  September,  Novem- 
ber, and  December;  aiid  the  seventh  of 
March,  May,  July,  and  October.  March, 
May,  July,  and  October,  had  six  days  in 
their  nones;  because  these  alone,  in  the 
ancient  constitution  of  the  year  by  Noma, 
had  thirty-one  days  a  piece,  the  rest  having 
only  twenty-nine,  aodf  ebniary  thirty :  but 
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when  Cipsar  reformed  the  year,  and  made 
other  months  contain  thirty-one' days,  he 
did  not  allot  them  six  days  of  nones. 

NORMAL,  in  geometry,  signifies  the 
same  with  a  perpendicular,  and  is  usec^for 
a  line  or  plane  that  intersects  another  per- 
pendicularly. 

NOR  ROY,  that  is  North  Roy,  Northern 
Kiugt  in  heraldry,  the  title  of  tiie  third 
of  the  three  kings  at  arms,  or  provincial 
heralds.  His  jurisdiction  lies  on  the  north 
side  of  the  Trent,  whence  his  name ;  as 
Clarencienx,  on  the  south. 

NOSE,  the  primary  organ  of  smelling. 
See  Anatomy. 

NOSTOCK,  the  name  of  a  vegctabia 
substance  wliich  seems  to  differ  from  al- 
most all  others  of  the  same  kind.  It  is  of 
a  greenish  colour,  partly  traa^parent,  and 
of  a  very  irregular  figure.  It  trembles  at 
the  touch,  like  jelly,  but  does  not  melt  like 
that.  It  ts  found  in  all  sorts  of  soils,  but 
most  frequently  in  sandy  ones,  sometimes 
on  the  gravel  of  garden  walks,  usually 
after  rain  in  the  summer  months. 

NOSTRILS,  in  anatomy,  the  two  aper- 
tures or  cavities  of  the  nose,  through  which 
the  air  passes,  and  which  serve  to  convey 
odours,  and  to  carry  off  the  pituita  sepa- 
rated in  the  suiitses  of  the  base  of  the 
cranium. 

NOT  guilty f  is«the  general  issue  or  plea 
of  the  defendant  in  any  criminal  action  or 
prosecution;  as  also  in  an  action  of'tres* 
pass,  or  upon  the  case  for  deceits  and 
wrongs ;  but  not  on  a  promise  or  assumpsit. 
It  is  the  usual  defence  where  tlie  party  com* 
plains  of  a  wrongful  injury  done  to  him. 

NOTARY,  is  a  person  duly  appointed 
to  attest  deeds  and  writings ;  he  also  pro- 
tests and  notes  foreign  and  inland  bills  o^ 
exchange,  and  promissory  notes,  translates 
languages,  and  attests  tlie  same,  enters  and 
extends  ship's  protests,  &c. 

NOTATION,  in  arithmetic  and  algebra, 
the  method  of  expressing  numbers  or  quan- 
tities by  signs  or  characters,  appropriated 
for  that  piupose.    See  Arithmetic. 

There  is  one  thing  which  deserves  par<« 
ticnlar  notice,  in  regard  to  this  subject,  and 
that  is,  the  great  advantages  that  may  re- 
domid  to  science,  by  a  happy  notation,  or 
expression  of  our  thoughts.  It  is  owing 
entirely  to  this,  and  tlie  method  of  denoting 
ti^  several  combinations  of  numbers,  by 
figures  standing  in  different  places,  that  the 
most  complicated  operations  in  arithmetic 
are  managed  with  so  much  ease  and  dis- 
patch.   Nortis  it  less  apparent    that  the 
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Aieoverics  made  by  algebim  are  wholly  to  winch  denote  the  degrees  of  gravity  and 
be  imputed  to  that  symbolical  language  acuteness  to  be  given  to  each  sonnd. 
made  ose  of  .in  it:  for  by  this  means  we  NOTONECTA,  in  natoral  liistory,  boat" 
are  enabled  to  represent  things  in  the  form  /y,  a  genos  of  msecti  of  the  order  Hemip- 
ofequatioos:  and  by  variously  proceeding  tera.  Snout  inflected;  antenns  shorter  than 
with  these  equations,  to  trace  out,  step  by  the  thorax;  four  vrings  folded  cross- wise, 
atep,  the  several  particuhrs  we  want  to  coriaceous  on  the  upper  half;  hmd-legshairy, 
know.     Add  to  all  this,  that  by  such  a  no-  formed  for  swimming.     There  are  seven- 
tation,  the  eyes  and  imagination  are  also  teen  species  in  two  divisions,  vix,  A.  Lip 
made  sabservient  to  the  discovery  of  truth ;  elongated,  conic.    B.  Conic,  spinous  at  tho 
for  the  thoughts  of  the  mind  rise  up  and  sides.     Mr.  Donovan  in  his  English  insects 
<lisq>pear,  according  as  we  set  ourselves  to  has   described  N.    cUuea;   upper   winp 
call  them  into  view;  and,  therefore,  with-  yellow-brown,  the  anterior  margin  bright- 
tmt  some  particular  method  of  fixing  and  brown  dotted  with  black,  the  tip  bifid.    It 
aacertaining  them  as  they  occur,  the  re-  is  found  in  Europe, 
trievmg  them  vrfaen  out  of  sight  would  be  NOTOXUS,  in  natural  history,  a  genus 
no  less  painfid,  than  the  very  first  axerdse  of  insects  of  the  order  Coleoptera.  Antennm 
of  deducing  them  one  from  another.    As,  filiform;  four  feelers,  hatchet-shaped;  jaw 
therefore,    we  have  frequent  occasion  to  one-toothed;  thorax  a  little  narrowed  be- 
look  back  upon   the  ducoveries  already  hind.    There  are  about  tliirteen*  species. 
made,  conld  these  be  no  otherwise  brought  N.  moneceros,  described  in  Donovan's  in- 
into  view,  than  by  the  same  course  of  think-  sects,  has  a  thorax  projectmg  like  a  hora 
ingin  winch  they  were  first  traced,  so  many  over  the  bead;  shells  pale,  with  a  bhu:k 
different  attentions  at  once  most  needs  band  and  dot.      It  inhabits  Europe  oo 
greatly  distract  the  mind,  and  be  attend-  nmbelUferoos  plants. 
ed  with  infinite  trouble  and  fiitigue.    But  NOVEL,  in  the  dvil  law,  a  term  used 
Slow,  the  method  of  fixing  and  ascertaining  for  the  constitutions  of  several  emperors,  as 
oar  thoughts  by  a  happy  and  well  chosen  of  Justin,  Hberios,  Leo,  and  more  parti- 
notation,  entirely  removes  all  those  ob-  colarly  of  those  of  Justinian.    Tbeconstitn- 
atades;  for  thus,  when  we  have  occasion  tions  of  Justinian  were  called  novels,  either 
to  turn  to  any  fonner  discovery,  as  care  is  from  their  producing  a  great  alteration  in 
taken  all  along  to  deUneate  them  in  proper  the  &ce  of  the  ancient  law,  or  because  they 
characters,  we  need  only  cast  our  eye  on  were  made  on  new  cases,  and,  after  the  re- 
that  part  of  the  process  where  they  stsnd  visa!  of  the  ancient  code,   compiled   by 
expressed,  which  will  lay  them  at  once  order  of  that  emperor.    Thus  the  constitn- 
open  to  the  mind  in  their  true  and  genuine  tions  of  the  emperors  Theodosius,  Valen- 
fonn.     By  this  means  fe  can  take,  at  any  tinian,  Marctan,  &c.  were  also  called  novels, 
time,  a  quick  and  ready  survey  of  our  pro-  on  account  of  their  bemg  published  after 
gress,  and  running  over  the  seveial  condn-  the  Theodosian  code. 
aioos  abeady  gained,  see  more  distinctly  Novel  aasigimenty  or  new  assignment, 
what  helps  they  furnish  towards  obtaining  a  term  in  law  pleadings  which  it  is  difiScult 
thoae  others  we  are  still  in  pnrsait  of.  Nay,  to  explain  to  those  unacquainted  with  prac- 
techer,  as  the  amount  of  every  step  of  the  tical  pleading.    It  occurs  in  actions  of  tres- 
aiTestigation  lies  before  us,  by  comparing  pass,  vrhere  the  form  o|the  declaration  being 
them  variously  among  themselves,  and  ad-  veiy  general,  the  defendant  pleads  in  bar  a 
jostiiig  them  one  to  another,  we  come  at  common  justification ;  to  which  the  plaintiflT 
length  to  discern  the  result  of  the  whole,  replies  by  stating,  that  he  brought  his  ac- 
•nd  are  enabled  to  form  our  several  dis-  tion  as  well  for  a  certain  other  trespass 
coverica  into  an  uniform  and  well-connect-  which  he  states  with  more  particularity,  aa 
ed  system  of  truths,  which  is  the  end  and  for  that  which  is  justified.    This  is  called  a 
aim  of  an  our  inquiries.  new  assignment. 

NOTES,  in   music,  characten  which  NOVEMBER,  in  chronology,  the  iith 

aiaik  the  sonnds;  <• «.  the  elevations  and  month  of  the  Julian  year,  consisting  only  of 

lUttnga  of  Che  voice,  and  the  swiftness  and  thirty  days :  it  got  the  name  of  November* 


of  its  motions.    In  general,  under  as  being  the  ninth  month  of  Romulus's  year, 

aotes  are  conqprefaended  all  the  signs  or  vrfaich  began  with  March, 

charactars  used  in  mosic,  though  in  pro-  NOUN,  in  grammar,  a  part  of  speech, 

priety  the  word  only  ianiliea  the  marks  which  signifies  thmgs  without  any  illation 

VOU  V.  c 


NUM  NUM 

'to  tine :  M  m  man,  a  howe,  iweet,  bUtcr,    ovraw  tfie  qaantitj  of  imito,  m  1,  «,  5,  4, 
tec.    See  Gramma*.  *«: !  *•>«»«»»  <wJi'M«  Mmben,  are  thoae 

NOURISHMENT.    See  Physioiogt.     which  ««preM  order,  as  l»t,  2d,  3d,  &c, 
NUDE  coHlract.  fmdum  pactum,  a  We     Compowid  number,  one  divisible  by  some 
promise  without  aoy  comidenitioB,  and  not    other  nninber  beside*  nmty ;  as  12,  whick 
■nthenticated  by  deed,  which  it  therefore    »  divisible  by  «,  3,4,  and  6.    Numbers,  aa 
'void  in  law  ^'  ""^  ^^>  ^'''^h  have  some  common  mea- 

NUISANCE,    tiniifies   generally  any-    sure  besidesnmty,are  said  to  be  compound 
thhiR  that  does  hurt,  inconvenience,  or  d«-    numbers  among  tlieinselve*.    Cubic  num. 
»age  to  the  property  or  person  of  another,    ber, » the  product  of  a  «,uare  mimber  ^ 
NnUance,  a^  of  two  kind.,  public  and    ito  root :  sudi  is  «7,  a*  being  the  product  of 
private,  and  either  affect  the  pubBc  or  the    the  square  number  9,  by  its  root  3.    AD 
individuaL    The  remedy  for  a  private  nui-    cubic  numbers  wliose  root  I.  las  than  fi, 
lance  is  by  action  on  the  case  for  damages,    being  divKled  by  6,  the  remamder  n  «« 
•nd  for  a  pobUc  nuisance  by  indictment,    root  itself:  thus  JT-J-e  leaves  the  remain. 
Amongst  L  nuisance,  which  most  com-    der  3,  ibi^;  816,  the  cube  of  ^b€«ig 
monl/occur  are  the  erecting  of  noxiou.    divided  by  6,  leave,  no  lemmnder;  »43,  the 
manu&cture.  in  town.,  and  in  the  vicinity    cube  of  7,  ^ve.  •  «i»««J^  llT*!!!^^ 
•f  ancient  houses ;  such  as  the  erecting  a    ded  to  6,  is  the  aibe root;  •^"«.  ^'^'f 
vitriol  mannfcctoiy,  to  the  amioyance  of    '^''^::^.*^J'^y^*'l'rS^'^ 
the  neighboun  in   general.     Disorderly    «'"^*^'»«J^**5^">^J**^*f  ■*• 
konse^bawdy  bouses,  stage  booth.,  lotte-    mamders  of  the  divwon.  of  fte  culx»  above 
rie.,  alid  common  ^ildT^  •««»  P»Wic    M,  Avrfed  by  «,b«ng  added  to  6,^w^. 
liui^H^es.    Where  the  injury  I.  merely  to    pv«  the  root  «f  the  cube  so  divided,  tdl 
•n  individual,  and  not  to  the  pubUc,  the    ttat  r«namder  be  S,  and  comeqnently  11, 
individual  only  has  an  action,  bntnot  in  the    the  cube  root  of  the  number  div^^ded.    But 
case  of  a  pubUc  nui«u.ce,  where  the  private    tte  cubic  mmibm  above  this  bemg  divided 
Injmy  is  merged,  or  lost,  in  that  of  the  pub.    by  6,  therewmata  notbmg,  «»ec«beroot 
lii  b«t  wheSs  » individual  receive,  a  par-    bejng  W.  Tbu.  the  wmjjmde..  om^^ 
ticriar  injury  by  a  pubUc  musance.    And    ojbes  are  to  be  added  to  M,  and  not  to  6  ; 
any  one  Sieved  Ly  abate,  that  i.,  pull    «« y«». ?«"•  »»/«•  "S?**  '™^ « 
do^  «rf^ove  a  nirisance,  after  which    the  dhvimn  must  be  added  to  18 ;  and  w 
he  can  have  no  action :  but  thi.  U  a  dan-    on  od  »^iim.    From  eoinidenng  this  pro- 
gerou*  attempt  to  take  the  law  into  one',    perty  of  *«»™'^«.  *■* '^j?  «»J»« 
own  hands.    It  murt  be  done  without  riot,    nnmbeis,  it  ha.  been  fomnl  that  aB  other 

if  at  all.  Every  continuance  of  a  nuisance  JT'^k' JTU^  •"IT^^'I?"^' 
b  a  freA  nuisance,  and  a  fte*  action  will  had  each  their  dwMr,  which  had  the  nme 
u  a  tresn  nuinnce,  ana  >  •  effect  vrith  regard  to  fliem  that  6  ha.  with 

*NUL«e»rM»rd,  no  such  record  in  law,  regard  to  cubefc    The  general  «le  is  this: 

aSe«ptca^W^thepU«tiffmake.  «  Ifthe«ponentrfthepo«rrf.n«mb« 

tolhed^endantwhen  the  hitter  pleads  a  beeven,  that  is,  if  that  number  be  «i«d  to 

mtt^  oflJUord  in  bar  to  the  action,  mid  *«  H  ^a"*  «h.  *=«•  f^'l'  T^**  ** 

it  i.  neces«»y  to  deny  the  existence  of  such  ^^  ^  « ;  then  the  remamcto  added  to  f, 

record,  and  to  join  iisue  on  that  foct.  or  to  a  multiple  of  *,  give,  the  root  of  Uw 

NU&BER, ;  coflection  of  Msveral  unit.,    "T*?' ^^l^^  I^S^^J^t 
orofMye«lthingsofthesamekhKl,as8.3,    tteSd,  4th,  and  root    But  if  the  e«po«wt 

4,&c.    Number  fa  mdhnited  in  respect  of  •f*»^'«'*^**»'™^JJrr*"'*^;: 

ii^cre^,  because  we  can  never  conceive  a  "'•'I*"^"^^*^'''"?*'**'**'*''*^*" 

number  so  great,  but  .titt  there  i.  a  greater,  the  d.v,«,r  that  ha.  «he  prop«^  .^m.«d. 

However,  in  reroect  of  decrease  it  U  Umit-  Determinate  number,  h  that  referred  to 

ed ;  Ority  brtng  the  first  and  least  number,  some  given  unit,  a.  a  tentaiy  or  ftree: 

bdow  wWA  Uierefoie  it  cannot  descend.  vriierens  an  indetermmate  one,  b  flmt  refer- 

Numbers,  kinds  oiid<fif«iirfi«M?r.  Ma-  red  to  unity  in  general,  and  tocaUedqumti. 

«hematicians,  considering  number  under  a  ty.    Homogeneal  nnaben,  are  those  refer, 

great  many  rdations,  have  ctoblished  ihe  red  tojihe  same  unit;  a.  thoM  refeired  to 

foUowmg  distinctioH.     Broken  numbers,  different  unit,  are  termed  heterogeneaL 

are  tiie  same  vrith  fiaetions.    See  Abith.  Whole  number,  are  otberwtM  called  inte- 

Mmc.  'Uidinal  nnmbeis  am  those  wUdi  V-   Batipoat  immber,  i.  mm  oommeisn. 


NUMBERS. 

table  with  unity ;  as  a  nnmber,  incommeii-    dbtingniihed  inta  abundant  and  defectivt ; 
sonble  with  anity,  n  termed  irrattonal  or  a    an  instance  in  the  former  case  is  It,  whose 
surd.    See  Surd.    In  the  same  manner  a    aliquot  parts  6, 4,  S,  f ,  1,  make  16 ;  and  in 
mtiona]  whole  nvmber  is  that  whereof  anity     the  latter  case  16^  whose  aliqnot  parts  8,  4^ 
is  an  afiqoot  part ;  a  rational  broken  nam-    S,  and  l»  make  boC  15.    Plain  nnmber,  that 
ber,  that  equal  to  some  aliqnot  part  of  nnity ;    arising  lh)m  the  multiplication  of  two  num- 
and  a  rational  mixed  number,  that  consist-    bers,  as  6,  which  is  the  product  of  3  by  2 ; 
an^  of  a  whole  number  and  a  lHt>ken  one.    and  these  numbers  are  called  the  sides  of 
£▼€0  number,  that  which  may  be  divided     the  plane.    Square  number,  is  the  product 
into  two  equal  parts  without  any  fraction,     of  any  number  multiplied  by  itself;  tlius  4^ 
as  6,  lt,&c.    llie  sum,  diierence,  and  pro-    which  the  fiictum  of  2  by  2,  is  a  square 
dnct  of  any  number  of  even  numbers,  Is  al-    nnmber.    Every  square  number  added  to 
ways  an  even  number.    An  evenly  oTcn    its  root  makes  an  even  number.  Polygonal^ 
iBomber,  is  that  which  may  be  measured,  or    or  polygonous  numben,  the  sums  of  arith-> 
dtrided,  without  any  remainder,  by  anotl^er    metical  progressions  beginning  with  unity : 
even  nnmber,  as  4  by  S.    An  nncTcnly  even    these,  where  the  common  difference  is  1, 
'nninber,  when  a  number  may  be  equally    are  called  triangular  numbers  -,  where  f , 
divided  by  an  uneven  number,  as  SO  by  5.    square  nuraben ;  where  S,  pentagonal  num- 
VaeTen  nnmber,  that  which   exceeds  an    ben ;  where  4,  hexagonal  numbers ;  where 
even  nnmber,  at  least  by  nnity,  or  which    5,  hept^^onal  numbersy  &c.    See  Poltgo^ 
cannot  be  divided  into  two  equal  parts,  as    mal.     Pyramidal  nnmbeis :   the  sums  of 
5v5»dec    Hie  sum  or  difference  of  two  on-    polygonous  numbers,  collected  after  the 
even  numbers  make  an  ev^  nnmber;  but    same  manner  as  the  polygons  themselves, 
tbe  Actum  of  two  uneven  ones  make  an    and  not  gathered  out  of  arithmetical  pro- 
nneven  nnmber.    If  an  even  number  be    gressions,  are  called  first  pyramidal  nnm- 
added  to  an  uneven  one,  or  if  the  one  be     bers :  the  sums  of  the  first  pyramidals  are 
sabtiacted  from  the  other,  m  the  former    called  second  pyramidals,  &c.    If  tfaey  arise 
case  the  sum,  in  the  latter  the  difference,  is    out  of  triangular  numbers,  they  are  called 
sus  oneven  number;  but  the  fiictnm  of  an    triangular  pyramidal  numbers;   if  out  of 
even  and  uneven  number  is  even.    The    pentagons,    first   pentagonal    pyramidals. 
nam  of  any  even  nnmber  of  uneven  numbeia    ¥nm  the  manner  of  summing  up  polygonal 
Is  an  even  number;  and  the  sum  of  any  un-    numbers,  it  is  easy  to  conceive  liow  the 
even  number  of  uneven  numbers  is  an  nn-    prime  pyramidal  numbers  are  foun<|,  rts. 
even  number.     Primitive,  or  prime  num-    (• — g)«^4-3a'— (g — 5)n 
ben,  MK  those  only  divisible  by  unity,  as  5,  ]  T'  .  ^^P'**^  »" 

7p  &C.  And  prime  numbers  among  them-  ^^  prime  pynunidalst 
aelvea,  are.  those  vrinch  have  no  common  NuMBiR^dtr«cftoti,  in  chronology, some 
measure  besides  unity,  aa  12  and  19.  Perfe#  one  of  the  35  numbeis  between  the  £aster 
number,  that  whose  aliq^t  parts  added  to-  limits,  or  between  the  earliest  and  latest 
gether  oMke  the  whole  nnmber,  as  6,  t8 ;  day  on  which  it  can  fidl ;  t.  f .  between  the 
tihe  aliqnot  parts  of  6  being  3,  f,  and  1,=  ¥  ttd  of  March  and  the  25th  of  April.  Thns, 
6;  and  those  of  28  being  14,  7,  4,2,1,=  if  Easter  Sunday  &11  as  in  the  first  line  be-^ 
fS.  Impeileet  numben,  those  whose  ali«  low,  the  numb^  of  dutction  will  be  as  en 
qoot  partly  added  together,  nMke  either  the  tower  line. 
Voie  or  loi  than  the  whole.   Andtfaeseare 

Ssirdka  Apru. 

£a8t)er4ay 22,  23,  S|b  S^y  ^  tf^  28,  29,  SO,  31.      1,    2,    3,  he* 

ly    2,    3,    4,    5»    6|    7,    8,    9,  10,    11,  12,  13,  Ac 


ttd  so  OB  lOl  the  number  of  direction  and  ing  table  with  the  dominical  letter  on  the 

te  son  will  be  so  many  days  in  March  for  left  band,  and  the  golden  number  at  to|) ; 

the  Easter-day;  if  die  sum  exceed  3ly  the  then  where  tbe  colomns  meat  b  tbe  nomber 

deem  wOl  be  the  day  of  Apia.    Tofind  of  diractioo  for  tint  year. 

the audieriir  dbectiMi:  eater  die  follow* 

C  5 
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Thil*,  fur  the  prrnpnt  ypu,  ISUe,  tbe  doml- 
nmJ  letter  bring  B,  uid  tlie  f-uliitn  number 
4,  Wf  find  llie  number  of  lUrertion  t7,  to 
wbirhadilifl,uidtheanmu4arr(imtbe  Isr 
of  Man-h;  dudnct  31  for  the  nnmber  of 
tiayi  ill  Mirch,  and  the  remahider  givRi  tbe 
diy  of  A|iril  for  Eiater  Snndsy. 

NuHBBR,  goldm,  in  cbroDology.  Sc« 
Col.DEN  wtanbrr. 

Number,  in  grammar,  a  modifiration  of 
nouni,  Terb(,  &c.  to  accommodate  them  to 
tbe  vuieties  in  tlieir  objecti,  coniidered 
witli  refiird  to  nnmber.    See  GBAJiMAit. 

NuMBGRi,  in  poetiy,  antory,  music,  &c. 
■r«  certain  meunres,  proportion),  or  ca- 
denrea,  «bich  render  a  vene,  periud,  or 
(onf!,  agreeable  (o  the  ear. 

NUMERAL  M(m,  thoM  letten  of  dK 
a1pbahetwbicbiTegeiKiaUTB*edfbr6giire*, 
•il,V,X,I,C,D,M. 

NUMERATION,  or  ■olotion,  the  art  of 
expretaing  in  cbaraelen  anj  nnmber  pro* 
poaed  in  worda ;  or  fef  expresting  iji  word* 
■nj  oamber  propoied  in  characien.      See 

ARITUMETICi  NoTATIOH^ 

NUMERICAL,  or  Numebii.,  (ome- 
thing  belonging  to  nnmber*  j  aa  numerical 
algebra  i*  that  which  make*  ii»e  of  numbeii 
Inttead  of  letlen  of  the  alphabet  Alio, 
numerical  diflerence  is  tbe  difference  where- 
by one  iDdividnal  ia  diitingviihed  from  ano- 
tber.  Hence  a  thing  ii  laid  to  be  mimeri- 
cally  the  tame,  when  it  ireo  iu  the  *trictett 
aenteof  Ibeword. 

NUMIDIA,  the  Pirtado,  or  gmea- 
kn,  in  natural  hator?,  a  genu*  of  bird*  of 
tbe  order  Oallina.  Generic  character:  bill 
atroBg  and  abort,  with  a  canmcuhle  cere 
at  the  base, in  which  tbe noflriU are  lodged; 
head  homed  with  a  eompreued  coloured 
callu) ;  wattle*  banging  from  the  cheeka ; 
tail  aliort,  and  pointing  downward! ;  bod j 
apecUed.  Tliere  are  four  apedei.  N. 
meieagris,  ii  of  tbe  Mze  of  a  ret;  Urge 
fowl,  and  i*  tlie  meleagri*  of  tbe  ancienu, 
who  med  to  prii*  it  ai  a  high  detigicy.  Iti 
utile  lenitoiy  b  Africa,  Bud  parilGalwIy, 


pethapi.  Nubia.  It  li  gregarioos,  ha*iiig 
been  oflen  *een  in  tery  oom^rou*  floclij. 
It  ia  now  eilremely  common  in  this  conn- 
try.  The  female  tayi  many  pgp,  and,  ae- 
creting  her  nesi,  ■omrtimea  will  suddenly 
appear  witli  a  fiimily  of  twenty  youn^;  onea. 
It  is  a  bird  of  barsh  sound,  and  almost  per- 
petually nlleiilig  it.  Tbefli-^bofAe  young 
birds  is  ralued,  and  ita  f^ks  are  lliuugbl 
preferable  to  those  of  the  common  Iteo. 
See  Ave«,  Plate  X.  fig.  5- 

NUNEZ  (Peko)  id  bioin^pliy,  one  of 
the  ablrst  mathcmaticiana  of  hit  time,  bom 
nt  Alcaia  do  Sal,  in  Portugal.  Hi>  taught 
publicly  in  the  university  of  Coimbnt,  and 
imlnicted  tbe  Inlante  de  tais  so  well,  that 
it  is  said  be  fitted  him  for  a  professor.  Pera 
Nunez  i*  well  knami  in  tlie  liitlory  of 
science,  ■■  the  person  who  made  tbe  lirst 
imprOTemeut  in  Ifae  method  of  reading  an 
obaerred  angle,  and  the  scale  which  he  in- 
rented  for  this  purpose,  though  it  has  re- 
ceived some  improvements,  ia  still  called 
tbe  NamiL'i,  hia  Utiniied  name.  Hi*  work* 
•are  numerous. 

NUT.gaUi  are  excrescences  formed  on 
leave*  of  tbe  oak  by  the  puncture  of  an 
insect  which  depotita  an  e^  on  Ihem.  The 
beat  are  known  by  tbe  name  of  Aleppo- 
galla,  imported  very  largely  into  this  country 
for  the  use  of  dyera,  calico  prinien,  jtc. 
TbeM  are  bard  like  wood,  of  a  bliieiah 
colour,  and  of  a  disagreeable  taste.  They 
are  partly  loluble  in  water,  aod  what  re- 
mainf  is  tasteleia  and  potsnies  the  pro- 
perties of  the  fibre  of  wood.  By  expe- 
riment* Mr.  Davy  found  that  500  grain* 
of  Aleppo-gall*  formed  with  water  a  soht- 
lioQ  wlucli  yielded  by  alow  evaporation 
lib  graio*  of  matter,  irtiich  wai  compot- 

Tannin ISO 
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NUT 

NUTATION,  in  aitronomy,  a  kind  of 
ttvmuJoiis  motion  of  the  axis  of  tlie  earth, 
whereby,  in  each  aDnaal  revolution  it  is 
twice  inclined  to  the  ecliptic,  and  as  often 
retonw  to  its  former  position. 

Sir  Isaac  Newton  obsenres,  that  the  moon 
baa  the  like  motion,  only  very  small,  and 
scarcely  aensible. 

NUTMEG,  in  natoial  history,  the  kernel 
of  a  large  firuit,  not  unlike  the  peach,  the 
produce  of  a  tree  called  by  botanists  My* 
RiBTiCA,  which  see. 

The  nutmeg  is  separated  from  its  in* 
▼estient  coat,  the  mace,  before  it  is  sent 
over  to  OS  J  except  that  the  whole  fruit  is 
soraetimes  imported  in  preserve,  by  way 
of  sweetmeat,  or  as  a  curiosity.  See  Macs. 
The  nutmeg,  as  we  receive  it,  is  of  a 
roundish  or  oval  figure,  of  a  tolerably  com- 
pact and  firm  texture,  but  easily  cut  with 
a  knife,  and  falling  to  pieces  on  a  smart 
blow.     Its  snrfa<fe  is  not  smooth,  but  fur- 
rowed with  a  number  of  wrinkles,  running 
in   various  directions,  though  principally 
longitudinally.    It  is  of  a  greyish  brown 
colour  on  the  outside,  and  of  a  beautiful 
▼ariegated  hue  within,  being  nuirbled  with 
brown  and  yellow  variegations,  running  in 
perfect  irregnUrity  through  iU  wiiole  snb- 
ftance.    It  is  very  unctuons  and  fatty  to 
the  touch,  when  powdered,  and  is  of  an 
extremely  agreeable  smell,  and  of  an  aro- 
matic taste,  without  the  heat  that  attends 
that  kind  oif  flavour  in  most  of  the  other 
species, 

lliere  are  two  kinds  of  nutmeg  In  the 
^lops,  the  one  called  by  authors  the  male, 
and  the  other  the  female.  The  female  is 
the  kind  in  common  use,  and  is  of  the  shape 
of  an  olive :  the  male  is  long  and  cyltndric, 
and  has  less  of  the  fine  aromatic  flavour 
than  the  other,  so  that  it  is  much  less 
esteemed,  and  people  who  trade  largely 
in  nutmegs  will  seldom  buy  it.  Besides 
this  oblong  kind  of  nutmegs,  we  sometimes 
meet  with  others  of  perfectly  irregtiUr 
figures,  but  mere  Insns  naturae,  not  owing 
to  a  different  species  of  the  tree.  Tlie 
longer  male  nutmeg,  as  we  term  it,  is  call- 
ed by  tho  Dutch  the  wild  nutmeg.  It  is 
always  distinguisliable  Orojn  the  others,  as 
well  by  its  want  of  fragrancy,  as  by  its 
shape :  it  is  very  subject  to  be  worm-eaten, 
and  is  strictly  forbid,  by  the  Dutch,  to  be 
packed  np  among  the  other,  because  it  will 
give  occasioa  to  their  being  worm-eaten 
by  the  insects  getting  from  it  into  them, 
and  breeding  in  all  parts  of  the  parcel.  The 
largest,  heaviest,  and  most  onctuous  of  the 
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nutmegs  are  to  be' chosen,  such  as  are  the 
shape  of  an  olive,  and  of  the  most  fragrant 
smell. 

NUTRITION.    See  Physiology. 

N  YCTANTHES,  in  botany,  a  genus  of 
the  Diandria  Monogynia  class  and  order. 
Natural  order  of  Septarias.  Jasmineae,  Jus- 
sien.  Essential  character:  coroHa,  salver 
shaped,  with  tnmcated  segments ;  capsule, 
two-celled,  margined ;  seeds  splitary.  Tliere 
are  seven  species,  of  which  N.  undulata, 
wave-leaved  Nyctanthes,  is  a  shrub  about 
six  feet  in  height,  the  young  shoots  are 
hairy;  leaves  of  a  shining  grsen,  smooth,  in 
pairs  from  the  joints,  bitter,  without  any 
smell;  flowers  white;  calycine  segments 
six;  of  tlie  corolla  six,  seven  or  eight, 
narrow,  much  waved  on  the  edge ;  fruit 
superior,  resembling  a  bhick  cherry,  con- 
taining a  round  hairy  seed.  It  is  a  native 
of  tlie  East  Indies,  where  it  is  much  cul- 
tivated on  account  of  the  sweetness  of  the 
flowers,  which  are  worn  by  the  hdies  in 
their  hair.  * 

NYMPH,  among  naturalists,  that  state 
of  winged-insects  between  their  living  in 
the  fonn  of  a  worm,  and  tlieir  appearing 
in  the  winged  or  most  perfect  state. 

The  eggs  of  msects  are  first  liatched  into 
a  kind  of  worms,  or  maggots;  which  after- 
wards pass  into  the  nymph-state,  surround- 
ed with  shells  or  cases  of  their  own  skins ; 
so  that,  in  reality,  these  nymphs  are  only 
the  embryo-insects,  wrapped  up  in  this 
covering;  from  whence  they  at  last  get 
loose,  though  not  without  great  difficulty. 

NYMPH/B.    See  Anatomy. 

NYMPHiGA,  in  botany,  troltfr-ZUy,  a 
genus  of  the  Polyaudria  Alonogynia  chus 
and^rder.  Natural  order  of  Succulentae. 
Hydrocharideo,  ^lusi^u.  Essential  cha- 
racter, calyx  four,  five,  or  six  leaved ; 
corolla  many'petaUed ;  berry  many  relied, 
truncated.  Tliere  are  six  species,  of  which 
N.  alba,  white  water-lily,  lias  a  tuberous 
root,  creeping  rar  and  wide  in  tlie  mud ; 
the  whole  plant  is  larger  than  the  yellow 
water-lily ;  petioles  and  peduncles  round, 
within  full  of  pores;  flowers  large  and  very 
handsome,  petals  white,  froin  sixteen  to 
twenty  in  number;  stamens  sixty-elgbt, 
or  seventy ;  germ  roundish ;  style  none ; 
stigma  rayed;  ^cording  to  linnsens,  the 
flower  raises  itself  out  of  the  water  and 
expands  about  seven  o'clock  in  the  morn- 
ing, closing  again,  and  reposmg  upon  the 
surface  of  the  water  soon  after  fonr  in  the 
evening. 

Th^roots  have  an  utringent  bitter  taste; 
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they  «f«  used  in  Ireland,  md  to  the  Highhmds 
of  Scotland^  to  dye  a  dark  brown  or  ches- 
nnt  colour ;  this  plant  is  a  natiire  of  most 
parts  of  Eorope,  in  slow  streams,  pools  and 
ditches,  flowering  in  July  and  August 

NYSSA  in  botany,  a  genus  of  the  Poly- 
gamia  Dioecia  class*  and  order.  Natund 
order  of  Holoracese.  EUeagmi,  Jossieu, 
Essential  character :  calyx,  five  parted ;  co- 
rolla none :  mifle,  stamens  ten :  hermaphro- 
dite, stamens  five ;  pistil  one  -,  drupe  inferior. 
There  are  two  species,  riz.  N.  integiifolia, 
mountain  tiipelo ;  and  N.  denticulata,  water 
tupelo ;  the  former  of  which  grows  natnnU- 
ly  in  Pennsylvania,  rising  to  the  height  of 
thir^  or  forty  feet,  and  nearly  two  in  dta- 
meter,  sending  oiSf  many  horivMital  and 
often  depanding  bvanches;   leaves  of  n 
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dark  green  colour  on  the  upper  nrtace,. 
but  lighter  underneath;  the  flowers  are 
produced  upon  long  footstalks,  from  the 
base  of  the  young  shoots,  dividiug  irregular- 
ly into  several  parts,  each  supporting  a 
small  flower;  the  female  trees  have  fewer 
flowers,  produced  upon  much  longer  simple 
cylindrical  footstalks.  The  Virginian  vrater 
tnpelo  tree  grows  naturally  in  wet  swamps, 
or  near  large  rivers  in  Carolina  and  Florida, 
rising  with  a  strong  upright  trunk  to  Uie 
height  of  eighty  or  an  hundred  feet,  divid- 
ing into  many  branches  tovrards  the  top ; 
the  leaves  are  large,  of  an  oval  spear-shaped 
form;  the  berries  are  nearly  the  toe  and 
shape  of  small  olives,  and  are  preserved  by 
the  French  inhabitants  upon  the  Missisippi, 
where  it  abounds,  and  is  csUed  the  olive  tree. 
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Cor  0,  the  iborteenth  letter,  and 
$  fottrfli  vowel  of  oar  alphabet,  pro- 
nounced as  in  the  words  nese,  rose,  &c. 

The  sound  of  this  letter  is  often  so  soft* 
ts  to  require  it  doable,  and  that  chiefly  in 
the  middle  of  words ;  as  gwee,  r^^pro^f,  &c* 
and  in  some  words  this  oo  is  pronounced 
like  «  short,  as  in/ood,  6iood,  Ac. 

As  n  numeral,  O  is  sometimea  used  for 
eleven;  and  vrith  a  dash  over  it,  thus  O, 
for  eleven  thousiind.  t 

In  music,  the  O,  or  ntber  a  drele,  or 

double  C0>  w  ■  no*«  ^^  *"»«»  «»"*^  ^^  ^ 
a  semi-breve ;  and,  by  tlie  Italians,  circolo. 
llie  O  is  also  used  as  a  mark  of  triple  time, 
as  being  the  most  perfeA  of  all  figures. 
See  Tnipuu 

OAK.    See  Qvbrcdi. 

OAKUM,  old  ropes  untwisted,  and  pull- 
ed out  into  loose  hemp,  in  order  to  be  used 
in  canlkioc  the  scams,  tree  nails  and  bends 
of  a  ship,  for  stopping;  or  preventing  leaks. 

OAR,  in  navigation,  a  long  piece  of 
wood,  made  round  where  it  is  to  be  held  in 
the  hand,  and  fliin  and  broad  at  the  other 
end,  for  the  easier  cutting  and  resisting  the 
water,  and  consequently  moving  the  vessel, 
by  rowing. 

OAT.    See  Ayeva. 

OBELISK,  In  archiledBre,  a  truncated. 


quadrangular,  and  slender  pyramid,  raised 
as  an  omamenty  and  frequently  diarged 
either  vrith  inscriptions  or  hieroglyphics. 

OBJECT,  in  philosophy,  something,  ap- 
prehended, or  presented  to  the  mind,  by 
sensation  or  by  imagination. 

Objbct  gloss  if  a  teletcope^  er  wiemc^pe^ 
the  ghus  pfaiced  at  the  end  of  the  tube 
which  is  next  the  object. 

To  prove  the  goodness  and  regularity  of 
an  object^ lass,  on  a  paper,  describe  two 
concentric  circles,  the  one  having  its  diame- 
ter the  same  vrith  the  breadth  of  the  object- 
glass,  and  the  other  half  that  diameter ;  di- 
vide Ae  smaller  circumference  into  six 
equal  parts,  pricking  the  points  of  division 
throng  vrith  a  fine  needle;  cover  one  side 
of  the  glaas  vrith  this  paper,  and,  exposutg 
it  to  the  sun,  receive  the  rays  throng  these 
sin  holes  upon  a  plane ;  tlien  by  moving  the 
plane  nearer  to,  or  forther  from  the  ghus,  it 
vrili  be  found  whether  the  sin  rays  unite 
exactly  together  at  any  distance  from  the 
glaas ;  if  they  do,  it  is  a  proof  of  the  regida- 
rity  and  jnat  form  of  the  gtass ;  and  tlie  said 
distance  is  also  the  focnl  distance  of  the 
gbMS.  A  good  iray  of  proving  the  excel- 
lency of  an  object«laas,  is  by  pfaicing  it  in 
a  tube,  and  trying  it  with  small  eye  glasses, 
at  several  distant  objects;  for  that  object* 
glass  is  always  the  best  which  tcpresenU 
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«b|ceti  tiie  Ini^lMt  and  mott  distinety  «od  other  fin^  ntkes  oblique  angles  with  it,  viz.. 

which  bean  the  greatest  aperture,  and  the  one  acute,  and  the  other  obtose. 

<iB<»t  convcji  and  concave  eye^taafies^  with-  Oblique  planeSf  in  dialling,  are  thote 

•oat  colouring  or  faadneai.    A  circular  ob-  which  recline  from  the  zenith,  or  incluie  to* 

ject-glaM  it  said  to  be  tmly  centered  when  wards  the  horizon. 

the   centre  of  its  circomlerence  (alls  ex-  The  obliquity,  or  quantity  of  this  incUna- 

«ctty  in  the  axis  of  the  glass;  and  to  be  tion,  or  recjination,  may  be  foand  by  means. 

ill  centered  when  it  &Us  out  of  the  «xis.  To  of  a  quadrant 

prove  whether  object-glasses  be  well  cen-  Qbliqub  sotflng,  m  navigation,  is  when  a 

tered,  hold  the  glais  at  a  due  tlistanoe  from  thip  sails  npon  some  rhumb  between  the 

the   eye,  and  observe  the  two  reflected  four  cardinal  points,  making  an  oblique  an* 

a^tay  of  a  candle,  varying  the  distance  tiU  gle  with  the  meridian ;  in  which  case  she 

the  two  images  unite,  Winch  is  the  true  continually,  changes  both  hititude  and  loiK 

centre  point:  then  if  this  fidl  in  the  middle,  gitnde.    Oblique  sailing  is  of  three  kinds,' 

or  centnd  point  of  the  glass,  it  is  known  to  tiz,  plain  sailing,  Mercator's  sailing,  and 

be  tru^  centered.    As  object-glasses  are  great  circle  sailing*    See  Navication. 

•canmonly  inchided  in  ceUs  that  screvr  upon  Obliocb  MpkerCf  is  where  the  pole  is  e!e- 

the  end  of  the  tube  of  a  telescope,  it  may  vated  any  number  of  degrees  less  than  90° ; 

be  proved  whether  they  be  well  centered  by  in  vHnch  case  the  axis  of  the  world,  the 

^wing  the  tube  and  observing,  while  the  equator,  and  parallels  of  declination,  will 

cell  is  unscrewed,  vrfaether  the  cross-hairs  cut  the  horizon  obliquely. 

keep  fixed  upon  the  same  lines  of  an  object  OBLIQUITY  rft^ecKpUe.  See  Eclip- 

aeen  through  the  telescope.  tic. 

OBJECTIVE  lane,  in  perspective,  is  any  OBUQUUS,  in  anatomy,  oblique,  a  name 

!■«#>  diBwn  on  the  geometrical  plane,  whose  given  to  several  muscles,  particularly  in  the 

Tepresentation  is  sought  for  in  a  dnmi^t  or  head,  eyes',  and  abdomen.  See  ANATosnr. 

picture:  and  ihe  oioectkfe  fime  is  any  plane  OBOIARIA,  in  botany,  a  genus  of  the 

ftitnated  in  the  horizontal  plane,  the  repre-  Didynamia  Angiospermia  class  and  order, 

neotation  of  whtcb  is  required.    See  Psk<  Natural  order  of  Personatae.    Pediculares, 

^tlPECTiVB.  Jussieu.    Essential  character:  calyx  two- 

OBLATE,  ftettened,  or  shortened,  as  an  leaved ;  coroUa  four^;lefV,  bell  shaped ;  sta- 

<#blate  spheroid,  haTing  its  axis  shorter  than  mina  from  the  slits  of  the  corolla ;  capsule 

its  middle  diameter,  being  Ibnned  by  tibe  one^eIIed,twO'VaIved, many-seeded.  There 

xotation  of  an  eUipee  about  tbeshorter  axis,  is  but  one  species,  viz,  O.  vii^ginica. 

The  oblateneas  of  the  earth  refers  to  the  OBSERVATION,  in  astronomy  and  na- 

diniinntion  of  the  polar  axis  in  respect  of  ligation,  is  the  observing  vrith  an  instni- 

the  equatoriaL    The  ratio  of  these  two  ment  some  celestial  phenomenon,  as  the 

^»ia  has  been  determined  in  various  ways  ^  altitude  of  the  sun,  moon,  and  stars,  or  their 

eometimes  by  the  measures  of  different  de-  distances  from  each  other.    But  by  thi^ 

Kreea  pf  hititnde,  and  sometimes  by  the  term,  mariners  commonly  mean  only  the 

length  of  pendohups,  vibrating  seconds  m  taking  the  meridian  altitudes,  m  order  te 

4liffetent  latitudes.    See  Eaath,  Degslek,  find  the  latitude ;  and  the  finding  the  lati* 

^^  tude  fVom  such  observed  latitude,  they  call 

OBLIGATION,  m  hwr,  a  bond  cob*  *  woriting  an  observation." 

trif^JM^  a  penalty,  with  a  condition  annexed,  OBSERVATORY,  a  place  destined  for 

either  for  payment  of  money,  perfonnanoe  observing  tlieJieavenly  bodies :  it  b  a  build* 

«f  covenants,  or  the  like.    This  security  is  ing  usually  in  form  of  a  tower,  erected  on 

called  a  specialty.    See  Bokd  and  Deed.  an  eminence,  and  t^vered  with  a  terrace 

OBLIGOR,  in  bw,  he  who  enters  into  for  making  astronomical  observations.  Most 

an  €>hligation ;  as  obligee  is  the  person  to  nations  have  had  observatories,  which  have 

whom  it  is  entered  into.  been  noticed  at  large  m  La  Lande's  Astro* 

OBUQUE,    in  geometry,    something  nomy :  of  these,  the  following  may  be  men* 

vlant,  or  that  deviates  from  die  perpendi-  tinned : 

culv.    Thus  an  oblique  angle  is  either  a«  The  Greenwich  Observatory,  or  Hoyti 

^CQte,  9T  obtuse  one,  i.c  any  angle  except  Obeervatoiy  of  England.    This  was  built 

«  riglSt  one.    See  Ancle.  «Bd  endowed  m  the  year  1676,  by  order  of 

Oauous  ffsit,  in  gnunmar,  are  aH  the  King  Charles  the  Second,  at  tlie  instance  of 

ses  except  tlie  nominative.  l^ir*  Jonas   Moore,   and   Sir   Christopher 

Onuqp^Umtj  tfaaf  whicb|  falling  aoaii*  Wren;  the  foi|n^  of  these  gen^kneabeanf 
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Surreyor  Creneral  of  the  Ordnance,  the 
oflSce  of  Afttronomer  Royal  was  placed  un- 
der tiiat  department,  in  which  it  has  con- 
tinned  ever  since. 

Tbia  observatory  was  at  first  (umuhed 
with  neveral  very  accurate  instruments ;  par- 
ticularly a  noble  sextant  of  seven  feet  radios, 
with  telescopic  sights.  And  the  first  Astro- 
nomer Royal,  or  the  person  to  whom  the 
province  of  observinie  was  first  committed, 
was  Mr.  John  Flaro.«tred ;  a  man  who,  as 
Dr.  Haltey  pxpresses  it,  seemed  bom  for 
the  employment.  During;  fourteen  years 
he  watched  the  motions  of  the  planets  with 
unwearied  diligence,  especially  those  of  the 
moon,  as  was  given  him  in  charge ;  that  a 
new  theory  of  that  planet  being  found, 
ibewtng  all  her  irrei^nlarities,  the  longitude 
might  thence  be  determined.  In  the  year 
1690,  having  provided  himself  vrith  a  mural 
arch  of  near  seven  feet  radius,  made  by  his 
assistant,  Mr.  Abraham  Sharp,  and  fixed  in 
the  plane  of  the  meridian,  he  began  to  verify 
his  catalogue  of  the  fixed  stars,  which  had 
hitherto  depended  altogether  on  the  dis- 
tances measured  with  the  sextant,  after  a 
new  and  very  diflerent  manner,  viz,  by  tak- 
ing  the  meridian  altitudes,  and  tlielnoments 
Of  culmination,  or  in  other  words,  the  right 
ascension  and  declination.  And  he  was  so 
well  pleased  with  this  instrument  that  he 
discontinued  almost  entirely  the  nse  of  the 
sextant  Thus,  in  the  space  of  upwards  of 
forty  years,  tlie  Astronomer  Royal  collect- 
ed an  immense  numlier  of  good  observa- 
tions ;  which  may  be  found  in  his  *<  Historia 
Cceleatis  Britannica,  published  in  1725 ; 
the  principal  part  of  which  u  the  Britannic 
Catalogue  of  the  fixed  stars. 

Mr.  Flamsteed,  on  bis  death  in  1719,  waa 
succeeded  by  Dr.  Halley,  and  he  by  Dr. 
Bradley  in  1742,  and  this  last  by  Mr.  Bliss 
in  1762 ;  bnt  none  of  the  observations  of 
these  gentlemeD  have  yet  been  given  to  the 
publ^ei 

On  the  demise  of  Mr.  Bliss,  in  1765,  he 
was  succeeded  by  Dr.  Nevil  Maskelyne,  the 
present  Astronomer  Royal,  whose  valuable 
observations  have  been  published,  from  time 
to  time,  under  the  direction  of  the  Royal 
Society,  in  several  folio  volumes. 

The  Greenwich  Observatory  is  found, 
by  very  accurate  observationa,  to  lie  in 
5l^  28'  40"  north  latitude,  as  settled  by  Dr. 
Maskelyne,  from  many  of  his  own  observa- 
tions, as  weU  as  those  of  Dr.  Bradley. 

The  Paris  Observatory  was  built  by 
Looii  the  Fourteenth,  in  the  Fkuxboaif  St 


Jaqnes ;  being  begun  in  1664,  and  finished 
in  1672.  It  is  a  singuhur  but  magnificent 
builduig,  of  eighty  feet  in  height,  with  a 
terrace  at  top ;  and  here  M.  de  la  Hiae,  M. 
Cassmi,  &c.  the  King's  Astronomers,  have 
made  their  observations.  Its  latitude  is 
48^  50^  14"  north,  and  its  longitude  9  20' 
east  of  Greenwich  Observatory. 

In  the  Observatory  of  Paris  is  a  cave,  or 
pit,  170  feet  deep,  with  subterraneous  pas- 
sages, for  experiments  that  are  to  be  made 
out  of  the  reach  of  the  sun,  especially  such 
as  relate  to  congehitions,  refrigerations,  See* . 
In  this  cave  there  is  an  old  thermometer  of 
M.  de  la  Hire,  which  stands  at  all  times  at 
the  same  height ;  thereby  shewing  that  the 
temperature  of  the  place  remains  alwaya 
the  same.  From  the  top  of  the  platform  to 
the  bottom  of  the  cave  is  a  perpendicular 
well  or  pit,  used  formerly  for  experiments 
ou  the  fall  of  bodies ;  being  also  a  kind  of 
long  telescopies!  tube,  through  which  tfau 
stars  are  seen  at  mid-day. 

Tycbo  Brahe's  Observatory  was  in  the 
little  island  Ween,  or  tlie  Scarlet  Ishmd, 
between  the  coasts  of  Schonen  and  Zeahmd, 
in  the  Baltic  Sea.  This  observatory  waa 
not  well  situated  for  some  kinds  of  observa- 
tions, particularly  the  risings  and  settings ; 
as  it  lay  too  low,  and  «^  hmd-locked  on  all 
the  points  of  the  compass  except  three ; 
and  the  land  horizon  being  very  rugged  and 
uneven. 

Pekin  Observatory.  Father  Le  Compte 
describes  a  very  magnificient  observatory, 
erected  and  fumbhed  by  the  late  Emperor 
of  Chma,  in  his  capital,  at  the  mtercession 
of  some  Jesuit  missionaries,  chiefly  Father 
Verhest,  whom  be  appointed  hb  chief  ob- 
server. The  instruments  here  are  exceed- 
ingly 1^6 ;  hot  the  divisions  are  less  accu- 
rate, and,  in  some  respects,  the  contrivance 
is  less  commodious  than  in  those  of  the 
Europeans.  The  chief  are,  an  armillary 
zodiacal  sphere  of  six  Paris  feet  duuneter, 
an  azimuthal  horizon  six  feet  diameter,  a 
large  quadrant  six  feet  radius,  a  sextant 
eight  feet  ladius,  and  a  celestial  globe  six 
diameter. 

Bramin'k  Observatory  at  Benares,  fai  the 
East  Indies,  which  is  still  one  of  the  princi- 
pal  semmaries  of  the  Bramins,  or  priests  of 
the  orighuU  Oentoos  of  Hindostan.  This 
observatory  at  Benares  it  is  said  was  built 
about  200  yeati  since,  by  order  of  the  Em- 
peror Ackbar :  for  as  this  wise  prince  en- 
deavoured to  improve  the  arts,  so  he  wished 
also  to  recover  the  sciences  of  Hhidostan, 
and  therefore  ordered  that  three  such  placei 
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•iMNiid  be  erected ;  one  at  Delhi,  another  at  time.    Thii  ihoald  ihow  time  in  honn,  int- 

Agn^  and  the  third  at  Benares.  nates,  and  seconds;  the  observer,  by  hear- 

Wanting  tlie  use  of  optical  glasses,  to  ing  the  beats  of  the  pendnlnm,  may  count 

very  distant,  or  very  small  objecti,  them  by  his  ear,  while  his  eye  is  em* 


^lese  people  dhrected  tlieir  attention  to  the  ployed  on  the  motion  of  the  celestial  ob- 
iBcreastng  the  size  of  their  instniroents,  for  ject  he  is  observing.  Just  beibre  the  ob* 
obtaining  the  greater  accuracy  and  nnmber  ject  arrives  at  the  position  described,  the 
of  the  divisions  and  subdivisions  in  their  in*  observer  should  look  on  the  clock  and  re* 
stniments.  Accordingly,  the  observatory  mark  the  time,  suppose  it  9  hours,  15  ml* 
contains  several  hage  instruments  of  stone,  nutes,  25  seconds;  then  saying,  35,  96, 
very  nicely  erected  and  divided,  consisting  27,  28,  &c.  responsive  to  the  beat  of  the 
of  circles,  columns,  gnomons,  dials,  qni|-  pendulum,  till  he  sees  through  the  tnstru* 
drmnta,  &c  some  of  them  of  20  feet  radius,  ment  the  object  arrived  at  the  position 
the  circle  divided  first  into  360  equal  parts,  expected ;  which  suppose  to  happen  when 
and  sometimes  each  of  these  into  20  other  he  sa^^  thirty-eight,  he  then  writes  down 
equal  parts,  each  answering  to  3',  and  of  9^  15'  38"  for  the  time  of  observation, 
nboat  two*tenths  of  an  inch  in  extent.  And  annexing  the  particular  day.  If  two  per- 
althongh  these  wonderful  instmments  have  sons  are  concerned  m  making  the  ob* 
been  bailt  upwards  of  200  years,  the  gra*  servation,  one  may  read  the  time  audibly 
dilations  and  divisions  on  the  several  arcs  while  the  other  observes  through  the  instm* 
appear  as  well  cut,  and  as  accurately  divid-  ment,  the  observer  repeatmg  the  last  se- 
ed, as  if  they  had  been  the  performance  of  oond  read  vrhen  the  desired  position  hap- 
a  modem  artist.    The  execution,  in  the  peas. 

comtmction  of  these  iiytruments,  exiiibits  II.  An  AcknmaHe  Rtfraetiing  Tdeteepef 

an  extraordinary  mathematical  exactness  in  or  a  reflecting  one  of  two  feet  at  least  in 

the  fixing,  bearing,  fitting  of  tlie  several  length,  for  observuigparticnbr  phenomena, 

parts,  in  the  necessary  and  sidficient  sup-  See  Tblisgope. 

ports  to  the  very  large  stones  that  compose  III.  A  Micnmeker  for  measarid^;  small 

tiiem,  and  in   the  joining  and  fastening  angular  distances.    See  MicrombtAr. 

them  into  eadi  other  by  means  of  lead  and  IV.  A  Q%adranit,  for  a  description  of 

iron.  which,  and  its  several  uses,  we  refer  to  the 

We  have  referred  to  tins  article  from  the  article  &c;adrant.     We  may,  however. 

Equatorial,  for  some  account  of  practical  observe,  that  besides  Hadley's  quadrant, 

astronomy,  and  the  instruments  used  in  this  which  is  described  there,  we  have  die  mural 

branch  of  science.  quadrant,  iriiich  is  reckoned  one  of  the  most 

By  practical  astronomy  is  implied  the  useful  and  vahiable  of  all  the  astronomical 

knowledge  of  observing  the  celestial  bo*  instrumenti,  and  is  generally  fixed  to  the 

dies  with  respect  to  their  position  and  tune  side  of  a  stone  or  brick  wall,  and  tlie  plane 

of  the  year,  and  of  deducing  from  those  of  it  is  erected  exactly  in  the  phme  of  thq 

obeervations  certain  conclusions  useful  la  meridian.    There  is  also  a  portable  astro- 

calcnlatmg  the  time  when  any  proposed  nomical  quadrant,  which  is  in  high  estima* 

position  of  these  bodies  shall  happen.    For  tion,  on  account  of  its  being  capable  of 

tbis  purpose,  it  is  necessary  to  have  a  room  bensg  carried  to  any  part  of  the  world,  and 

or  place  conveniently  situated,  suitably  con*  put  up  for  the  purposes  of  observation  by 

trivcd,  and  furnished  vrith  proper  astro*  almost  any  common  workman, 

nomical  instraments.    It  should  have  an  V.   Avtrtmowdeid   or   Equatorial  SeetoTm 

iminterTOpted  view  from  the  senith  down  This  is  an  instrument  for  finding  the  diA 

to,  or  even  below,  the  horizon,  at  least  ference  in  right  ascension  and  declination 

towards  the  cardinal  points;  and  for  this  between    two    objects,   the    distance   of 

imrpose,  that  part  of  the  roof  whieh  lies  which  is  too  great  to  be  observed  by  the 

in  the  direction  of  the  meridian,  in  parti-  micrometer.    Let  A  B  (Plate  Observatory, 

color,  should  have  moveable  covers,  which  fig.  1.)  represent  an  arch  of  a  circle  con* 

may  easily  be  moved,  by  which  means  an  taintng  ten  or  twelve  degrees  well  divided, 

instrument  may  be  directed  to  any  point  of  having  a  strong  plate,  C  D,  for  its  radios, 

the  heavens  between  the  horiaon  and  the  fixed  to  the  middle  of  the  arch  at  D.    liet 

xentth,  as  well  to  the  northward  as  south*  this  radius  be  applied  to  the  side  of  an  axis, 

vrard.    Thb  place,  called  an  observatory,  H  F  I,  and  be  moveable  about  a  jomt 

should  contain  the  following  instruments :  fixed  to  it  at  F,  so  that  the  plane  of  the 

I.  A  Pmimkum  Clock^  for  showing  equal  sector  may  be  always  parallel  to  the  axis. 
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H  I,  whid)  bebg  parallel  to  tlie  axia  of  the 
oartliy  the  plane  of  the  sector  will  alwq^ 
be  pmllel  to  the  plane  of  tome  hour  cir* 
cJe.  Let  a  telescope,  C  £>  be  moveable 
about  the  centre,  C,  of  the  arch,  A  B,  from 
one  end  of  it  to  the  other,  by  turning  a 
scraw  at  G,  and  let  the  line  of  sight  be 
paiallel  to  the  plane  of  the  sector.  Now, 
by  turning  the  whole  instrument  about  the 
aiis,  H  I,  till  the  phue  of  it  be  successively 
directed,  first  to  one  of  the  stars,  and  then 
to  another,  it  is  easy  to  move  the  sector 
about  the  joint,  F,  into  such  a  position, 
that  the  aich,  AB,  when  fixed,  shall  take 
in  both  the  stars  in  their  passage,  by  the 
plane  of  it,  provided  the  difference  of  their 
declinations  does  not  exceed  the  arch,  A  B. 
Then,  having  fixed  the  pfame  of  the  sector 
a  little  to  the  westward  of  both  the  stars, 
Bove  the  telescope,  C  E,  by  the  screw,  6, 
and  observe  by  a  clock  the  time  of  each 
transit  over  the  cross  hairs,  and  also  the 
degrees  and  minutes  upon  the  arch,  A  B, 
cut  by  the  index  at  each  transit;  then  in 
the  difference  of  the  arches,  the  difference 
of  the  declinations,  and  by  the  difference 
of  the  times,  we  have  the  difiSerence  of  the 
right  ascensions  of  the  stars.  The  dimen- 
sions of  this  instrument  are  these;  the 
length  of  the  telescope,  or  the  radius  of  the 
aector,  is  two  feet  and  a  half:  the  breadth 
Of  tiie  radius,  near  the  end,  C,  is  an  inch 
and  a  h»lf^  and  at  the  end,  I),  two  inches : 
the  breadth  of  the  hnib,  AB,  is  one  inch 
and  a  half,  and  its  length  six  inches,  con- 
taining tea  degrees,  divided  into  quar- 
ters, and  numbered  from  either  end  to  the 
other. 

The  telescope  carries  a  nonius,  or  subdi* 
aiding  plate,  whose  length  being  cqnal  to 
aixteen  quarters  of  a  degree,  is  divided 
faito  fifteen  equal  parts,  which,  in  effect, 
divides  the  Umb  into  minutes^  and,  by  esti- 
nation,  into  smaller  parts.  The  length  of 
the  souare  axis,  H 1 F,  is  eighteen  inches, 
and  <ff  the  part,  H  I,  twelve  mches;  and 
Its  thickness  is  about  a  quarter  of  an  inch* 
The  diameten  of  the  circles  are  each  Ave 
inches;  the  thickness  of  the  plates,  and 
the  other  measures,  may  be  taken  at  the 
directioB  of  a  worlunan.  This  instrument 
nay  be  rectified  fi>r  making  observations  hi 
this  manner:'  By  phusing  the  intersection  of 
the  erosB  hairs  at  the  same  distance  fi'om 
the  phme  of  the  sector  as  the  centre  of  the 
object-glass;  the  plane  described  by  the 
lint  of  sight,  during  the  circuhtf  motion  of 
the  telescope  upon  the  limb,  will  be  suffi- 
fiently  tniCi  nr  free  from  coaicil  corvity^ 


which  may  be  examined  by  suspending  u% 
long  plumbUne  at  a  convenient  distance 
from  the  instrument,  and  by  fixing  the 
plane  ef  the  sector  in  a  vertical  position ; 
and  then  by  observing,  while  the  telescope 
is  moved  by  the  screw  along  the  limb,.wh«« 
ther  the  cross  hauv  appear  to  move  along 
the  plumb-line.  The  axis  ^f^3  Qi^  ^  ^^ 
vated  nearly  parallel  to  the  axis  of  tlie  earth, 
by  means  of  a  small  common  quadrant^ 
and  its  error  may  be  correct<;d  by  making 
the  line  of  sight  follow  the  circular  motion 
of  any  of  the  circumpolar  stan,  while  the 
mbolt  instrument  is  moved  about  its  axis, 
&  /  0,  the  telescope  being  fixed  to  the 
limb;  fi>r  this  purpose  let  the  telescope, 
Icia,  be  directed  to  the  star*«,  when  it 
passes  over  the  highest  point  of  its  diurnal 
circle,  and  let  the  division,  cut  by  the  no*, 
nius,  be  noted;  then,  after  twelve  hours, 
when  the  star  comes  to  the  lowest  point  of 
its  circle,  having  turned  the  instrument 
half  round  its  axis,  to  bring  the  telescope 
into  the  position,  ^n;  if  the  cross  haiia 
cover  the  same  star  supposed  at  6,  tlie  ele* 
vation  of  the  axis,  A/o,  is  exactly  right; 
but  if  it  be  necessary  to  move  the  tele- 
scope into  the  position,  v  /  c,  in  order  to 
point  to  this  stsr  at  c,  the  arch,  m  a,  which 
measures  the  angle  m  /  a,  or  6/  c,  vrill 
be  known;  and  then  the  axis,  A/o,  most 
be  depressed  half  the  quantity  of  this 
given  angle  if  the  star  passed  below  6,  olr 
must  be  raised  so  much  higher  if  above  it ; 
and  then  the  trial  must  be  repeated  till 
the  true  elevation  of  the  axis  be  obtained. 
By  making  the  like  observations  upon  the 
same  star  on  each  side  the  pole  in  the  six 
o'clock  hour  circle,  the  error  of  the  axis, 
tovnrd  the  east  or  west,  may  also  be  found 
and  corrected,  till  the  cross  hairs  follow  the 
atar  quite  roimd  the  pole;  for  supposing 
aopicj  io  be  an  arch  of  the  meridian, 
make  the  angle,  a  /  p,  equal  to  half  th^ 
angle,  afc^  and  the  line,/p,  will  point  to 
the  pole ;  and  if  the  angle,  o  /  p,  which  is 
the  error  of  tlie  axis,  will  be  equal  to  half 
the  angle,  6  /*  c^  or  in  /  a,  found  by  the 
observation ;  because  the  difference  of  the 
two  angles,  a/ A,  a/c,  is  double  the  dif- 
ference of  their  halves,  <t  /  Oy  and  afp. 
Unless  the  star  be  very  near  the  pole, 
allowance  must  be  made  for  refi^actions. 

See  QUADAANT. 

VI.  TVonsii  and  E^wU  AlHtude  Instru* 
mewti.  The  transit  instrument  is  used  for 
observing  objects  as  tliey  pass  over  the 
meridian.  It  consists  of  a  telescope  fixed 
at  right  angles  to  a  hoiizMital  axis  5  which 
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aiii  mmt  be  so  snpportedy  that  vtiat  is 
called  the  fine  of  coUimmtion,  or  line  of 
■igfat  of  the  telescope^  may  move  in  the 
planed  of  the  maridian.  This  instrument  is 
Blade  of  YariooB  sises,  and  of  large  dimen* 
aions  in  onr  great  obseryatories ;  but  the 
following  is  one  of  a  size  sniliciently  large 
and  accurate  for  all  the  useful  purposes. 
The  azisy  A  B  (fig.  2\  to  nrhich  the  middle 
€f  the  telescope  is  fixed,  is  about  two  feet 
and  a  half  long,  taparing  gradually  toward 
its  ends,  which  terminate  in  cyliaders  well 
tamed  and  smoothed.  The  telescope,  C  D, 
^vhicfa  is  about  four  feet,  and  an  inch  and 
a  half  diameter,  is  connected  with  the  axis 
by  means  of  a  strong  cube  or  die,  G,  anft 
in  which  the  two  cones,  M  Q,  forming  the 
axis,  are  fixed.  This  cube,  G,  serve/ as 
the  principal  part  of  the  whole  machine. 
It  not  only  keeps  together  the  two  cones, 
bat  holds  the  two  sockets,  K  H,  of  fifteen 
inches  length,  for  the  two  telescopic  tubes. 
Each  of  these  sockets  has  a  square  base, 
and  is  fixed  to  the  cobe  by  four  screws. 
lliese  sockets  are  cut  down  in  the  sides 
abont  eight  inches,  to  admit  more  easily 
the  tobe  of  the  telescope ;  bat  when  the 
tabe  is  inserted,  it  is  kept  in  firm  by  screw- 
ing ap  the  tightening  screws  at  the  end  of 
the  sockets  at  K  and  H.  These  two  sock- 
ets are  very  useful  in  keeping  the  telescope 
in  its  greatest  possible  degree  of  steadiness. 
They  also  afibrd  a  better  opportunity  of 
|^f«««»h^  the  telescope,  and  rectifying  its 
vertical  thread,  than  by  any  other  means. 
In  order  to  direct  tlie  telescope  to  the 
given  heii^t  that  a  star  would  be  observed 
at,  there  is  fixed  a  semicircle,  A  N,  on  one 
of  the  supporters,  of  about  eight  inches 
and  a  half  diameter,  and  divided  into  de- 
grees. Tbe  index  is  fixed  on  the  axis,  at 
the  end  of  which  is  a  vernier,  which  snb- 
divides  the  degrees  into  twelve  parts  of 
five  minutes.  This  index  Is  moveable  on 
tlM  axis,  and  may  be  closely  applied  to  the 
divisions  by  means  of  a  tightenmg  screw. 
Two  upright  posts  of  wood  or  stone,  Y  Y, 
firmly  fixed  at  a  proper  distance,  are  to 
SBStain  the  sopporters  of  this  instrument. 
These  supporters  are  two  thick  brass  pbtes, 
R  R,  having  well  smoothed  angular  notches, 
la  their  upper  ends,*to  receive  the  cylindri- 
cal anns  of  the  axis.  Each  of  these  notched 
plates  is  contrived  to  be  moveable .  by  a 
screw,  which  slides  them  upon  the  surfaces 
of  two  other  plates  iramoveably  fixed  upon 
the  two  upright  pillars ;  one  plate  moving 
in  a  horizontal,  and  the  other  in  a  vertical 
directioo  -,  Wp  which  is  more  simple,  these 


two  modes  are  sometimes  applied  only  on' 
one  side,  as  at  V  and  P,  the  horizontal 
motion  by  tile  screw  P,  and  the  vertical 
by  the  screw  V.  Tbese  two  motions  serve 
to  adjust  the  telescope  to  the  plane  of  the 
horizon  and  meridian :  to  the  plane  of  the 
horizon  by  the  spirit-level,  E  F  (tig.  4)  hun^ 
by  D  C  on  the  axis  M  Q,  in  a  parallel  direc- 
tion, and  to  the  plane  of  the  meridian  in 
the  following  manner:  Observe  by  the 
clock  when  a  circumpolar  star  seen  throni^ 
this  mstrument  transits  both  above  and  be- 
low the  pole  i  and  if  the  times  of  desciib* 
ing  the  eastern  and  western  parts  of  its 
circuit  are  equal,  the  telescope  is  then  in 
the  plane  of  tlte  meridian :  otherwise  tiie 
screw,  P,  must  be  gently  tnmed,  that  it 
may  move  the  telescope  so  much  that  the 
time  of  the  star's  revolution  be  bisected  by 
both  the  iq^iper  and  tower  transits,  takuig 
care  at  the  same  time  that  the  axis  remains 
perfectly  horizontal.  Wlien  the  telescope 
is  thus  adjusted,  a  mark  must  be  set  at  a 
considerable  distance  (the  greater  the  bet- 
ter) in  the  horizontal  direction  of  the  inter- 
section of  the  cross  wires,  and  in  a  pla<^ 
where  it  can  be  illuminated  in  the  night* 
time  by  a  lanthom  hanging  near  it ;  which 
mark  being  on  a  fixed  object,  vrill  serve  at 
all  times  afterwards  to  examine  the  posi- 
tion of  the  telescope  by  the  axis  of  the 
Institmient  being  fint  a^usted  by  means  of 
the  level. 

To  a^uit  the  Ctcek  hy  the  Sine$  Trwini 
over  the  Meridian,  Note  the  times  by  tlie 
dock  vriien  the  preceding  and  following 
edges  of  the  Sun's  limb  touch  the  cross 
wires.  The  difierence  between  the  middle 
time  and  twelve  hours,  shows  how  much  the 
mean  tune,  or  tune  by  the  clock,  is  fittter  or 
slower  than  the  apparent  or  solar  time  Ibr 
that  day;  to  which  the  equation  of  tinia 
bemg  applied,  will  show  the  time  of  mean 
noon  for  that  day,  by  which  the  clock  may 
be  adjusted. 

The  Equal  Altitude  Itutrumenif  is  an  in- 
strument that  is  used  to  observe  a  celestial 
object  when  it  has  the  same  altitude  on 
both  the  east  and  west  sides  of  the  meri- 
dian, or  in  the  morning  and  afternoon.  It 
principally  consists  of  a  telescope  about 
thirty  inches  long,  fixed  V>  a  sextantal  or 
semicircular  divided  arch,  the  centre  of 
which  is  fixed  to  a  long  vertical  axis. 

The  Eqwiiorial  or  Portable  Ohecrratoryf 
an  instrument  designed  to  answer  a  number 
of  usefiil  purposes  in  practical  astronomy, 
independent  of  any  particular  observatory. 
It  may  be  made  use  of  in  any  steady  room 
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V  plice,  and  performs  most  of  the  nsefbl  more  of  iU  entire  revolndoni ;  then  the 
problems  in  the  science.  The  following  is  m  centre  of  the  cross  hairs  will  appear  to  be 
description  of  one  lately  invented  by  Mr.  raised  on  a  circle  of  altitude  to  the  addi- 
Ramsden,  from  whom  it  has  received  the  tional  height  which  the  error  of  refraction 
name  of  the  Universal  Equatorial.    The  will  occasion  at  tliat  altitude.    This  instm- 
principal  parts  of  this  instrument  (Hg.  3.)  ment  stands  en  three  feet,  L,  distant  from 
are,  1.  The  azimuth  or  horizontal  circle,  A,  each  other  14.4  inches  ;  and,  wiien  all  the 
which  represents  the  horizon  of  the  place,  parrs  are   horizontal,  is  about    29  inches 
and  moves  on  an  axis,  B,  called  the  vertical  high :  the  weight  of  the  equatorial  and  ap- 
axis.    2.  The  equatorial  or  hour  circle,  C,  paratus  is  only  5926.  avoirdopoise,  which  are 
representing  the  equator,  placed  at  right  contained  in  a  mahogany  rase, 
angles  to  the  polar  axis,  D,  or  the  axis  of  the  The  principal  adjtistmcnt  in  tliis  instm- 
earth,  upon  which  it  moves.    3.  The  semi-  ment  Is  that  of  making;  the  line  of  coMi- 
circle  of  declination,  £,  on  which  the  te-  mation  to  describe  a  portion  of  an  honr- 
lescope  is  placed,  and  moving  on  tlie  axis  of  circle  in  the  heavens ;  in  order  to  which, 
declination,  or  the  axis  of  motion  of  the  line  the  azimuth  circle  must  be  truly  level,  the 
of  coUimation,  F.    4.  This  telescope,  which  line  of  collimation,  or  some  corres^pooding 
is  an  achromatic  refractor  witli  a  triple  ob-  Hno^  represented  by  the  small  brass  rod  M, 
'  ject  glass,  whose  focal  distance  is  17  inches,  parallel  to  it,  must  be  perpendicular  to  the 
and  aperture  2.45  inches,  and  furnished  axis  of  its  own  proper  motion  ;  and  tliis  last 
with  six  different  eye-tubes;  so  that  its  mag-  axis  must  be  perpendicular  to  tiie  polar 
nifying  powers  extend  from  44  to  168.  The  axis  ;  on  the  brass  rod,  M,  there  is  occa- 
telescope  in  tliis  equatorial  may  be  brought  sionaJly  placed  a  hanging-level,  N,  the  use  of 
parallel  to  the  polar  axis,  as  in  the  figure,  so  which  will  appear  in  tlie  following  adjust- 
as  to  point  to  the  pole  star  in  any  part  of  its  nients :  the  azimuth  circle  may  be  made  level 
dinmal  revolution  ;  and  thus  it  has  been  ob-  by  turning  the  instrument  till  one  of  the  le« 
aerved  near  noon,  when  the  snn  has  shone  vels  is  parallel  to  an  imaginary  line  joining 
very  bright.    5.  The  apparatus  for  correct-  two  of  the  feet  screws ;  then  adjust  that 
ing  tlie  error  in  altitude  occasioned  by  re-  level  with  these  two  feet  sqrews ;  turn  the 
fraction,  which  is  applied  to  the  eyeend  of  circle  half  ronud,  t.  e.  180^ ;   and  if  the 
the  telescope,  and  consists  of  a  slide,  G,  bobble  be  not  then  right,  correct  half  the 
movingia  a  groove  or  dove-tail,  and  carry  ing  error  by  the  screw  belonging  to  the  level, 
the  several  eye- tubes  of  the  telescope,  on  and  the  half  error  by  the  two  foot  screws  ; 
which  slide  there  is  an  mdex  corresponding  repeat  this  till  the  bubble  comes  right ; 
to  five  small  divisions  engraved  on  the  dove-  then  turn  the  circle  90^  from  the  two  for- 
tail ;  a  very  small  circle,  called  tlie  refrac-  mer  positions,  and  set  the  bubble  right,  if  it 
tion  circle  H,  ^moveable  by  a  finger  screw  be  wrong,  by  the  foot  screw  at  the  end  of 
at  the  extremity  of  the  e]|p-end  of  the  te-  the  level;  when  this  is  done,  adjust  tlie  other 
lescope;  which  circle  is  divided  into  half  level  by  its  own  screw,  and  the  azimnth 
minutes,  one  entire  revolution  of  it  being  circle  will  be  truly  leveL     The  hanging 
eqoal  to  S(  18",  and  by  its  motion  raises  the  level  must  then  be  fixed  te  the  brass  rod 
centre  of  the  cross  hairs  on  a  circle  of  alti-  by  two  hooks  of  equal  length,  and  made 
tnde ;  and  likewise  a  quadrant,  I,  of  1^  inch  truly  parallel  to  it ;  for  this  pnrpose  make 
radios,  with  divisions  on  each  side,  one  ex-  tlie  polar  axis  perpendicular  or  nearly  perw 
pressmg  the  degree  of  altitude  of  the  object  pendicular  to  tlie  horizon ;  then  adjust  the 
iriewed,  and  the  other  expressing  the  mi-  level  by  the  pinion  of  the  declination  semi- 
nntes  and  seconds  of  error  occasioned  by  circle;  reverse  the  level,  and  if  it  be  wrong, 
refraction,  corresponding  to  that  degree  of  correct  half  the  error  by  a  small  steel  screw 
altitude ;  to  this  qnadrant  is  joined  a  small  that  lies  under  one  end  of  the  level,  and  the 
round  level,  K,  which  is  adjusted  partly  by  otlier  half  error  by  the  pinion  of  tlie  declina- 
the  pinion  tliat  tnms  the  whole  of  thb  appa-  tion  semi-circle ;  repeat  this  till  the  bubble 
ratus,  and   partly  by   the  index  of  the  be  right  in  both  positions.    In  order  to 
qnadrant ;  for  wliich  purpose  the  refraction  make  the  brass  rod  on  which  the  level  is 
circle  is  set  to  the  same  mmute,  dfc.  which  suspended  at  right  angles  to  the  axis  of  mo- 
the  index  points  to  on  the  limb  of  the  quad-  tion  of  the  telescope  or  line  of  collimation, 
rant ;  and  if  the  minute,  &c.  given  by  the  make  the  polar  axis  horizontal,  or  nearly 
qnadrant  exceed  the  3'  18"  contained  in  one  so  ;  set  the  declination  semicircle  to  (P^ 
entbe  revolution  of  the  refraction  drcle,  turn  the  hour  circle  till  the  bubble  comea 
this  must  be  set  to  the  excess  above  one  or  right ;  tiien  turn  the  declination  circle  te 
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90* ;  adjust  the  bobble  by  ratsing  or  de- 
pnaaa^  the  polar  axis  (first  by  hand  till  it 
be  nearly  right,  aHerwards  tighten  with  an 
ivory  key  the  socket  'which  runs  on  the 
arch  with  the  polar  axis,  and  then  apply  the 
same  ivory  key  to  tlie  adjnsting  screw  at 
the  end  of  the  said  arch  till  the  bubble 
come  quite  riglit);  then  turn  the  declination 
orcle  ta  the  opposite  90o ;  if  the  level  be 
not  then  right,  correct  half  the  error  by  the 
aforesaid  adjusting  screw  at  the  end  of  the 
ar^h,  and  tlie  other  half  error  by  the  two 
screws  which  raise  or  depress  the  end  of  tlie 
brass  rod.  The  polar  axis  remaining  nearly 
borizontal  as  before,  and  the  declination 
aemi-circle  at  O^,  adjust  the  bubble  by  the 
hour-drcle ;  then  turn  the  declination  semi- 
circle to  90^,  and  adjust  the  bubble  by 
raisuig  or  depressing  the  polar  axis ;  then 
turn  tlie  hour-circle  twelve  hours ;  and  if 
the  bubble  be  wrong,  correct  half  the  error 
by  tlie  polar  axis,  and  the  other  half  error 
by  tlie  two  pair  of  capstan  screws  at  the 
leet  of  the  two  supports  on  one  side  of  the 
axis  of  motion  of  the  telescope  ;  and  thus 
this  aps  will  be  at  right  angles  to  the  polar 
axis.  The  next  adjustment  is  to  make  the 
centre  of  cross  hairs  remain  on  the  same  ob- 
ject, while  you  tarn  the  eye-tube  quite 
round  by  the  pinion  of  the  refraction  appa* 
ratus  :  for  this  adjustment,  set  the  index  on 
the  slide  to  the  first  division  on  the  dofe- 
tail ;  and  set  the  division  marked  18''  on  the 
refinction  circle  to  its  index;  then  look 
through  the  telescope,  and  with  the  pinion 
turn  Uie  eye-tube  quite  round ;  and  if  tha 
centre  of  the  hairs  does  not  remain  on  the 
aame  spot  during  that  revolution,  it  must  be 
corrected  by  the  four  small  screws,  two  and 
two  at  a  time  (which  you  will  find  upon  un« 
screwing  the  nearest  end  of  the  eye-tube 
that  contains  the  first  eye-gtass) ;  repeat 
this  correction  till  the  centre  of  the  hairs 
remam  on  the  spot  yon  are  looking  at 
during  an  entire  rcTolntion. 

In  order  to  make  the  line  of  collimation 
parallel  to  the  brass  rod  on  which  the  level 
lMuigs,set  the  polar  axis  horizontal,  and  the 
declination  drde  to  90",  adjust  the  level  by 
tiie  polar  axis;  look  through  the  telescope 
on  some  distant  horizontal  object,  covered 
by  the  centre  of  the  cross  hairs;  then  invert 
die  telescope,  which  is  done  by  turning  the 
hour-circle  half  round  ;  and  if  the  centre  of 
the  cross  hairs  does  not  cover  the  same  ob- 
ject as  before,  correct  half  the  error  by  the 
vppermost  and  lowermost  of  the  four  small 
acrews  at  the  eye-end  of  the  large  tube  of 
the  telescope;  thia  corrcctioB  vnll  give  a  se- 


cond object  now  covered  by  the  centre  of 
the  hairs,  Vhich  must  be  adopted  instead  of 
the  first  object :  then  invert  the  telescope 
as  before ;  and  if  the  second  object  be  not 
covered  by  tlie  centre  of  the  hairs,  correct 
half  the  error  by  the  same  two  screws  whicdi 
were  used  before  :  this  correction  will  give 
a  third  object,  now  <k>vered  by  the  centre 
of  the  burs,  which  ainst  be  adopted  instead 
of  the  second  object ;  repeat  this  operation 
till  no  error  remains ;  then  set  tha  hoar* 
circle  exactly  to  twelve  hoars  (tlie  declma- 
lion  curcle  remaining  at  90^  as  before) ;  and 
if  the  centre  of  the  cross  hairs  does  net 
cover  the  last  object  fixed  on,  set  it  to  that 
object  by  the  two  remaining  small  screws 
at  tlie  eye-end  of  the  brge  tube,  and  then 
the  line  of  collimation  will  be  paraile)  to  the 
brass  rod.  For  rectifying  the  nomas  of 
the  declination  and  equatorial  circles,  lower 
the  telescope  as  many  degrees,  minntcs,  and 
seconds,  below  0^  or  £  on  the  declinatiou 
semi-circle  as  are  equal  to  the  complement 
of  tlie  latitude  ;  then  elevate  the  polar  axis 
till  the  bubble  be  horizontal,  and  thus  the 
eqnatorial  circle  will  be  elevated  to  the  co- 
latitude  of  the  place  ;  set  this  circle  to  six 
hours ;  adjust  the  level  by  the  pinion  of  the 
declination  circle  ;  then  turn  the  equatorial 
circle  exactly  twelve  hours  from  the  last 
position ;  and  if  the  level  be  not  right,  coiw 
rect  one-half  of  the  error  by  the  equatorial 
circle,  and  the  other  half  by  the  declination 
circle ;  then  turn  the  equatorial  circle  back 
again  exactly  twelve  hours  from  the  last 
position  s  and  if  the  level  be  still  wrongs 
repeat  tlia  correction  as  before  till  it  be 
right,  when  tu^j^d  to  either  position ;  that 
being  done,  set  the  noninf  of  the  equate- 
rial  circle  exactly  to  six  hours,  and  the  no- 
nius of  the  declination  circle  exactly  to  0°. 
The  principal  uses  of  this  equatorial  are, 
1.  To  find  your  meridian  by  one  observation 
only ;  for  this  purpose,  elevate  the  eqnato- 
rial circle  to  the  co-hititnde  of  the  place, 
and  set  the  declination  semi-circle  to  tfav 
sun's  declination  for  the  day  and  hour  of 
the  day  required  ;  then  move  the  azimuth 
and  hour  circles  both  at  the  same  time^  ei- 
ther in  the  same  or  contrary  direction,  til! 
yon  bring  the  centre  of  the  cross  hairs  in 
the  telescope  exactly  to  cover  the  centre  of 
the  sun ;  when  that  is  ddne,  the  index  of 
the  hour*circle  will  give  the  apparent  or 
solar  time  at  the  Instant  of  obsmation  ; 
and  thns  tiie  time  is  gaiatd,  thoogh  the 
sun  be  at  a  distance  from  the  meridian; 
then  turn  the  honr-drde  till,  the  index 
points  precisely   at  iwehre  o'docki  and 
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lower  the  teleacope  to  the  horisoiiy  in  order 
to  observe  some  point  there  iir  the  ceatr« 
of  your  glass,  and  that  poiat  is  your  meri« 
dian  mark  found  by  one  observation  only ; 
the  best  time  for  this  operation  is  three 
hooiB  before  or  tliree  hoois  after  twelve  at 
noon.     f.  To  point  the  telescope   on  a 
star,  though  not  on  the  meridian,  in  foil  de- 
light   Having  elevated  the  equatorial  cir- 
cle to  the  co-latitude  of  die  pUce,  and  set 
the  declination  semi-circle  to  the  star's  de- 
cJination,  move  the  index  of  the  hour- 
circle  till  it  ihall  point  to  the  precise  time 
at  which  the  star  is  then  distant  from  the 
meridian,  found  in  tables  of  the  right  ascen- 
lion  of  the  stars^  and  the  star  will  then  ap- 
pear in  the  gtess.    Besides  these  uses  pecu- 
liar to  this  instrument^  it  is  also  applicable 
to  aD  the  purposes  to  which  the  principal 
Mtronomioal  iastrumtntSy  viz.  a   transit^ 
ft  quadrant,  and  an  equal  altitude  instru- 
ment, are  applied.  See  Vince^  <<  Practical 
Astrunomy." 

OBSIDIAN,  in  mineralogy^  a  genus  of 
the  Pitch-stone  fomily,  found  in  nests  in  the 
pearl-stone  of  Hungaiy.  It  is  common  like- 
wise hi  Iceland,  Siberia,  the  Levant  islands, 
and  in  Soudi  America,  and  has  obtamed  the 
name  of  the  Iceland  agate.  The  principal 
eoloar  is  velvet-black,  but  it  passes  into 
greenirii  grey.  It  Is  often  striped  and  spot- 
led.  The  specific  gravity  is  about  f.4:  ii 
melts  into  an  opaque,  grey  mass.  Speci- 
mens have  been  analysed^  and  found  to  con* 
tahi 
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It  IS  OB  account  of  its  great  hardness  and 
opaque  btackneas,  and  of  its  capability  of  re- 
''ceivlDgaliighpolfdiy  used  as  anoraament 
In  dress.  In  Peru,  before  the  conquest  of 
the  country  by  Spatn,  obsidian  was  used  as 
a  mirror,  and  In  Europe  it  has  been  ftshion- 
ed  into  refieetors  for  teleseopes. 

OBTUSE,  signifies  blunt,  duU,  dec.  in  op- 
position to  acute,  sharp,  drc ;  thus  we  say, 
obtuse  angle,  obtuse  angled  trianf^,  he* 

OCCIDEBIT,  in  geography,  the  west- 
ward quarter  of  the  horiion,  or  that  part  of 
the  boriaon  where  the  ecliptic,  or  the  sun 
therein^  descends  into  the  lower  hemi- 
sphere, in  contradistmetion  to  orient   - 

OCCIPITAL^  In  anatomy,  a  term  appli- 
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ed  to  the  parts  of  the  ooppnt,  or  back  part 
of  the  skull. 
"    OCCULT,  something  secret,  hidden,  or 
invisible.    The  occult  sciences  are,  magie^ 
necromancy,  cabbala,  &c. 

Occult,  in  geometry,  is  used  for  a  line 
that  is  scarcely  perceivable,  drawn  with  the 
point  of  the  compasses,  or  a  leaden  pencil. 
These  lines  are  used  in  several  operations, 
as  the  raising  of  plans,  designs  of  building, 
pieces  of  pen^pective,  &c.  They  are  to  be 
e&ced  when  the  work  is  finished. 

OCCULTATION,  in  astronomy,  the 
tune  a  star  or  planet  is  hidden  firom  our  sight, 
by  the  interposition  of  the  body  of  the 
moon,  or  of  some  other  planet. 

OccuLTATiON,  Ctfcle  of  perpetualf  is  a 
parallel  in  an  oblique  sphere,  as  fiir  distant 
from  the  depressed  pole,  as  the  elevated 
pole  is  from  the  horiaon. 

All  the  Stan  between  this  parallel  and 
the  depressed  pole,  never  rise,  but  lie  con- 
stantly hidden  under  the  horiion  of  the 
place. 

OCCUPANCY,  hi  law,  b  a  right  which 
one  acquires  to  a  thing  by  being  the  first  to 
gain  possession  of  it    But  this  right  is  now 
chiefly  done  away  by  the  English  law.  For- 
merly, if  a  tenant  for  a  term  of  another's 
life  died,  leaving  the  cestui  que  vie ;  that  is, 
during  the  life  of  the  person  for  whose  life 
the  estate  was  held ;  he  vriio  first  entered 
should  hold  the  land  during  the  other  man's 
life ;  and  he  was  in  law  called  an  occupant, 
because  his  title  was  by  his  first  occupa- 
tion.   But  now  this  title  is  prevented  by 
the  statutes  29  Charles  II.  c.  3,  s.  12,  and 
14  George  .II.  c.  20,  s.  9,  which  make  the 
estate  personal  assets  devisable,  and  charge- 
able with  the  debts  of  the  deceased,  in  the 
hands  of  the  hen*,  who  enters  as  special  oc- 
cupant. 

OCEAN,  m  geography,  that  vast  collec- 
tion of  salt  and  navigable  waters,  in  which 
the  two  continents,  the  first  including  £o- 
ropOy  Asiay  and  Afirica,  and  the  last  Ame- 
rica»  are  inclosed  like  islands.  The  ocean 
is  dbtinguished  into  three  grand  divistens. 

1.  The  Athmtic  Ocean^  which  divides  Eu- 
rope and  Africa  fix>m  America,  which  is  ge- 
nerally about  three  thousand  miles  wide. 

2.  Hie  Pacific  Ocean,  or  South  Sea,  which 
divides  America  firom  Asia,  and  is  generally 
about  ten  thousand  miles  over:  and  3.  Hio 
Indian  Ocean,  which  separates  the  East  In* 
dies  from  Africa,  which  is  three  thousand 
miles  over.  The  other  seas,  which  are 
called  oceans,  are  only  parts  or  branches  of 
thetei  and  nsoally  receive  thev  names  from 
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mB  oonntriet  they  bor«ler  upoiL  For  the 
mitaesBy  tidei,  &c.  of  the  ocean,  tee  the  ar- 
ticles Ska,  Tides,  kc. 

OCHRES,  in  chemistry,  combioatioiis  of 
cnrtlis  with  tiie  oxide  of  iron:  they  are  of 
Wioim  colours,  and  are  piindpaUy  employ- 
ed as  pigments. 

OCHROIT,  in  chemistry,  an  earth  dis- 
hy Kfaiproth :  the  colour  of  the  mi- 
in  which  the  earth  is  fornid,  and  which 
ia  denmninated  ochroites,  is  between  red 
and  brown.  It  is  compact,  and  breaks 
splintering  in  inreguiar  or  angofav  pieces. 
It  is  perfectly  opaqae,  and  the  powder  is  of 
m  reddish  grey.  The  q»ectfic  gravity  is 
,mboiit4.6.  The  earth  was  called  ochroit, 
from  the  Greek  word  wxe^,  on  account  of 
lanicteristiG  property  which  it  pos- 
of  acqoiiing  a  light  brown  colour 
after  being  heated.  The  mmeral  consists  of 
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Odiroit  eaitiii  Si  enable  of  combining 
^th  carbonic  add,  during  its  ptecipitation 
fiom  adds  by  eaibooated  alkalies,  and 
stroma  consolidating  a  portion  of  water. 
It  Is  obserred  hi  » Nicholsonli  Joumal,' 
ttat  the  ochnit  earth  bean  the  nearest  ro* 
lation  to  Ittria,  and  like  tiiat,  it  fianm  a 
connecting  Ifaik  between  the  earths  and  the 
netalBc  ondes.  like  ittiia,  it  has  the  pro- 
perty of  Ibrmuig  a  reddish-eoloured  salt 
imth  sulphuric  add,  and  is  predpitaUe  by 
pmssiate  of  potash;  but  it  difiers  from  it- 
tria, in  that  it  does  not  fbm  sweet  salts ;  that 
it  is  not  soluble,  or  at  least  i^ery  sparingly, 
fa  carbonate  of  ammonia ;  and  that,  when  . 
Igidtedy  it  aeqmres  a  eimianioii-brown  co« 
lour.  It  diffien  also  ftvm  ittria,  by  not  be- 
ing sdnble  in  borax,  or  phosphate  of  soda, 
when  urged  upon  darooal  before  the  blow* 
pipe,  wUdi  salts  easily  effect  a  sohitlon  of 
ittaia,  and  melt  with  it  also  hito  a  pelludd  ^ 
pearl.    See  Ittria. 

OCHNA,  hibotany,agenniof  tiie  Fo« 
lyandrja  Monogynia  ehas  and  order.  Na- 
tnal  order  of  Coadunata.  Magnolia,  Jua- 
stok  Essential  character;  calyx  flriNleav- 
ed  ^  corolla  fiTe-peCaUed ;  berries  one^eed- 
nd,  fiataned  to  a  large,  noodiib  nceptade, 
niera  are  three  spedci. 
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OCHROMA,  in  botany,  a  genus  of  tlie 
Monaddpbi^  Pentsndria  dass  and  order. 
Natural  order  of  ColumDifene.  Mai  vacea, 
Jussieu.  Essential  character:  calyx  dou- 
ble, outer  three-leaved;  anthers  connate, 
aafkmctaose ;  capsule  five-celled,  many-seed* 
.ed.  There  is  but  one  species,  viz.  O.  lago* 
pus,  alai^  tree,  with  divaricating  branches ; 
the  wood  is  white,  tender,  and  sufficiently 
light  to  be  used  instead  of  corks  for  nets ; 
the  bark  is  thick,  fibrous,  and  ash-coloured ; 
leaves  frequently  a  foot  and  half  in  diame- 
ter ;  flowers  on  the  upper  branchlets,  on 
tiiick.  straight  peduncles;  calyx  greenish 
red;  petals  white,  fleshy;  capsule  eight  or 
ten  inches  long.   It  is  a  native  of  America. 

OCHROXYLUM,  m  botany,  a  genus  of 
the  Pentandria  Trigynia  dass  and  order. 
Essential  character:  calyx  five-cleft;  pe- 
tals ^^%i  nectary  an  annular  three-lobed 
•gfauid;  capsule  three,  approximating,  one- 
ceDed,  two-seeded. 

OCIMUBIgp  botany,  boMity  a  genus  of 
the  Didynamia  Oymaotpenmn  cfaus  and  or- 
der. Katund  order  of  VcrtldUata.  La« 
biala,  Jusrieu.  Essential  character:  cdyx 
with  the  upper  lip  orblculate,  the  lower 
four-cleft ;  corolla  resupine,  with  one  Up 
firar-deft,  ^  other  undirided ;  fihunentSy 
the  two  outer  putting  forth  a  reflex  process 
at  the  base.  There  are  twenty-five  spe- 
des;  these  an  dtiier  herbs  or  under- 
shrubs,  poaseasng  a  sweet  scmit;  their 
flowers  are  hi  whorls,  forming  a  loose  spikOj 
terminating  and  axiUaiy. 

OCTAGON,  m  geometry,  is  a  fignro  of 
dght  sides  and  angles:  and  this,  when  all 
the  sides  and  angles  are  equal,  is  called  a 
regular  octagon,  or  one  which  may  be  in- 
scribed in  a  drcle.  If  the  radius  of  a  cir- 
cle, circumscribing  a  regular  octagon,  be 
=  r,  and  the  side  of  the  octagon  =:y;  then 

y  =  V^JP— rV^Jr^ 

Octagon,  in  fortification,  denotes  n 
place  that  has  eight  bastions. 

OCTAHEDRON,  or  Octaedroit,  in 
geometry,  one  of  the  five  regubr  bodies, 
consisting  of  eight  equal  and  equilateral  tri- 
angles. See  the  article  Body.  The  square 
of  the  side  of  flie  octahedron  is  to  the  square 
of  the  diameter  of  the  circumscribing 
sphere,  as  1  to  8.  If  the  duuneter  of  the 
sphere  be  8,  the  solidity  of  the  octahedron  ' 
inscribed  m  it  will  be  l.3S3Sd,  neariy.  The 
octahedron  is  two  pyramids  put  together  at 
their  bases,  thereforo  its  solidity  may  ba 
found  by  moltiplyuig  the  quadranguUr  base 
•f  dther  of  then,  by  one-third  of  the  peiw 
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pencliciilar  height  of  one  of  them,  and  then  diffonn ;  in  the  disk  sossile,  barren ;  frdH 

donbling  the  prodnct.  crowned  with  the  calyx  and  pistil.    There 

OCTANDRIA,  in  botany,  the  eighth  are  eleven  species;  of  which  O.  crocata, 

class  in  linnaeiu's   system,    consisting  of  hemlock  water  dropwort,  commonly  grows 

plants  with  hermaphrodite  flowers,  which  ^Mir  or  ^ve  feet  high,  with  strong  jointed 

are  famished  with  eight  stamina  or  male  or-  stalks,  which  being  broken  emit  a  yellowish 

gaos  of  generation.    There  are  four  orders  fetid  juice ;  the  leaves  are  simihu-  to  those 

belongiug  to  this  class  of  plants  which  de-  of  hemlock,  but  of  a  lighter  green  colour ; 

rive  their  names  from  the  nnmber  of  female  the  roots  divide  into  four  or  five  larger  taper 

organs  possessed  by  the  plants  of  each  re-  ones,  having  some  resemblance  to  parsneps, 

Bpective  division.  for  which  they  have  been  taken.    It  grows 

OCTANT,  or  OctiUy  in  astronomy,  that  naturally  in  several  parts  of  Europe,  on  the 

aspect  of  two  planets,  wherein  they  are  dis-  b^nks  of  ditches,  rivers,  and  lakes, 
tant  an  eighth  part  of  a  circle,  or  45*  from        OENOTHERA,  m  botany,  tree  primrose^ 

eadi  other.  a  gemis  of  the  Octandria  Monogynia  class 

OCTAVE,  in  music,  an  harmonica!  inter-  and  order.  Natural  order  of  Calycanthems. 

val,  consisting  of  seven  degrees,  or  lesser  in-  Onagrse,  Jussien.    Essential  character :  ca- 

tervals.    See  Music  lyx  fourcleft ;  petals  four ;  capsule  cyUn« 

OCTOBER,  in  chronology,  the  tentfi  drical,  inferior;  seeds  naked.    There  are 

month  of  the  Julian  year,  consistiug  of  thir-  eleven  spegies ;  of  which  O.  biennis,  broad- 

ty-one  days;  it  obtained  the  name  of  Oc-  leaved  tree  primrose,  has  a  fusiform,  fibrous 

tober  from  iu  being  the  eighth  month  in  root ;  firom  this,  the  first  year,  arise  many 

the  calendar  of  Romulus.    |[ee  the  articles  obtuse   leaves,   spreading  flat   upon    the 

Month  and  Year.  ground ;  from  among  these,  the  second  year, 

ODE,  in  poetry,  a  song,  or  a  composi-  come  out  the  stems,  three  or  four  feet  in 
lion  proper  to  be  sang.  Among  the  an-  height,  upright,  of  a  pale  green  colour ; 
cients  odes  signified  no  more  than  songs ;  flowers  solitary,  each  being  separated  by  a 
but  with  us  they  are  veiy  different  thmgs.  leaflet,  or  bracte ;  tliey  usually  open  be- 
Tlie  ancient  odes  were  generally  composed  tween  six  and  seven  o'clock  in  the  evening ; 
in  honour  of  their  gods,  as  many  of  those  of  for  this  reason  the  plant  is  called  evening, 
Pmdar  and  Horace.  These  bad  originally  or  night  priawose ;  the  mode  of  their  ex- 
but  one  stanza,  or  strophe,  but  afterwards  pending  is  curious ;  the  petals  are  held  to- 
they  were  divided  into  three  parts,  the  gethar  at  top  by  the  hooks  at  the  end  of 
strophe,  tlie  antistropbe,  and  the  epode.  the  calyx;  the  segments  of  which  first  sepa- 
The  priests  going  round  the  altar  singing  rate  at  bottom,  discovering  the  corolla,  a 
the  praises  of  the  gods,  called  the  first  en-  long  time  before  it  acquires  sufficient  ex- 
trance,  when  they  turned  to  the  lefl,  the  pensive  force  to  unhook  the  calyx  at  top  ; 
strophe ;  the  second,  turning  to  the  right,  when  it  has  accomplished  this,  it  expaxub 
tiiiey  called  antistrophe,  or  returning ;  and,  almost  instantaneously  to  a  certain  pomt,  it 
lastly,  standing  before  the  altar,  they  sung  then  makes  a  stop,  takfaig  time  to  spread 
the  remainder,  which  they  called  the  out  quite  flat ;  it  may  be  half  an  hour  firom 
epodf  •  the  first  bunting  of  the  calyx  at  bottom  to 

OECUMENICAL,  signifies   the   same  the  final  expansion  of  the  corolb^  which 

with  general,  or  universal;  as  oecnmenical  commonly  becomes  flaccid  in  the  course  of 

council,  btsho*p,  &c.  .  the  next  day,  according  to  the  heat  or  cool* 

OEDERA,  in  botany,  a  genus  of  the  neisofthevreather;  the  uppermost  flowers 
Syngenesis  Polygamia  Segregate  class  and  appear  fint  in  Jnne;  the  stalks  keep  con- 
order.  Natural  order  of  Compositse  Oppo-  tinnally  advancing  in  height,  and  there  is  a 
sitifolide.  Cor>'rabifcrise,  Jnssieu.  Essential  constant  succession  of  flowers  till  Ute  in 
character:  calyxes  many- flowered ;  corral-  antomtt.  It  is  a  native  of  North  America. 
leU  tubular,  hermaphrodite  with  one  or  OESOPHAGUS,  the  gula,  or  gullet,  is  a 
two  female  ligulatc  florets ;  receptacle  membranaceous  canal,  reaching  from  the 
chafl^ ;  down  of  several  chafls.  There  are  fauces  to  the  stomach,  and  conveying  into 
two  species,  viz,  O.  proltfera,  and  O.  aliena,  ft  the  food  taken  m  at  the  mouth.  Its  figure 
both  natives  of  the  Cape  of  Good  Hope.  is  somewhat  like  that  of  a  funnel,  and  its 

OENANTHE,  in  botany,  tTvpwwrty  a  upper  part  is  called  by  anatomists  the  pha- 

genus  of  the  Pentandria  Digynia  chus  and  rynx.    See  Ahatomy. 
order.    Natural  order  of  Umbelbtse,  or        OESTRUS,  in  natural  history,  gttdfy^  a 

Umbellifene.    Essential  character:  florcta  genu  of  imecti  of  the  order  Diptera. 
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Moiitli  with  a  simple  apertare,  and  not  ex« 
Mvted  ;  feelers  two,,  of  two  articolatioiis 
wiMcniar  at  the  tip,  and  seated  each  side  in 
a  depression  of  the  month  $  anterane  of  three 
articalations,  tlie  last  snbglobalar,  and  fiir- 
naahed  with  a  bristle  on  the  fore*part,  placed 
ia  two  hollows  on  the  front.    The  face  of 
this  aingiilar  genos  is  broad,  depressed,  vesi- 
cular, and  glaocoos,  and  has  some  sort  of 
resemblance  to  the  ape  kind.    They  are 
extremely  troublesome  to  horses,  sheep,  and 
cattle,  depositing  their  eggs  in  different 
parts  of  the  body,  and  prodacing  very  pain- 
Ittl   tnmoars,  and  sometimes  death.    The 
larra  are  without  feet,  short,  thick,  and 
suiiialate,  and  often  famished  with  small 
hooks.    There  are  twelve  species,  named 
frcHD  the  aninnls  which  they  infest :  thus  we 
Kave  O.  bovis,  O.  eqni,  O.  ovis,  O.  hominis, 
&c.    The  principal  European  species  is  the 
O.  boYis,  or  ox  gad-fly,  which  is  the  sise  of 
SI  common  bee,  and  is  -of  a  pale  yellowish 
<M>lour,  with  the  thorax  marked  with  four 
longitudinal  dusky  streaks,  and  the  abdo- 
men by  a  bhck  bar  across  the  middle ;  the 
lip  is  covered  with  tawny  orange-coloured 
liairs;  the  wings  are  pale-brown,  and  un- 
spotted«    The  female  of  this  species,  when 
ready  lo  deposit  her  eggs,  fintens  on  the 
1»ack  of  a  heifer,  or  cow,  and  piercing  the 
akin  with  the  tnl>e  situated  at  the  lip  of  the 
Abdomen,  deposits  an  egg  in  the  puncture^ 
and  then  proceeds  to  another  spot  at  some 
distance  from  the  former^  repeating  tiie 
aame  operation,  at  intervals,  on  many  parts 
of  the  anunal^  back.    The  pain  which  tiiis 
operation  occasions  is  extreme ;  and  hence 
cattle,  as  if  foreseeing  their  cruel  enemy, 
«re  observed  to  be  seiied  with  the  most 
violent  horror  when  apprelicnsivA  of  the 
approaches  of  the  female  oestrus,  flying  in- 
atantly  to  the  nearest  pood  or  pool  of  water ; 
it  having  been  obsoved  tint  this  msect 
rarely  attacks  cattle  when  stsnding  in  water. 
The  egip  are  laid  u  August  or  September, 
sumI  the  hrva  remain  till  the  following  sum- 
mer before  they  undergo  the  change  to  the 
papa  state.  At  this  period  they  force  them- 
selves out  of  their  respective  cells,  and  foil- 
ing to  the  ground,  creep  beneath  the  first 
convenient  shetter,  and  lymg  in  an  inert 
state  become  contracted  into  an  oval  form, 
but  without  casting  the  larva  skin,  vrfaich 
dries  and  hardens  round  them.  When  the  in- 
daded  insect  is  ready  for  exchisioD,  it  forces 
0pca  the  top  of  the  pupa  coat,  and  emerges 
in  its  perfect  form,  having, remained  vrithin 
Ihe  chrysalis  somewhat  more  than  a  moath. 
We  shall  give  an  tceonat  of  the  O.  eq«i| 
VOU  V. 


t 


from  the  Transactions  of  the  linnsean  So- 
ciety, drawn  up  with  great  accuracy  by 
Mr.  Oarke.  '*  When  the  female  has  been 
impregnated,  and  the  eggs  are  sufficiently 
mature,  she  seeks  among  the  horses  a  sub- 
ject for  her  purpose ;  and  approaching  it  on 
the  wing,  slie  holds  her  body  nearly  upright 
in  the  air,  and  her  tail,  which  is  lengthened 
for  the  purpose,  curved  invrards  and  up- 
wards :  in  this  way  she  approaches  the  part 
where  she  designs  to  deposit  her  egg ;  and, 
suspending  herself  for  a  few  seconds  before 
it,  suddenly  darti  upon  it,  and  leaves  her 
egg  adhering  to  the  hair :  she  hardly  appears 
to  setUe,  but  merely  touches  the  hair  with 

e  egg  held  out  on  the  projected  point  of 

e  abdomen.  The  egg  is  made  to  adhere 
by  means  of  a  glutinous  liquor  secreted  with 
it.  She  then  leaves  the  horse  at  a  small 
distance,  and  prepares  a  second  egg,  and, 
poising  herself  before  the  part,  deposits  it 
in  the  same  way.  The  liquor  dries,  and 
the  egg  becomes  firmly  glued  to  the  hair: 
this  is  repeated  by  various  flies,  till  four  or 
five  Iraadred  eggs  are  sometimes  pbwed  on 
one  horse.  The  horses,  when  they  become 
used  to  this  fly,  and  find  that  it  does  them 
no  injury,  as  the  Tabani  and  Conopes,  by 
sucking  their  blood,  hardly  regard  it,  and 
do  not  appear  at  all  avrare  of  its  insidious 
object.  The  skin  of  the  horse  is  alvrsys 
thrown  into  a  tremulous  motion  on  the 
touch  of  this  insect,  which  merely  arises 
from  the  very  great  irritability  of  the  skin 
and  cutaneous  muscles  at  this  season  of  the 
year,  occasioned  by  the  continual  teasfaog  of 
the  flies,  tiU  at  length  these  muscles  act  in* 
vohintarily  on  the  slightest  touch  of  any 
body  whatever. 

**  The  mside  of  the  knee  is  the  part  oa 
vrfaich  these  flies  are  most  fond  of  deposit- 
ing their  eggs,  and  next  to  this,  on  the  side 
and  back  part  of  the  shoolder,  and,  less 
frequently,  on  the  extreme  ends  of  tiie 
mane.  But  it  is  a  fact  worthy  of  attention^ 
that  the  fly  does  not  place  them  promiscn- 
ously  about  the  body,  but  oonstantiy  on 
those  parts  which  are  most  liable  to  be  licked 
with  the  tongue ;  and  the  ova,  therefore,  are 
alvrays  scrupulously  placed  withm  its  reach. 

•*  Hie  eggs  thus  deposited'  I  at  first  sap- 
posed  were  loosened  from  the  hairs  by  the 
moistnre  of  the  tongue,  aided  by  its  rough- 
ness, and  were  conveyed  to  the  stomach, 
vrfaere  they  were  hatched:  but  on  more 
minute  sewch  I  do  not  find  this  to  be  the 
case,  or  at  least  only  by  accident ;  for, 
vrhea  they  have  remained  on  the  hairs  foar 
or  five  days  they  become  ripey  after  wUcii 
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time  tlie  sliphtrst  application  of  wanntli  dozen,  at  otiier  thne s  mofe  tlian  a  bmufred ; 
and  moisture  i«  sufficient  to  bring  forth,  in  and,  if  some  accounts  might  be  relied  on, 
an  instant,  the  latent  larva.  At  this  time,  even  a  much  greater  number  than  this. 
if  the  toui;ne  of  the  horse  touches  tlie  egg.  They  hang  most  commonly  in  dnsters,  be- 
lts operculnm  is  Uirown  open,  and  a  small  ing  fixed  by  tlie  small  end  to  the  inner 
active  worm  b  produced,  whicli  readily  membrane  of  tlie  stomach,  which  they  ad- 
adheres  to  the  muist  surface  of  tlie  tongue,  here  to  by  means  of  two  small  hooks,  or 
and  is  from  thence  conveyed  with  the  food  tentacula.  Wlien  they  are  removed  from 
to  the  stomach.  If  the  ei^g  itself  be  taken  tlie  stomach  tliey  will  attach  the^nselves  to 
np  by  accident,  it  may  pass  on  to  the  intes-  any  loose  membrane,  and  even  to  the  skin 
tinal  canal  before  it  hatches ;  in  which  case  of  the  hand.  The  body  of  the  larva  is  corn- 
its  existence  ta  the  full  growth  is  more  pre-  posed  of  eleven  seinnents,  all  of  which,  ex- 
cariofis,  and  certainly  not  so  agreeable,  as  cept  the  two  last,  are  surrounded  with  a 
it  is  exposed  to  the  bitterness  of  the  bile.  double  row  of  homy  bristles,  directed  to« 

**  I  have  often,  with  a  pair  of  scissara,  wards  the  tmncated  end,  and  are  of  a  red- 
clipped  oif  some  hairs  with  egf^s  on  thei|i  dish  colour,  except  the  pomts,  which  are 
from  the  horse,  and  on  placiug  them  in  the  black.  The  larva  evtdeutly  receive  their 
hand,  moistened  witli  sahva,  they  liave  food  at  the  small  end,  by  a  longitudinal  aper- 
hatched  in  a  few  seconds.  At  other  times,  ture,  which  is  sitnStcd  between  two  hooks, 
when  not  perfectly  ripe,  tlie  larva  would  or  tentacula.  Their  food  is  probably  the 
not  appear,  tliough  held  in  Uie  hand  under  diyle,  which,  being  nearly  pure.  aUment, 
tlie  Slime  circumstances  for  several  hours;  may  go  wholly  to  the  composition  of  their 
a  sufficient  proof  that  the  eggs  themselves  bodies  without  any  excrementitious  resi- 
are  not  conveyed  to  the  stomach.  It  b  due,  though  on  dissection  the  intestine  is 
fortunate  for  the  animal  infested  by  these  found  to  contain  a  yellow  or  greenish  mat- 
injects  tliat  their  nntnbsrs  are  limited  by  ter,  which  is  derived  from  the  colour  of  the 
the  hazards  they  are  exposed  to.  I  slioald  food,  and  shows  that  tlif  chyle,  as  they 
suspect  near  a  hundred  are  lost  for  one  that  receive  it,  is  not  perfectly  pure.  They 
arrives  at  the  perfect  state  of  a  fly.  The  attain  their  full  growth  about  the  latter  end 
eggs,  in  the  first  place,  when  ripe,  oAcn  of  May,  and  are  coming  from  the  horse 
hatdi  of  themselves,  and  the  larva,  witliont  from  this  time  to  the  latter  end  of  June,  of 
a  nidus,  crawls  about  till  it  dies ;  others  are  sometimes  later.  On  dropping  to  the  ground 
washed  ofi  by  water,  or  are  hatched  by  the  they  find  out  some  convenient  retreat,  and 
sun  and  moisture  tlius  supplied  together,  change  to  the  chrysalis ;  and  in  about  six  or 
When  in  the  muuth  of  the  animal  they  seven  weeks  the  fly  appears, 
have  the  dreadful  ordeal  of  the  teeth  and  ''  The  perfect  fly  but  ill  sustains  the 
mastication  to  pass  tlirough.  On  tlieir  changes  of  weather;  and  cold  and  mois- 
arrival  at  the  stomach,  they  may  pass  ture,  in  any  rnnNiderable  degree,  would 
mixed  with  tlie  mass  of  food  into  the  in-  probably  be  fatal  to  it.  These  flies  never 
testlues;  and  when  full  grown,  in  drop-  pursue  tlie  horse  into  the  water.  This 
ping  from  tlie  animal  to  the  ground,  a  dirty  aversion  I  imagine  arises  from  the  dullness 
road  or  water  may  receive  tliein.  if  on  the  of  tluit  element,  which  is  probably  felt 
commons,  they  are  in  danger  of  beuig  crush-  more  exquisitely  by  them,  from  the  high 
ed  to  death,  or  of  beuig  picked  up  by  the  temperature  they  had  been  exposed  to  dur- 
birds  who  so  constantly  attend  the  footsteps  mg  their  larva  state.  The  heat  of  the  sto- 
of  tlie  cattle  for  food.  Soch  are  the  con-  mach  of  the  horse  is  much  greater  tlian  that 
tiogcncies  by  which  nature  has  wisely  pre-  of  the  warmest  climate,  being  about  102 
vented  tlie  too  great  increase  of  (heir  num-  degrees  of  Fahrenheit,  and  in  their  fly  state 
bers,  and  the  total  destniction  of  the  ani-  they  are  only  exposed  to  60,  and  from  that 
mala  they  feed  on.  to  about  80  degrees.    This  change,  if  sud- 

*»I  have  once  seen  the  larva  of  tliis  ttstnis  denly  applied,  would  in  all  probability  be 

•in  the  stomach  of  an  ass ;  indeed  there  b  fatal  to  them ;  but  tliey  are  prepared  lor  it 

little  reason  to  doubt  their  exbtence  in  the  by  suffering  its  first  effects  in  the  quiescent 

stomachs  of  all  tliis  tribe  of  animab.  These  and  less  sen^dhle  state  of  a  chrx'salis.  I  have 

larva  attach  tliemselves  to  every  part  of  the  oflen  seen  thb  fly,  duruii?  the  night- time  and 

stomach,  but  are  generally  most  numerous  in  cold  weather,  fold  itself  up  with  the 

about    the  pylorus,   and    are   sometimes,  head  and  tail  nearly  in  contact,  and  lying 

though  much  less  frequently,  foimd  in  the  apparently  in  a  torpid  state  through'  the 

intestines.    Their  numbers  in  tlie  stomach  middle  of  the  summer/ 
arc  veiy  various,  often  not  more  than  half  a        O.  ovis:  wings  pellucid,  punctured  at  iht 


OFF 

;  abdomen  Tariegated  mih  white  mnd 
bbck.  It  deposits  its  eggs  on  the  toner 
margin  of  the  nostrib  of  sheep,  occastooing 
them  to  shake  their  hesds  Violentlj,  and 
liide  tbeir  noses  in  the  dost  or  graYel.  The 
larva  crawl  op  into  the  frontal  sinnses,  and 
when  fhll  fed  are  again  discharged  through  the 
AORtrib.  See  PI.  III.  Entomology ,tig.7  and  8. 

OFFENCE,  is  any  act  committed  against 
any  law.  Ofi^ces  are  either  capital,  or 
not  capital.  Capital  offences  are  those  for 
which  the  offender  loses  h»  life  ;  not  capi- 
tal, where  the  offender  may  lose  hn  lands 
and  goods,  be  fined,  or  suffer  corporal  pu- 
nishment, or  both,  bnt  which  are  not '  sub- 
ject to  the  loss  of  life. 

OFFERINGS.  Oblations  and  offerings 
partake  of  tlie  nature  of  tithes;  and  all 
peraons  who  by  law  on^t  to  pay  their  of- 
ferings, shall  yearly  pay  to  the  parson,  vi* 
car,  proprietary,  or  their  deputies,  or  far* 
mera  of  the  parishes  where  they  dwell,  at 
auch  four  offering  days  as  heretofore  within 
the  space  of  four  years  last  past  hath  been 
accQstomed,  and  in  default  tiiereof  shall 
pay  for  the  said  offerings  at  Easter  following. 

OFFICE,  b  that  function,  by  virtue  of 
which  a  person  has  some  employment  in 
the  adiain  of  another.  An  office  b  a  ri^^t 
to  e-zerdse  any  public  or  private  employ- 
men  t,  and  to  take  the  fees  4)d  emoluments 
belonging  to  it,  whether  public,  as  those  of 
mrngbtrates;  or  private,  as  of  bailiffs,  re- 
ceivers, 8te, 

The  statute  5  and  6  Edward  VI.  c.  16, 
declares  all  securities  given  for  the  sale  of 
offices  nnlawtul.  And  if  any  person  sliall 
tMTgain,  or  sell,  or  take  any  reward,  or  pro- 
mise of  reward,  for  any  office,  or  the  dcpti> 
tation  of  any  office,  concerning  the  reve- 
me^  or  the  keeping  of  the  king^s  castles,  or 
the  adminbtration  and  execution  of  justice, 
ntfen  it  be  such  an-  office  at  had  been 
usaaHy  granted  by  the  justices  of  the  Ring's 
Bench,  or  Common  Pleas,  or  by  justices  of 
aasiae,  every  such  person  shall  not  only  for. 
leit  hb  right  to  such  office,  or  to  the  nomi- 
nation thereof;  bnt  the  person  giving  sudi 
reward,  &c.  slmU  be  disabled  to  hold  such 

office. 

Bot  it  has  been  decided  that  where  an 
office  b  within  the  statute,  and  the  salary 
certain,  if  the  principal  make  a  deputy, 
reserviog  by  bond  a  less  sum  ont  of  the 
sabry,  it  b  good :  or,  if  the  profits  are  un- 
certain, reserving  a  part,  as  half  the  profits, 
it  b  good  ;  for  the  fees  still  belong  to  the 
principal,  in  whose  name  they  must  be  sued 
6r.    Bat  where  a  person  so  appoiatad 
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gives  a  bond  to  the  principal  to  pay  him  « 
sum  certain,  without  Reference  to  the  pro- 
fits, thb  b  void  under  the  statute. 

To  offer  money  to  any  officer  of  state,  to 
procure  the  reversion  of  an  office  in  the  gift 
of  the  crown,  b  a  misdemeanor  at  common 
bw,  and  punishable  by  information ;  and 
even  the  attempt  to  induce  him,  under  the 
influence  of  a  bribe,  b  criminal,  thougti 
never  carried  into  execution.  An  instance 
of  which  occurred  under  Uie  administration 
of  Mr.  Addington,  who  prosecuted  a  tin- 
man for  offering  a  sum  of  money  to  him  for 
a  place  in  the  customs. 

Any  contract  to  procure  the  nomination 
to  an  office,  not  within  tlie  statute  6  Ed- 
ward VI.  b  defectire  on  the  ground  of  pub- 
lic policy;  and  the  money  agreed  to  be 
given  b  not  recoverable. 

OFFICER,  a  person  possessed  of  a  post 
or  office. 

Tlie  great  officers  of  the  crown,  or  state, 
are  the  Lord  High  Steward,  the  Lord  High 
Chancellor,  the  Lord  High  Treasurer,  the 
Lord  President  of  the  Council,  the  Lord 
Privy  Seal,  the  Lord  Chamberlain,  the  Lord 
Higli  Constable,  the  Earl  Marshall:  each  of 
which  see  under  tb  proper  article. 

Officers,  coamiusioa,  are  those  appoint- 
ed by  the  King's  commission :  such  are  all 
from  the  general  to  the  comet  inclusive, 
who  are  thus  denominated  in  contnidistinr* 
tion  to  warrant  officers,  who  are  appointed 
by  the  colonel*^  or  captain's  warrant,  as 
quarter-masters,  Serjeants,  corporab,  and 
even  chaplains  and  surgeons. 

Officers,  fleld^  are  such  as  command  a 
whole  regiment,  as  the  colonel,  lieutenant- 
colonel,  and  major. 

Officers,  general^  are  those  whose  com- 
mand b  not  limited  to  a  single  company, 
troop,  or  regiment ;  but  extends  to  a  body 
of  forces,  composed  of  several  regunents  : 
soch  are  the  general,  lieutenant-general, 
major-generab,  and  brigadiers. 

Officers,  staff,  are  such  as,  in  the  Kingis 
presence,  bear  a  white  staff,  or  wand  ;  and 
at  other  times,  on  their  going  abroad,  have 
it  carried  before  them  by  a  footman,  bare- 
headed :  such  are  the  Lord  Steward,  Lord 
Chamberlain,  Lord  Treasurer,  &c. 

The  white  staff  b  taken  for  a  commission, 
and  at  the  King's  death  e^rh  of  these  offi- 
cers breaks  his  staff  over  the  heanc  made 
for  the  King's  bod) ,  and  by  tbu  means  lays 
down  Ilia  commission,  and  discharges  all  his 
inferior  officers. 

Officers,  saW/trn,  are  all  who  adminis- 
ter justice  in  the  name  of  joljccts:  as  those 
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who  act  under  tlie  Earl  Marshal,  Admtrat,  they  exist  only  in  one  part  of  the  yegetabler 

4cc.  In  the  army,  the  subaltern  officers  are  in  the  seeds.    No  trace  of  fixed  oil  can  be 

the  lieuteqantSy  comets,  eusigosy  seijeantSy  detected  in  tlie  roots,  the  stem,  leaves,  or 

and  corporals.  flowers  iif  those  plants,  whose  seeds  afford 

OFFICIAL,  by  the  ancient  faiw,  signifies  it  in  great  abundance.  The  olive  may  seem 

him  who  is  tlie  minister  of,  or  attendant  an  exception  to  this.  The  oil  which  it  yields 

vpon,  a  magistrate.    In  the  canon  law,  it  is  is  extracted,  not  from  the  seeds,  but  fi-om 

especially  taken  for  him  to  whom   any  its  covering.    Among  plants  too,  fixed  oils 

bishop  generally  commits  the  charge  of  his  are  only  found  existing  m  those  whose  seeds 

spuriUud  jurisdiction;  and  in  this  sense  there  have  a  peculiar  structure.    The  teeds  of 

is  one  in  every  diocese  called  offUialia  prin^  plants  have  sometimes  one  lobe,  in  which 

dpalis^  whom  the  laws  and  statutes  of  this  case  they  are  called  **  monocotyledonous" 

kingdom  call  chancellor.  32  Hen.  VIII.  15.  plants ;  and  sometimes  they  have  two,  when 

OFFING,  or  Offht,  in  the  sea-language,  they  are  denominated  ''  dicotyledonous.*' 

that  part  of  the  sea  a  good  distance  from  The  formation  of  fised  oil  in  plants  is  ex* 

shore,  where  there  is  deep  water,  and  no  clusively  limited  to  the  latter  class.    There 

need  of  a  pilot  to  conduct  the  ship:  thus,  is  no  instance  of  fixed  oils  being  found  in 

if  a  ship  from  shore  be  seen  sailing  out  to  the  seeds  of  plants  which  have  only  one 

seaward,  they  say,  she  stands  for  the  offing :  lobe.    Those  seeds  which  yield  the  fixed 

and  if  a  ship,  having  the  shore  near  her,  oils  contain  also  a  considerable  portion  of 

have  another  a  good  way  without  her,  or  to-  mudhige,  so  that  when  such  seeds  are  brui«- 

wards  the  sea,  they  say,  that  ship  is  in  the  ed  and  mixed  with  water,  they  fi>rm  what 

effing.  u  called  an  emulsion,  which  is  a  white  fluid 

OFFSETS,  in  gardening,  are  the  young  containing  a  quantity  of  the  oil  of  die  seed 

shoots  that  spring  from  the  roots  of  plants;  niixed  with  the  mucilage.    Fixed  oils  are 

which  being  carefully  sepai^ted,  and  plant-  extracted  firom  the  seeds  of  a  great  number 

ed  in  a  proper  soil,  serve  to  propagate  the  of  plants.    Those  which  yield  it  in  greatest 

species.  abundance  are,  the  olive,  thence  called 

Off-sets,  in  surveying,  are  perpendicu-  olive  oil ;  the  seeds  of  lint,  and  the  kernels 

lars  let  fall,  and  measuring  from  the  sta*  of  almonds,  called  Unseed,  or  almond  oil. 

tionary  Imes  to  the  hedge,  fence,  or  extre-  Fixed  oils  are  also  obtained  from  animals; 

mity  of  an  enclosure.  tnch  as  trsin  oil,  as  it  is  called,  which  is  ex^ 

OOEE,   or  O.  G.,   in  architecture,  a  tracted  from  the  fiit  or  bfaibber  of  the  whale, 

moulding,  consisting  of  two  members,  the  Fixed  oil  is  obtained  also  in  great  abon- 

one  concave  and  the  other  convex;  or,  of  dance  from  the  Kver  of  animals,  and  is  found 

a  ronnd  and  a  hollow,  like  an  S.  to  exist  in  the  eggs  of  fowls.     These  dif- 

OGIVE,  in  architecture,  an  arch,  or  ferent  kinds  of  fixed  oils,  althongfa  they  poo- 
branch  of  a  Gothic  vault ;  which,  instead  of  ^ess  many  common  properties,  yet  in  others 
being  circular,  passes  diagonally  from  one  they  are  very  diflerent.  Many  of  the  vege- 
angle  to  another,  and  foims  a  cross  with  the  table  oils  have  no  smell,  and  scarcely  any 
other  arches.  perceptible  taste.    The  anunal  oils,  on  the 

OIL.    The  genera]  cliaracter  of  oils  are  contrary,  are  generally  extremely  nanseow 

combostibility,  insolubility  in  water,   and  luid  offensive.    These  differences  are  sop* 


fluidity.    From  the  peculiar  properties  of  posed  to  be  owing  to  the  mixture  of  extras 

diffisrent  oils,  they  are  nataraliy  divided  in-  moos  bodies,  or  to  certain  chemical  changes 

to  two  kinds ;  fixed  or  flit  oils,  and  vohitile  which  arise  from  the  action  of  these  bodies 

or  essential  oils.    The  fixed,  or  fat  oils,  re-  npon  each  oilier,  or  on  the  oil  itself.    As 

i|uire  a  high  temperature  to  mise  them  to  the  fixed  oils  exbt  ready  formeJni  the  seeds 

the  state  of  vapour,  a  temperature  above  of  pbmts,  they  are  generally  obtained  by 

that  of  boiling  water ;  but  the  voUtile,  or  ''expression,"  and  hence  they  have  bteu 

essential  oils,  are  vohittlised  at  tlie  tcmpe-  called  **  expressed  oils,"    This  is  done  by 

mature  of  boiling  water,  and  even  at  a  lower  reducing  the  seeds  to  a  kind  of  pulp,  or 

one.    Both  the  volatile  and  fixed  oils  are  pute,  which  is  mclosed  in  bags,  and  sub* 

obtained  from  phmts,  and  sometimes  firom  jected  by  means  of  machinery,  when  it  is 

the  same  plant ;  but  always  from  different  obtained  in  the  laige  vMiy,  to  strong  pressure, 

parts  of  it    While  the  seeds  yield  fixed  so  that  the  oil  flows  out,  and  is  easily  col- 

oO,  the  vohitile  oil  is  extracted  from  the  lected.    Tlie  oil  which  is  obtained  by  this 

bark  or  wood.  One  of  the  roost  distingmsh-  process,  which  has  been  called '*  c6M  drawn 

hsg  dMtfMterisCacs  of  Ike  fixed  oils  is,  that  oil/  because  it  is  procured  without  the  ap- 


OIL 

fficBtioB  of  hest,  and  merely  by  pretsnre,  is  cold  ^  5^ ;  and  some  remain  flnid  wlien  ex- 

liie purest;  but  the  quantity  which  seeds  in  posed  to  the  greatest  cold.    Those  oils,  it 

general  yield  i^  comparatively  jmall,  and  has  been  observed,  which  most  readily  be- 

aome  seeds  which  contain  a  considerable  come  solid ,  sach  as  olive  oil,  are  least  snb- 

portion   of  oil  scarcely  afford  any  when  ject  to  diange;  while  those  which  congeal 

treated  in  tUs  way.    It  therefore  becomes  with  difficulty  have  a  greater  tendency  to 

necessary  for  extractmg  the  oil  from  seeds  spoil  and  become  rancid.    When  fixed  oil  is 

4if  the  latter  description,  and  to  have  it  in  exposed  to  heat  it  does  not  evaporate,  till 

freater  abundance  from  all  seeds,  to  em-  it  is  raised  to  the  temperatnre  of  boiling,  or 

ploy  heat  to  fiicilitBte  the  separation  of  the  60(fi;  bnt  when  it  is  ttuis  raised  in  vapour 

oil  from  the  mucilage,  or   other  raatten  its  properties  are  cliaiiged.    It  is  decom- 

witb  which  it  is  combined*    For  this  pur-  posed  by  the  separation  of  some  of  its  prin- 

pose  heat  is  applied,  either  to  the  apparatus  ciples.    The  part  that  is  volatilised  has  a 

which  ia  employed  in  pressmg  out  the  oil,  or  greater  proportion  of  hydrogen ;  charcoal 

the  braised  seeds  are  exposed  to  the  vapour  is  deposited,  and  water  and  sebacic  acid 

of  water,  and  Mmetimes  tliey  are  boiled  in  are  formed,  while  carbonated  hydrogen  gas 

the  water  itself;  by  wliich  means  those  sub-  is  disengaged.    Wlien  oil  is  exposed  tn  the 

ataocea  which  are  soluble  in  water  arc  sepa-  open  air,  and  a  burning  body  is  brought  in 

rated,  and  tlins  the  oily  part  which  adhered  contact  i^ith  it,  it  readily  takes  fir«,  and 

to  these  substances  is  disengaged.   The  <h1s  bums  rapidly,  with  a  yellowish  white  flame. 

which  are  obtained  in  this  mamier  are  very  It  is  on  this  .conversion  of  oil  into  v^iour., 

impure.    They  are  mixed  witli  mucilagey  and  the  inBammation  of  tliis  vapour,  that  the 

and  otherparts  of  the  substances  from  which  application  of  oil  in  lamps  and  candles  de- 

they  have  been  extracted.    Many  of  these  pends.    llie  oil  is  gradually  and  in  small 

natters  separate  from  the  oils  when  they  quantities  brought  in   contact   vrilh    the 

mn  left  at  rest.    They  are  sometimes  me-  burning  part  of  the  wick ;  it  is  converted 

cfaantcally   purified  by    filtration  through  into  vapour,  which  is  immediately  inflamed, 

coarse  cloths,  by  which  means  the  grosser  and  continues  to  burn  till  new  portions  ar« 

parta  are  si'parated.    Different  oils  too,  it  is  supplied  to  undergo  the  same  change,  and 

oaid,  undergo  different  kinds  of  purification  thus  keep  op  a  constant  and  uniform  light 

by  diflerent  mannfaeturen,  but  these  pro-  and  heat.     According  to  the  analysts  of 

ceases  are  kept  secret.    After  they  have  re-  olive  oil  by  Lavoisier,  it  is  composed  of  hy- 

maioed  at  rest  for  some  time,  they  are  fil-  drogen  and  carbon,  viz* 
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tered  and  agitated  with  vrater,  by  which 

the  parts  that  are  soluble  in  this  fluid  ^f^  „   . 

aepanted  ftom  the  oil.    Sometimes  they  Hydrogen ,^i,oq 

are  gently  heated,  for  a  shorter  or  longer  100.00 

time,  according  to  the  nature  of  the  sub-  "" 

atances  with  which  the  oil  is  contaminated.  The  fixed  oils  are  tasolnfale  in  water.  When 

Adda  diluted  with  water  are  employed  to  it  is  necessary  to  combine  them  with  this 

separate  the  mucilage;  lime  and  the  alkalies  liquid,  it  is  by  means  of  mucilaginous  Nub- 

are  also  used  to^ombine  with  an  acid  which  stances,  in  which  case  the  mixture  is  known 

holds  tins  mucilage  in  sokition,  and  thus  to  under  the  name  of  emulsion,  or  with  alka- 

favour  iti  precipitatioo.    Ahmi,  chalk,  day,  hue  substances,  when  it  is- distinguished  by 

and  ashes,  are  also  employed  in  the  pnrifi-  the  nmne  of  soap.    Some  of  tliese  oils  be- 

catioo  of  oils.  icome  thick,  opaque,  white,  granulated,  and 

Fixed  oils  are  generally  liquid,  bnt  of  a  are  analogous  in  appearance  to  tallow.  Oils 

Hack,  viscid  consistence,  and  in  general  antiject  to  this  change  are  called  fiit  oils; 

Aey  are  lighter  than  water.    The  specific  such,  for  instance,  is  olive  oil,  almond  oil, 

gravity  varies  from  0.91,  which  is  that  of  and  rape-seed  oil.    This  ^lange  is  more  or 

oKve  oU,  to  0.94y  that  of  linseed  oil.    The  less  rapid  in  dtflttrent  circumstances.    If  a 

hodiog  point  of  the  fixed  oib  is  not  under  thin  layer  of  oil  be  spread  on  the  surface  of 

4faa  tempentnra  of  600°.   When  exposed  to  water,  and  exposed  to  the  air,  it  takes  place 

cold  they  congeal,  and  even  crystalUxo.  in  a  few  days,  and  this  effect  is  owing  to  the 

There  is,  however,  a  considerable  variety  la  absorption  of  oxygen,  which  combines  with 

fliis  respect  among  fixed  oils:  some  become  the  oils.    But  other  oils,  when  they  are  ex- 

ioiid  at  the  temperature  of  a  few  degrees  posed  to  the  air,  dry  altogether,  yet  have 

above  the  fteeaing  point  of  water;  while  the  property  of  retaining  their  transparency^ 

on  the  contrary,  require  a  degree  of  Oils  which  have  thif  peculiar  property  are 
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called  drying  oils.  The  oil  of  poppies,  hemp^  by  nany  woods,  sach  as  those  of  fhe  ptmr  ' 
seed  oil,  aod  particnlarly  linseed  oil,  are  and  fir  tribe,  and  by  many  of  those  fihich 
possessed  of  this  property.    The  nature  of  are  natives  of  wann  climates.    The  leavea 
the  change  whicli  takes  place  in  these  dry-  of  a  great  number  of  plants  belonging  to 
ing  oils  is  supposed  to  depend  on  the  at»-  the  Didynamia  class  also  afford  volatile  oil, 
sorption  of  oxygen ;  and  this  oxygen  com-  as  well  as  many  of  the  nmbelliferons  plants, 
bining  with  the  hydrogen  of  the  oil  forms  It  U  obtained  also  from  many  flowers  of 
water.    This  opinion  is  supported  by  the  vegetables,  and  also  from  the  covering  of 
practice  which  is  followed  to  increase  the  many  fruits,  as  the  skin  of  oranges  and 
drying  property  of  linseed  oil.    It  is  nsu-  lemons.  It  is  likewise  obtained  from  a  great 
ally  boiled  with  litharge,  before  it  is  em-  number  of  seeds ;  but  it  is  never  found  in 
ployed  by  painters,    Tlie  litharge  in  this  the  cotyledons  or  lobes  themselves,  bnt  en- 
case is  partly   reduced  to    the  metallic  ly  in  the  external  covering.    The  quantity 
state,  by  being  deprived  of  its  oxygen,  of  volatile  oil  which  is  obtained  from  vege^ 
which  is  supposed  to  combine  with  the  oil.  tables,  varies  according  to  the  age,  the  soil 
Phosphorus  combines  with  oils,  with  the  as-  in  which  they  grow,  and  the  state  of  the 
sistance  of  heat    A  small  portion  of  the  plant.    Some  plants  while  green  furnish  it 
phosphoms  is  dissolved,  which  commnni-  in  greatest  abundance,  while  others  yield 
cates  a  luminous  property  to  tlie  oils,  so  that  most  when  they  are  diy.    There  are  two 
when  they  are  spread  upon  any  surfiice  they  processes  by  which  volatile  oil  may  be  oh* 
shine  in  tW  dark.  Hence  some  twenty  years  tained.    When  it  exists  in  plants  in  great 
ago  a  person  exhibited  in  London,  as  the  abimdance,  and  in  vesicles  in  a  fluid  state, 
everlasting  lamp  of  the  ancients,  a  vessel  it  may  be  separated  by  mechanical  means, 
containing  phosphoms  immersed  in  oil.  Thus,  by  simple  expression,  the  volatile  oils 

The  various  purposes  to  which  fixed  oils  are  extracted  from  many  plants,  as,  for  in* 
are  applied,  are  too  well  known  to  require  stance,  from  the  fruit  of  tlie  orange  and  the 
particular  eiuimeration.  They  are  employ-  lemon.  From  the  outer  rind  of  these  fruits, 
ed  in  domestic  economy,  either  as  articles  •  when  they  are  fresh,  tlie  vohitile  oil  is  ob- 
of  food,  and  for  this  purpose  are  used  alone,  tained  in  the  liquid  form ;  but  in  general 
or  in  combination  with  other  substances;  the  volatile  oils  of  plants  are  neither  so 
or  tliey  are  employed  for  giving  light,  by  abundant,  nor  do  tiiey  exist  in  that  state  of 
being  burnt  in  lamps.  They  are  used  in  flaidity  by  which  they  can  be  procured  by 
medicine,  either  on  account  of  the  proper-  so  simple  a  process.  In  most  cases  they  are 
ties  which  peculiar  oils  possess,  or  on  ac«  fubjected  to  ^e  process  of  distillation; 
count  of  the  properties  they  communicate  and  for  this  purpose  they  are  macerated  for 
to  other  substances  with  which  they  are  some  hours  in  water.  Hiey  are  then  intnn 
combined.  In  this  state  the  use  of  oils  is  duced  into  a  still  vrith  the  water;  a  mode- 
well  known  in  the  form  of  unguents,  plas-  rate  heat  is  applied  and  continued  till  the 
ten,  and  linimeats.  In  the  arts,  fixed  oils  fluid  boil,  when  a  great  quantity  of  vapour 
are  of  the  movt  extensive  ntility.  They  are  of  water,  mixed  with  the  volatile  oil,  passes 
employed  in  the  fabrication  of  soaps,  for  over,  and  is  received  in  proper  vessels.  The 
mixing  colours  in  painting,  for  some  kinds  oil  collectt  on  the  snriace  ^  the  water,  from 
of  varnish,  and  for  definiding  substances  which  it  may  be  easily  sCpanted.  The 
from  the  action  of  air  and  moisture.  water  Itself  is  of  a  milky  colour,  on  account 

Volatile  oils  are  distinguished  from  the  of  a  ^nmU  quantity  of  oil  suspended  in  it ; 
fixed  oils  by  their  vofaitility,  fragrance,  and  and  even  after  the  water  becomes  transpa- 
acrid  taste.  They  are  also  known  under  rent  by  the  particles  of  the  oil  separating 
tlie  name  of  aromatic  oils,  flrom  their  odour ;  from  it,  and  risfaig  to  the  top,  it  is  still  load- 
er essential  oils,  or  simply  essences,  from  ed  with  the  peculiar  odour  of  the  pbmt. 
being  supposed  to  constitute  the  essence  or  The  vofaittle  oils  are  particuUriy  dbtin- 
the  existence  of  the  vegetable  mattars  which  guished  by  their  fragrance,  which  varies 
Ihraish  them.  Vohitile  oUs  ait  not  limiteit  in  the  oils  extracted  from  different  plants, 
to  particular  parts  of  pbints,  but  are  found  The  consistence  of  the  volatile  oils  also  v^i- 
to  exist  in  every  part  of  the  plant,  excepting  ries  considerably.  Sometimes  they  are  as 
in  the  seed,  which  fiiintshes  the  fixed  oils,  fluid  as  water,  which  is  the  case  with  tliosc 
A  great  number  of  roots,  which  are  gene*  oils  obtained  by  expression.  Some  are  thick 
tally  distingttisbed  by  an  aromatic  odour,  and  viscid,  as  those  generally  are  which 
and  have  more  or  less  of  an  acrid  taste,  are  extracted  from  woods,  roou,  barks,  ami 
aflbrd  volatile  oils.  They  are  fnmishad  also  Ihiits  of  the  vrarmer  regions.    Somecoi^ 


oil, 

]rml»j9r  asmme  a  granulated  solid  consis: 
fence  at  differeot  temperatures.  Of  these 
U^t  some  are  always  fonnd  to  be  id  the  con- 
crete atate.  Several  of  the  volatile  oils  are 
ausceptible  of  crystallizatioiiy  depositing  in^ 
the  remaining  portion  of  the  oil,  wliich  con- 
tinuea  liquid,  tramparent  polyhedrons,  more 
or  less  of  a  yellow  colour,  wliich  are  fonnd 
to  be  pare  oil.  This  last  diange  is  probably 
owing  to  an  iucipient  ozydation ;  for  it  never 
takea  place  unless  oils  have  been  kept  for 
some  tinae.  There  is  great  variety  of  co- 
lour among  voUtile  oil«.  Some  indeed  are 
nearly  colourless,  as  tite  oil  of  tarpeiyline ; 
bat  in  general  tliey  are  of  different  shades 
.of  colour.  Some  are  yellew,  as  the  oil  of 
lavender;  some  are  of  a  reddish  yellow  or' 
brown,  as  ttie  oil  of  cinnamon  or  of  rhodium ; 
some  are  blue,  as  the  oil  jof  chamomile;  and 
some  are  green^  as  fh|t  of  parsley.  But 
the  most  prevaHii^g  coloarampn^  volatile 
oils  is  ypUow  or  reddish. 

Volatile  oils  have  almost  always  an  acrid, 
|io£,  and  eyeii  horning  taste.   It  is  observed 
that  the  most  acrid  vegetable  matters  do 
not  yield  an  oil  possessed  of  this  quality. 
The  specific  gravity  of  volatile  oils  is  gene- 
rally less  than  that  of  water.   Some  volatile 
oils,  h^prever,   as  those  of  sassafras  and 
canella,  have   a  greater  specific  gravity. 
The  specific  gravity  of  oils  varies  from  0.87 
to   a99,  in  those  whicli  are  ligliter  tlian 
water ;  bqt  tiiose  which  are  heavier  are  from 
1.03  to  1,40.  When  volatile  oils  are  exposed 
to  the  light,  the  colour  becon^  considerably 
deeper;  they  become  tj^cker,  and  increase 
ao  specific  gravity.    When  volatile  oils  are 
^exposed  to   heat,    they    evaporate    very 
readily.     They  are  much  more  combus- 
tible than  the  fixed  oils;  and  in  burning 
give  out  a  great  quantity  of  smoke,  a  very 
bright  white  flame,  and  a  good  deal  of  heat. 
They  require  a  greater  proportion  of  oxy- 
gen than  the  fixed  oils,  and  yield  a  greater 
quantity  of  water.     Tliis  arises   fi-om  a 
greater  proportion  of  hydrogen,  and  a  smal- 
ler quantity  of  carbon,  which  they  contain. 
Tlie  volatile  oils  are  in  some  degree  soluble 
in  water.    When  they  are  agitated  with  this 
liqnid  they  combine  with  it,  and  communi- 
cate a  very  strong  odour,  and  a  sliglttly  acrid 
taste.    Phosphorus  and  sulphur  are  soluble 
in  vohitile  oiK    With  phosphonta  tlie  solu- 
tion is  luminous  in  tha  dark,  is  extremely 
fetid,  and  gives  out  by  tlie  force  of  heat 
phosphorated  hydrogen  gas.    Some  of  tliese 
pils  are  employed  in  medicine.    Tlicy  are 
nsed  also  for  the  solution  of  those  substances 
yhicfa  are  to  be  employed  as  varnishes ; 


and  many  of  them  are  used  in  perfnmtiy. 
As  many  of  the  volatile  oils  are  produced 
but  in  small  quantity,  they  are  consequent- 
ly high  priced.    There  is  tlierefore  some 
temptation  to  adulterate  jthem  with  fixed 
oils,  with  cheaper  volatile  pils,  or  with  other 
substances,  to  increase  the  quantity.    It  is 
therefore  of  some  importance  to  be'able  to 
detect  such  frauds.    When  a  volatile  oil  is 
adulterated  with  a  fixed  oil,  there  is  a  very 
easy  test  to  discover  it.    Let  a  single  drop 
of  the  oil  that  is  suspected  fall  on  clean  pa< 
per,  and  expose  it  to  a  gentle  heat    If  the 
oil  is  pure,  the  whole  will  be  evaporated, 
and  no  trace  remain  on  (he  paper;  but  if  it 
has  been  mixed  vrith  a  fixed  oil,  a  greasy 
«))ot  renins  behind.    Volatile  oils  are  fre- 
quently adulterated  with  oil  of  turpentine ; 
but  this  can  only  be  detected  by  its  peculiar 
odour,  wliich  continues  for  a  longer  time 
tliaa  most  of  tlie  other  volatile  oils.    When 
they  are  adulterated  with  alcohol,  it  is  easily 
detected  by  mixing  a  little  of  the  oil  with 
water,  which  immediately  produces  a  milki- 
ness,  by  the  abstraction  of  the  alcohol  from 
the  oil,  and  its  combination  with  tlie  water. 
There  is  another  class  of  oils,  known  under 
the  name  of  empyreumatic  oils,  which  have 
different  properties  from  tliose  which  have 
been  described.    These  oils  are  acrid  and 
stimulating,  with  a  strougty  fetid  and  disa- 
greeable odour.     It  would   appear   that 
tliese  properties  are  owing  to  a  partial  de- 
composition of  otlier  oils.    Tliese  oils  are 
produced,  as  the  name  imports,  by  the  ac- 
tion of  fire.    They  are  obtained  when  oils 
are  forced  to  rise  in  vapour,  and  pass  over 
in  common  distillation,  with  a  greater  de« 
gree  of  heat  than  that  of  boiling  water,  or 
by  the  application  of  a  strong  heat  to  sub-  . 
stances  from  which  no  oil  was  previously 
extracted.    Tliese  empyreumatic  oils  agree 
io  some  of  their  properties  with  the  volatile 
oils.    They  combine  in  small  proportion 
with  water,  and  they  arc  soluble  in  alcohol ; 
and  probably  any  difference  that  exists  be- 
tween them  is  owing  to  a  partial  decompo^ 
sition;  for  when  they  are  distilled,  the  oil 
is  restored  to  a  state  of  purity,  and  the  car- 
bonaceous matter  which  had  been  separated 
remains  beliind.  See  Thomson's  Chemistry^ 
OINTMENT.    See  Pharmacy. 
OLAXy  in  botany,  a  genus  of  the  Trian- 
dria  Ikf  onogynia  cbus  and  order.    Natural 
order  of  Sapotae,  Jossieu.    Calyx  entire; 
corolla  fiinnel-form,  trifid ;  nectarium  four ; 
berry  three>ceUed,  many-seeded.    Tliere  is 
but  one  species,  viz,  O.  Zeylanica,  a  native 
of  Ceylon. 


OLD 

OLD  o^.    See  Lohostitt. 

OLDENBURG,  (Hewhy),  In  biogra- 
phy, who  wrote  his  name  sometimes  Gru" 
hendoly  reversing  the  letters,  was  a  learned 
German  gentleman,  and  bom  in  the  duchy 
of  Bremen,  in  Lower  Saxony,  about  the 
year  16f  6,  being  descended  from  the  coonts 
of  Aldenborg  in  Westphalia;  whence  his 
name.  During  the  long  English  Parlia- 
ment, in  t^8  time  of  (Uiarles  L,  he  came  to 
England  as  consul  for  his  countrymen ;  in 
which  capacity  he  remained  at  London  in 
Cromwell's  administration.  But  being  dis- 
charged of  that  employment,  he  was  en- 
gaged as  tutor  to  Lord  Henry  O'Bryan,  an 
Irish  nobleman,  whom  be  attended  to  the 
University  of  Oxford;  and  in  1656,  be  en- 
tered  himself  a  Htudent  in  that  university  ; 
chiefly  to  have  the  benefit  of  consulting  tlie 
Bodleian  Library.  He  was  afterwards  ap- 
pointed tutor  to  Lord  William  Cavendish, 
and  became  intimately  acquainted  witli 
Milton  the  poet.  During  his  residence  at 
Oxford,  he  became  also  acquainted  with  the 
members  of  that  society  there  which  gave 
birth  to  the  Royal  Society ;  and  upon  the 
foondation  of  this  latter,  he  was  elected  a 
member  of  it ;  and  when  the  society  found 
it  necessary  to  have  two  secretaries,  he  was 
chosen  ^sistant  to  Dr.  WiJkiiis.  He  appli< 
«d  himself  with  extraordinary  diligence  to 
the  duties  of  this  office,  and  began  the 
pubUcation  of  tiie  ^*  Philosophical  Transac- 
tions,** with  Number  1,  in  1664.  In  order  to 
discharge  this  ta^k  with  more  creilit  to  him- 
self and  the  Society,  he  held  a  correnpon- 
dence  with  more  than  seventy  learned  per- 
sons, and  others,  upon  a  great  variety  of 
tnbjects,  in  different  parts  of  the  world. 
Thia  fatigue  would  have  been  insupportable, 
bad  be  not,  as  he  told  Dr.  Lister,  managed 
it  so  as  to  make  one  letter  amwer  another; 
and  that,  to  be  always  fresh,  he  never  read 
a  letter  before  he  was  ready  immediately  to 
answer  it ;  so  that  the  multitude  of  his  let- 
ters did  not  clog  him,  nor  ever  lie  upon  his 
bands.  Among  others,  he  was  a  constant 
correspondent  of  Mr.  Robert  Boyle,  and 
be  translated  many  of  tliat  ingenious  gentle- 
man's works  into  latin. 

About  the  year  1674,  he  was  drawn  into 
a  dispute  with  Mr.  Hook,  who  complained, 
that  the  Secretary  had  not  done  hiOi  jus- 
tice,  in  the  History  of  the  Transactions, 
with  respect  to  the  invention  of  the  spiral 
spring  for  pocket- watchesc  the  contest  was 
carried  on  with  some  warmth  on  both  sides, 
bnt  was  at  lengtli  terminated  to  the  honour 
of  Mr.  Oldenburg;  for,  porsuant  to  an 


OLI 

open  representation  of  the  aflair  to  the 
Royal  Society,  the  Council  thought  fit  to  de- 
clare, in  behalf  of  their  Secretary,  that  they 
knew  nothing  of  Mr.  Hook  having  print- 
ed a  book  entitled  '^Lampas,*  &c.,  bnt 
that  the  publisher  of  the  "  Transactions  * 
had  conducted  himself  faithfiilly  and  ho- 
nesUy  in  managing  the  intelligence  of  the 
Royal  Society,  and  given  no  just  caose  for 
such  reflections. 

'  Mr.  Oldenburg  continued  to  publish  tlie 
"  Transactions  '*  as  before,  to  Number  136, 
Jime  35,  1677;  after  which,  the  publica- 
tion was  discontinued  till  the  January  fol- 
lowing, when  they  were  again  resumed  by 
his  successor  in  the  secretary's  office,  Mr. 
Nehemiah  Grew,  who  carried  thero  on  till 
the  end  of  February,  1678.  Mr.  Oldenburg 
died  at  his  house  at  Charlton,  between 
Oreenwich  and  Woolwich,  in  Rent,  Augnsi 
1678,  and  was  interred  there,  being  fifty- 
two  years  of  age. 

He  published,  besides  what  has  been  al- 
ready mentioned,  twenty  tracts,  chiefly  on 
theological  and  political  subjects ;  in  which 
he  principally  aimed  at  reconciling  differ- 
ences and  promoting  peace. 

OLDENLANDIA,  in  botany,  a  genus 
of  the  Tetandria  Monogynia  class  ^d  or> 
des.  Natural  order  of  Stellate.  Rubia- 
ceae,  Jussieu.  Essential  character:  calyx 
fiistened  to  the  pericarpium  vrith  four  awl- 
sliaped  teeth  at  top;  corolla  onepetalled, 
four  cleft ;  capsule  inferior,  two-celled ;  re- 
ceptacle fitse,  fastened  to  the  partition  by 
the  base  only,    lliere  are  sixteen  species. 

OLEA,  in  botany,  olive,  a  genus  of  the 
Diandria  Monogynia  class  and  order.  Na- 
tural order  of  Sepiariae.  Jamiinefle,  Jus- 
sieii.  Essential  character:  corolla  four- 
cleft,  with  sub-ovate  segments ;  drupe  one- 
seeded.  There  are  seven  species,  of  which 
the  O.  longifolia,  long-leaved  European 
olive,  is  chiefly  cultivated  in  the  south  of 
France,  from  which  they  make  the  best  oil. 
O.-Iatifblia,  broad-leaved  European  olive,  is 
principally  cultivated  in  Spain,  where  tiie 
trees  grow  to  a  mncfa  fairger  sixe  than  the 
preceding ;  the  fruit  is  nearly  the  size  of  a 
Provence  olive ;  bnt  of  a  stronger  flavour, 
for  which  reason  it  is  not  so  grateful  to  an 
English  palate.  The  oUve  seldom  becomes 
a  hu-ge  tree ;  two  or  three  stems  frequently 
rise  from  the  same  toot,  from  twenty  to 
thirty  feet  in  height,  putting  oiit  branches 
almost  their  whole  length,  covered  with  a 
greyish  bark. 

The  olive,  in  all  ages,  has  been  held  in 
peculiar  estimation,  as  the.  boonteons  gift 
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ofHesvvD;  it  is  still  considered  as  emble*  stoclL-tnypkers  and  specnlaton  in  the  funds, 

nntie  of  peace  and  plenty ;  the  great  qmm-  to  express  the  wliole  of  the  articles  Mrhidi 

tity  of  oil  which  it  produces  in  some  conn-  the  snbecriben  to   a'  loan  receive  from 

tries,  effectoally  realises  the  latter  of  these  government.    Thus  if  the  sobscribers,  ac« 

btening^.   Unripe  olives  pickled,  especially  cording  to  their  agreement  with  govern* 

the  ProTence  and  Locca  sorts,  are  to  many  ment  are  to  have  for  every  hundred  pounds 

persons  extremely  grateful,  they  are  sup-  advanced  a  certain  snm  in  3  per  cent. 

posed  to  promote  digestion.  consols,  a  further  sum  in  4  per  cents,  and  a 

OLERON  lawi,  laws  reUting  to  mari-  proportion  of  the  long  annuities,  the  blank 

time   afiain,  and  so  called,  because  made  reoeiptB  nvhich  they  receive  for  making  the 

when  Ring  Rirhard  I.  vras  at  the  Isle  of  instshnents  on  the   several  articles,' are» 

01eit»n,  in  Aquitaine.                         *  ^en   disposed  of  independent   of  each 

•  OLFACTORY  nerves^  the  first  pair  of  other,  as  the  3  per  cent  consols  only,  call- 

the  head ;  so  called  fh>m  their  being  the  ed  scrip,  hot  when  the  receipts  are  sold 

tmmedtate  imtrnments  of  smelling.  together  m  originally  received,  they  are 

OL.IFIANT  ^of,  a  name  given  by  the  nsnally  called  osmium.  .  As  the  omnium 

Dutch  chemists  to  carburat«d  hydrogen,  or  of  every  loan  is  the  subject  of  extensive 

lieavy  infiammahle  gas.    See  Gas.  specufaitions,  it  generally  is  liable  to  con- 

OLflGARCHY,  a  form  of  government  siderable  variations  with  respect  to  its  cur* 

vflierein  the   admtnistmtion   of  affiurs  is  rent  price,  sometimes  selling  at  a  high  pre* 

lodgedm  the  hands  of  a  fefr  persons.     See  minm,  at  other  times  at  a  discount,  ac> 

OovcRiiMBKT  cording  to  the  circumstances  which  take 

OLIVE.    See  Olba.  pl*ce  between  the  agreement  for  the  loan 

OLIVINE,  in  mineralogy,  a  species  of  and  the  day  fixed  for  paying  the  test  instaK 

the  Chrysolite  family,  found  in  the  form  of  nent    Thns  the  omnium  of  the  year  1799, 

ctystafs,  chiefly  in  basalt ;  colour  between  was  at  fint  at  4  and  5  per  cent  premram ; 

Mparagns  and  ofive-green ;  specific  gravity  on  the  fOth  of  August  it  had  risen  to  I9jr 

3.4.    It  is  infusible  before  the  blow-pipe;  and  on  the  3d  September  was  at  ««J;  it 

bat  vrithtK>rax  it  melts  into  a  dsrk  green  ioon  after  fell  considerably,  and  on  the 

bead.    Nitric  acid  dissolves  its  iron,  and  14th  October  vras  at  4|,  f},  3| ;  but  on  tiie 

deprives  it   of  colour.    It  is  found  very  18th  November  it  had  got  up  agam  to  19 

abundantly  In  many  parts  of  Germany ;  per  cent  premiom.    The  omnium  of  the 

silso  ui  France,  Norway,  and  Sweden,  and  y^f  1801  rose  on  the  signmg  of  preli- 

in  onr  ooantry :  accordmg  to  &faiproth,  it  niinaries  of  peace,  to  18  per  cent,  and 

coataitts  ^"^  ^^^  ^^^  ^^  ^  P®'  <^<^^  premium : 

the  omnium  of  the  following  year  was  at 

Sibca  ... «  ^^  time  at  1«  per  cent  discount 

V^^^ ;    0  25  OMPHALEA,  m  botany,  a  genus  of  the 

f\  lAl^JfTJi^^" '*  A9K  Monoecia  Monadelpliia  class   and  order. 

UxidcotiTon i££_^  Natural  order  of  Tricocc*.    Euphorbie, 

^'^^  Jussieu.     Essential  character ;  male,  calyx 

I^**- t.tb  four-leaved  j  coroUa  none ;  fihmients  colum- 

100  nar,  with  the  anthers  inserted  uito  it :  fe- 
.  "*— •  male,   calyx   five-leaved ;    corolla   none  ; 
OLYRA,  in  botany,  a  gems  of  tlie  Mo-  stigma  trifid ;  capsule  fieshy,  three-celled ; 
Boeda  Triaodria  class  and  order.    Natural  nuts  solitary.    There  are  four  species,  all 
order  of  Gfaraina,  Oramiaese,  or  Grasses,  natives  of  Jamaica. 
Essential  character:  male,  calyx  glume  one-  ONCftlDIUM,  m  natural  histeiy,   a 
flowered,  awned;  eorolU  glume  awnless.^  genus  of  the  Vermes  Mollaitca  chus  and 
Female,  calyx  glume  one-flowered,  spread-  order.     Body  oblong,  creeping,  flat  be- 
ing, ovate;  style  bifid;  seed  cartilaginous,  neatli,  mouth  placed  before;  two  feelers. 
There  are  two  species,  vtx.  O.  paniculatay  situate  above  the  mouth ;  two  arms  at  the 
and  O.panciflora,  both  natives  of  Jamaica,  side  of  the  head ;  vent  behind  and  placed 
OMENTUM,  the  «sip2,  ui  anatomy,  a  beneath.    There  is  but  a  single  species,  vis. 
mcmbranaeeoos  part,    usually    fhmtsbed  O.  typhss,  the  onch,  which  is  described  hi 
with  a  large  quantity  of  ftt;  being  placed  the  Transactions  of  the  Lmmean  society. 
under  the  peritoneum,  and  immediately  It  inhabits  Bengal,  on  the  leaves  of  tlie 
above  the  intestmes.    See  Anatomy.  typha  elephantma  about  an  inch  k)ng,  and 
OMNIUM,  a  term  in  teiitiar  use  among  not  quite  so  broad,  bat  Unear,  and  longer 
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^vhcn  creeping.  In  appearance  it  very 
macli  resembles  «  Umax,  but  differs  prio- 
cipaliy  in  wanting  the  shield  and  lateral 
pore,  and  in  being  liimished  with  a  vent 
behind.  Body  above  convex;  head  small 
and  placed  beneath,  which  when  tlie  ani- 
mal is  in  motion  is  perpetually  changing 
its  form  and  siae,  and  drawn  in  when  at 
rest;  mootti  placed  lengthways  and  con- 
tinually varying  its  shape  from  circular  to 
linear ;  feelers  retractile  resembling  those 
of  the  slug,  and  apparently  tipt  with  eyes ; 
arms  dilatable,  solid,  compressed,  and  pal- 
mate when  fully  expanded. 

ONION  in  botany,  see  Aixivm.  Con- 
sidered chemically  it  may  be  observed  that 
as  it  possesses  most  of  the  properties  of 
Garuc  (which  see)  though  not  in  so  large 
proportions,  a  volatile  oil,  on  which  its  ac- 
tivity depends,  might  be  expected,  but  this 
has  not  been  found.  Water  distilled  from 
it  yeilds  no  oil ;  if  therefore  there  is  any 
oil  it  most  be  in  very  small  quantities  and 
soluble  in  water.  The  active  principle  of 
the  onion  acts  upon  the  tin  of  the  alejnbic 
in  which  experiments  have  been  made, 

ONISCUS,  in  natural  history,  a  genus 
'of  insects  of  the  order  Apteim.  Jaw  trun- 
cate denticulate ;  lip  bifid ;  antenme  froni 
two  to  four,  setaceous ;  body  oval  consist- 
ing of  about  fourteen  transvene  segments ; 
fourteen  legs.  These  insects  feed  on  ani- 
mal and  vegetable  matter,  and  they  cast 
their  skin.  There  are  nearly  fifty  species 
divided  into  sections.  A.  without  feelers ; 
four  antenna,  sessile.  B.  fieelen  unequal, 
the  hind-ones  longer;  antennie  fihform. 
The  most  common  species  is  the  O.  asellus, 
or  common  wood-louse,  found  in  great 
quantities  under  the  bark  of  decayed  trees, 
beneath  stones  in  damp  situations.  It 
preys  on  minuter  insects.  O.  armadillo, 
the  medical  wood-loose,  is  of  a  darker 
colour  than  the  former,  but  found  in  similar 
aituataons.  When  suddenly  disturbed  or 
tondiedy  it  rolls  itself  up  into  a  round  fom^ 
in  the  manner  of  the  armadillos ;  frequently 
rei^aining  in  that  state  for  a  couMerable 
length  of  tine.  This  insect  was  formerly 
considered  aa  a  specific  m  many  disorders, 
but  is  now  rarely  med.  Among  marine 
insects  of  this  genus,  is  the  O.  entbmon, 
measttring  two  inches  in  length.  It  is  a 
native  of  the  Enropean  seas,  and  is  found 
among  rocks ;  it  is  of  a  strong  fabric,  the 
divisions  of  the  upper  pari  being  of  an  al- 
most calcareous  nature. 

ONOCLEA,  in  boUuy,  a  genus  of  the 
Ciyptogaoia  Filiccs  class  and  order.    Na* 
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tiiral  order  of  Filices  or  Ferns.  Generic 
character:  capsules  under  the  recurved 
and  contracted  pinnules  of  the  frond,  re- 
sembling pericarps.  There  are  two-species, 
riz.  O.  seusibilis  and  O.  polypodioides,  the 
former  is  a  native  of  Virginia,  the  latter 
was  found  by  Koeni/;,  in  the  fissures  of  the 
rocks  near  the  top  of  the  Table  Mountain 
at  the  Cape  of  Good  Hope. 

ONONIS,  in  botany,  resiluarow,  a  genus 
of  the  Diadelphia  Decandria  chiss  and  order, 
Natucal  order  of  Papilionaceae  or  Legumi- 
nosae.'  Essential  cliaracter:  calyx,  five- 
parted,  witli  linear  segments;  banner stri-. 
ate<i ;  legume  turgid,  sessile ;  filaments  con- 
nate without  a  fissure.  There  are  Uiirty- 
eigbt  species  ;  these  arc  herbaceous  plants 
or  under  shrubs ;  leaves  tcrnate,  witli  tlie 
leaflets  oftqn  serrulate ;  stipules  fastened 
to  the  bottom  of  the  petiole  ;  flowers  yel- 
low or  purple,  one  or  many  flowered. 

ONOPORDUM,  in  botany,  a  genus  of 
the  Syngenesia  Polygamia  iEqualis  chus 
and  order.  Natural  order  of  Compositas 
CapitatsB.  Ciuarocephalas,  Jussieu.  Es- 
sential character:  calyx  scales  mucronato; 
receptacle  honey  combed.  There  arc 
seven  species. 

ON  OS  MA  in  botany,  a  genus  of  the 
Pentandria  Monogynia  class  and  order. 
Katnral  order  of  AsperifoUar.  Borragineae, 
Ju^icn.  Essential  chai-acter :  corolla,  bell- 
shaped,  with  tlic  tliroat  pervious^;  seed^ 
four.    There  are  three  species. 

ONYX.    See  Ch ALOE  noNY. 

OPACITY,  in  pbUosophy,  a  quality  of 
bodies  whicli  renders  them  impervious  to 
tlie  rays  of  liglit.  It  hai  been  supposed 
tliat  opacity  consists  in  this,  that  the  pores 
pf  the  body  are  not  all  straight  lliis  doc- 
trine, however,  is  deficient:  for  though  to 
have  a  body  transparent,  its  pores  must  be 
straight,  or  rather  open  every  way;  yet  it 
|i  inconceivable  how  it  should  happen,  that 
pot  only  glass  and.  diamonds,  but  even  ' 
vvater,  whose  parts  are  so  very  moveable, 
should  have  all  their  pores  o|>en  and  per- 
yioos  every  way;  while  tlie  finest  paper, 
or  the  thinnest  gold  feaf,  should  exclude 
Relight,  for  want  of  «uch  pores. 

$0  that  ^n9ther  cause  pf  o|>acity  must  be 
sought  for.  Now  all  bodies  have  vastly 
more  pores  or  vacuities  than  are  necessary 
for  an  infinite  number  of  rays  to  pass  freely 
tliroiigh  them  in  riglit  tines,  witliout  striking 
on  any  of  the  parts  themselves.  For  since 
water  is  nineteen  tunes  lighter  or  rarer 
tfian  gold ;  and  yet  gold  itself  is  so  very 
rare  that   magnetic   effluvia   past   freely 
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fkron^  it,  ^tfaont  any  opposition,    and 
qoicksilver  is  readily  received  within  its 
pores,  and  even  water  itself  by  compres- 
sion, it  must  have  more  pores  than  solid 
parts;   conseqnently  water  must  have  at 
least  forty  times  as  moch  vacolty  as  solidity. 
The  cause,  therefore,  why  some  bodies  are 
opaque,  does  not  consist  in  the  want  of  rec- 
tilinear pores,  pervious  every   vray,    but 
either  in  the  unequal  density  of  the  parts, 
or  in  the  magnitude  of  the  pores,  and  to 
their  being  either  empty,  or  6lled  with  a 
different  matter ;  by  means  of  which  tlie 
rays  of  light,  in  their  passage,  are  arrested 
by  innnroenble  redactions  and  reflections, 
till  at  length  falling  on  some  solid  part, 
they  become  quite  extinct,  and  are  utterly 
absorbed.    Hence  cork,  paper,  wood,  &c. 
are  opaque ;  while  glass,  diamonds,  &c,  are 
pellucid.    For  in  the  confines  or  joining  of 
parts  alike  in  density,  such  as  those  of  glass, 
water,  diamonds,  Sec  among  themselves, 
no  refraction  or  reflection  takes  place,  be* 
cause  of  the  equal  attraction  every  way 
so  that  such  of  the  rays  of  light  as  enter  the 
flftt  surface,  pass  straight  through  the  body, 
excepting  such  as  are  lost  and  absorbed, 
by  striking  on  solid  parts:  but  in  the  bor- 
dering of  parts  of  unequal  density,  such  as 
those  of  wood  and  paper,  both  with  regard 
to  themselves,  and  with  regard  to  the  air, 
or  empty  space  in  their  larger  pores,  the 
attraction  being  oneqnal,  the  reflectioos 
and  refractions  will  be  very  great ;  and  thus 
the  rays  will  not  be  able  to  pass  through 
inch  bodies,  being  continually  driven  about, 
tin  they  become  extinct. 

That  this  interruption  or  discontinuity  of 
parts  is  the  chief  Cause  of  opacity.  Sir  Isaac 
Newton  argues,  appears  firom  hence,  that 
•11  opaque  bddies  immediately  begin  to  be 
tfan»parent,  when  their  pores  become  filled 
with  a  substance  of  nearly  equal  density 
with  their  parts.  Thus,  paper  dipped  in 
water  or  oil,  some  stones  steeped  in  water, 
linen  doth  dipped  in  oil  or  vinegar,  &c» 
become  more  transparent  than  before. 

OPAL,  in  mineralogy,  a  species  of  the 
Qmrts  fiunily,  foimd  in  many  parts  of 
Europe,  especially  in  Hungary.  When 
first  dug  out  of  tiie  earth  it  is  sofY,  but  it 
hardens  ^nd  dimioishes  in  bulk  by  exposure 
to  tiie  air.  The  specific  gravity  varies 
from  1.9  to  2.5.  Tliere  are  four  subspecies, 
vis.  the  precious,  the  common,  the  semi, 
and  the  wood  opal.  Some  specimens  have 
the  property  of  emitting  various  coloured 
rays,  with  a  particular  efiiilgency  when 
placed  bf  tween  the  eye  and  the  light.  Tho 
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opals  that  possess  this  property  are  dMn* 
guished  by  lapidaries  by  the  epithet  orien< 
tal  or  nobilis.  It  is  esteemed  the  mo^ 
beaatiful  of  tiie  gems  by  Eastern  natious; 
but  in  Europe  it  is  not  quite  so  bigliy 
valued  on  account  of  its  liability  to  split  an 
a  sudden  chauge  of  temperature:  if  is 
principally  used  for  necklaces,  ear-riifss, 
and  finger-lings.  The  most  beautiful  <pals 
known  are  in  the  Imperial  cabio't  of 
Vienna;  one  is  five  inches  long  ao^  two 
and  a  half  in  diameter :  another  is  df  the 
size  and  nearly  of  tiie  shape  of  a  hei's  egg. 
The  noble  opal  consists  of  silica  anl  water 
in  tiie  proportion  of  9  to  l.  Spcimcns 
of  the  common  and  semi- opal  hive  been 
analysed  and  found  to  consist  as  fi Hows : 

Common  Opal.  Semi  Opal. 

Silica 98.75 43.50 

Alumina O.t o.Q 

Oxide  of  iron...      O.l  47. 

Water 0.0  7.5 


Loss, 


98  95  98.00 

._1.05  _2^, 

100  100 


OPATRUM,  in  natural  history,  a  genus 
of  insects  of  the  order  Colepptera.  Antennas 
moniliform,  thicker  towards  the  tip ;  bead 
projecting  frum  a  cavity  in  tiie  thorax ; 
thorax  a  little  flattened,  margined  ;  shells 
immarginate,  longer  titan  tiie  abdomen. 
There  are  tweuty-eight  species,  O.  sabu- 
losum,  is  brown,  bliells  with  three  indented 
raised  lines ;  thorax  emarginate.  Inhabits 
Europe  and  America,  on  sand. 

OPERAy  a  dramatic  composition  set  to 
music,  and  sung  on  tiie  stage,  accompa- 
nied with  musical  instruments,  and  eUrich- 
ed  with  magnificent  dresses,  machines,  and 
otiier  decorations. 

Opera  glaga,  in  optics,  so  called  fi-om  its 
use  in  theatres,  &e.  it  is  sometimes  called 
a  '*  diagonal  perspective"  from  its  con- 
struction. It  consists  of  a  tube  about  four 
inches  long,  in  each  side  of  which  tiiere  is 
a  hole  exactly  against  the  middle  of  a  plane 
mirror  which  reflecis  the  rays  fidling  upon 
it,  to  tiie  convex  glass,  through  which  they 
arc  refracted  to  the  concave  eye-glass,- 
whence  they  emerge  parallel  to  tiie  eye 
at  the  hole  in  Uie  tube.  This  instrument 
is  not  intended  to  magnify  objects  more 
tiian  about  two  or  three  times.  The  pecu- 
liar artifice  is  to  view  a  person  at  a  small 
dist«nrr,  so  that  no  one  shall  know  who 
is  observed :  for  the  instrument  points  to 
a  different  object  from  that  which  a  view* 
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\i;  and  as  there  is  a  hole  on  each  side,  it  OPHRTS,  in  botany,  a  genos  of  the 

it  impossible  to  linow  on  which  hand  the  .GynandHa  Diandria  class  and  order.    Na- 

ohect  is  situated,  which  yon  are  looking  tural  order  of  Orchidese.    Essential  cha* 

at.  racter:  nectaiy  somewhat  keeled  under- 

CPERCULARIA,  in  botany,  a  genns  of  n«ath.  There  are  thirty-fonr  species,  lliese 

the  Vetrandria  Monoeynhi  chus  and  order,  plants  are  of  tlie  same  natural  genus  with 

Essthllal  character:  flower  componnd;  ca-  ^^  Orchis.     Linnaeus   distingnished   this 

lyx  nmmon,  one-leafed,  nnequaliy  toothed,  Mtnral  order  into  geneim  ironi  the  necta- 

closi'ilby  a  common  receptacle,  flowering  nom,  which  in  Orchis  forms  a  horn  or  spur 

above,  seeding  below,  ftlling  when  ripe.  *^  ^^^  ^^^  of  the  flower,  whereas  the  lip 

There  a>e  three  species.  <^f  >t  >»  this  is  a  petal,  hanynng  down  with  a 

OPHtDIUM.  in  natural  history,  a  genns  "^/®  ^'  >*f !  ™™"»  ?!«»"B  ^«  •^•ck    O. 

of  fishes  of  the  order  Apodes.     Generic  ™°*  •^•^  ^"^*^  "^*  Ophry.*,  has  the  root 

charactei:  the  head  rather  naked ;  teeth  ui  ^""P^****  of  many  strong  fibres,  from  which 

the  jaws,  palate,  and  throat ;  gill  membrane  "^^  ^^^  ®^  ^«'"«^  leaves,  jointed  at  their 

seven-rayfd  ;  body  in  the  form  of  a  sword.  *^*^ '   between  these  spring  up  a  naked 


There  are  four  species.    We  shall  notice  •**'*^»  ^^^^^  *"«***  ^^^^  '"  height,  term?- 

only  O.  barbatnra,  or  the  bearded  Ophi-  n«*«*^y«  *<><»«  "pike  of  herbaceous  flowere, 

dinm :  this  h  £enerally  abont  eight  inches  «f«nWing  gnats,  composed  of  five  petals, 

longr,  and  i«  a  native  of  the  Adriatic  and  ^"^  *  '®°^  ^^^^  '*P  ^  **»*  nectarium,  a 

Meiliterraueui  Sras.    On  the  coasto  of  Pro-  ^S^^  ^^  standard  above,  and  two  wings  on 

vrnce  it  is  ofien  taken  with  other  fishes  in  "®  "°?''  ^^P*"'®  Mgotor,  opening  in  six 

nets,  but  by  no  means  highly  valued.    It  P""^  ""««  with  small  seeds  like  dost.  Ka- 

subsists  on  smsll  fishes  and  crabs.  ^'IJ^^^lff  1?^  ^^^  ""f  ^"~P*' 

nnum/iTr\aotY^   :-  u^*-«       jj^  OPHTHALMIA,  m  medicine,  an  inflam- 

s^,^ ^         £-  Ai.  Vi      *        •   ■:.M.  mation  of  the  membranes  which  invest  the 

tongue^  a  genns  of  the  Cryptogamia  Filiqes  ^y^ 

class  and  order.    Natural  order  of  FiUces,  •     OPIUM,  in  chemistry  and  medicine,  an 

or  Ferns.     Generic   character:   capsules  inspissated  gummy  juice,  which  is  obtained 

nomerous,  connected  by  a  membrane  into  a  fl^m  the  head  of  the  «  papaper  somnife. 

distich  spike,  snbglobniar,  when  ripe  open-  nim.-    It  is  imported  from  Penia,  Anbia, 

ing  transversely,  without  any  elastic  nng ;  a„a  other  warm  parts  of  Asia,  m  flat  caka 

seeds  very  msny,  extremely  minute.  There  eovered  with  leaves  to  prevent  their  stirkimr 

arejime  species.  together.    It  has  a  reddUh  brown  colow. 

OPHIORHIZA,  in  botany,  a  genns  of  and  strong  peculiar  smell :  its  taste  at  first 

the  Pentandria  Monogynia  class  and  order.  \g  naneons  and  bitter;  but  this  soon  be- 

Natural  order  of  Stellatae.    Gentiaine,  Jus-  comes  acrid,  and  produces  a  slight  warmth 

aien.    Essential  cliaracter :  corolU  funnel-  in  the  mouth.    A  peculiar  sniMtance  has 

form ;  germ  bifid  j  stigmas  two ;  fruit  two-  been  detected  in  ophnn,  to  which  it  is  sop. 

lobed.    Tliereare  three  species.  po^d  the  properties  it  pomsses  of  pro- 

OPHIOXYLUM,  in  botany,  nerpenHne  docing  sleep  are  owing.     On  account  of 

•Mod,  a  irenos  of  the  Polygamia  Monoecia  this  property  this  substance  has  received 

dass  and  order.    Natural  order  of  Apoci-  the  name  of  narcotic  matter.  It  is  obtained 

nev,  Jussieu.    Eisential  character:  herma-  from  the  milky  juices  of  some  plants,  as 

phrodite,  calyx  five-cleft;  corolla  five-cleft,  those  of  the  poppy,  lettuce,    and  soma 

fannel-form ;  stamens  ^ve ;  piitil  one :  male,  others.    Opinm,  which  b  extracted  from 

calyx  bifid ;  corolla  five-cleft,  with  a  fiin-  the  poppy,  is  prepared  by  the  following 

nel-form  mouth;  nectary  cyKndric ;  stamens  process.    The  heads  of  the  white  poppy, 

two.  There  is  but  one  species;  vis.  O.  ser-  which  is  cultivated  ia  different  countries  of 

pentionm,  scariet-flowered  ophioxylom,  a  the  east  for  this  purpose,  an  wounded  with 

native.of  tlie  East  Indiea.  a  sharp  instrument ;  a  milky  juice  flowf  out, 

OPHI  R A,  in  botany,  a  genns  of  the  Oe-  which  concretes,  and  is  collected  and  formed 

tandria  Monogynia  class  and  order.  Natural  into  cakes.    In  this  state  opium  is  a  tana* 

order  of  Onagrse,  Jnssien.    Essential  cha-  cioos  substance,  of  a  brownish  colour;  has 

racter:  involucre  two-valved,  tfaree^lower'  a  peculiar  smell,  and  a  disagreeable  bitter 

ad :  corolla  four  p^talM,  superior ;  berry  tarte.    It  becomes  soft  with  a  modeimta 

ooe^lled.    There  is  but  one  species  ..eia.  heat.  It  readily  takes  tire,  and  bums  lapid- 

0.stncta,anativeofAfKca.  |y.    By  the  analysis  of  ophun,  it  appean  to 
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1^  eoaposed  of  the  sulphates  of  lime  and  of  oscyamns  niger,  or  henbane.    The  leaves  o^ 

potash,  extractive  matter,  gloten,  mucilage,  some  plants  also  produce  similar  effects,  as 

fcainaos  matter,  and  an  oil,  besides  the  nar.-  those  of  the  deadly  nightshade,  fox-glove, 

cotic  matter,  to  which  its  peculiar  proper-  and  conium  maculatom,  or  hemlock.    See 

ties  are  owiag.    By  digesting  opium  in  wa-  Poppy; 

ter,  part  of  it  is  dissolved,  and  by  evapo-  OPOPANAX.    See  Gum  resta, 
imtiDg  the  solution  to  the  consistence  of  OPOSSUM.    See  Didelphis. 
syrop,  a  gritty  precipitate  appears,  which  OPTICS,  tlie  science  of  vision,  inclnd- 
becomes  more  copious  with  the  addition  of  ing  Catoptrics  and  Dioptrics,  and  even  Per- 
water.    Tliis  precipitate  is  composed  of  re-  spective ;  as  also  the  whole  doctrine  of  light 
aiDOiis  and  extractive  matter,  bttides  the  *  and  colours,  and  all  the  phenomena  of  viai- 
peculiar  narcotic  matter  whicli  is  crystd-  ble  objects.    See  Perspective. 
Used.     When  alcohol  is  digested  on  this  Optics,  in  its  more  extensive  acceptation, 
precipitate,  the  resinous  and  narcotic  mat-  is  a  mixed  mathematical  science,  which  ex- 
teiB  are  dissolved,  and  the  extractive  mat-  plains  the  manner  in  which  vision  is  per- 
ter  remains  behind.    As  the  solution  cools,  formed  in  the  eye ;  treats  of  sight  in  gene-' 
the  narcotic  matter  crystallizes ;  but  the  ral ;  gives  the  reasons  of  the  several  modi- 
ciyatals  are  coloured  with  a  portion  of  re-  fications  or  alterations,  which  the  rays  of  light 
ain.    By  repeated  solutions  and  crystalliza-  undergo  in  the  eye ;  and  shows  why  objecta 
tions  it  may  be  obtained  tolerably  pure.  If  appear  sometimes  greater,  sometimes  small- 
alcohol  be  digested  on  the  residuum,  it  be-  er,  sometimes  more  distinct,  sometimes  more 
conies  of  a  deep  red  colour,  the  same  crys-  confused,  sometimes  nearer,  and  sometimes 
tab  are  deposited  on  cooling,  and  may  be  more  remote.    In  this  extensive  significa* 
pnri6ed  in  the  same  way  from  the  resinous  tion  it  is  considered  by  Sir  Isaac  Newton, 
matter  with  which  they  are  oootaminated.  in  his  Optics.    Indeed  optics  make  a  con- 
Tbenarcoticmatter,iriienpn>periy purified,  siderable  branch    of  natural  philosophy; 
is  of  a  white  coh>or;  crystaUiaes  in  right-  both  as  it  explains  the  laws  of  nature,  ac* 
angled  prisms,  with  a  rhomboidal  base  ;and  cording  to  which  vision  is  performed,  and 
has  neither  taste  nor  smell.    It  is  insoluble  as  it  accounts  for  abundance  of  ph)sical 
in  cold  water,  and  requires  400  parts  of  phenomena,  otherwise  inexplicable, 
boiling  water  for  its  solution,  from  which  it  The  reflection  of  the  rays  of  light  is,  in- 
is  precipitated  by  cooling.    The  solution  deed,  an  occurrence  too  frequent  and  oh* 
does  not  redden  the  tincture  of  turnsole,  vioos  to  have  escaped  the  notice  even  of 
It  iM  soluble  in  94  parts  of  boiling  alooiiol,  the  earliest  observers ;  a  river  or  some 
and  requires  about  100  parts  when  it  is  cold,  other  piece  of  water  was  probably  the  first 
When  water  is  added  to  the  solution  in  aico-  mirror ;  its  effect  was  afterward  imitated  by 
hoi,  it  is  precipitated  in  the  form  of  a  white  metallic  mirrors :  hence  was  discovered  the 
opaque  matter.    One  of  the  most  decided  equality  of  the  angles  of  incidence  and  re* 
characters  of  this  substance  is  its  easy  solu-  flection.    It  was  known  at  an  early  period 
bility  in  all  the  acids,  and  without  the  aid  of  that  m  oar,  or  other  straight  piece  of  wood, 
heat.    It  is  precipitated  from  these  solo-  partially  immersed  in  water,  no  longer  ap« 
tions  by  means  of  an  alkali,  in  the  form  of  peared  straiglit,  yet  ages  after  this  elapsed 
white  powder.    Pure  alkalies  increase  the  before  any  attempts  were  made  to  asoer- 
power  of  its  solubility  in  water,  and  the  tain  the  relation  between  the  angles  of  inci* 
acids,  when  not  added  in  excess,  occasion  a  dance  and  refraction.  Empedocles  was  the 
precipitate.    When  nitric  add  is  poored  on  first  person  on  record  tliat  wrote  systema- 
the  crystals  reduced  to  a  coarse  powder,  it  tically  on  light ;  and  Euclid  composed  a 
communicates  to  them  a  red  colour,  and  treatise  on  the  ancient  optics  and  catoptrics; 
xeadily  dissolves  them.    When  the  solution  dioptrics  being  less  known  to  the  ancients. 
Is  heated  and  evaporated,  it  yields  crystals  though  it  was  not  quite  unnoticed  by  them, 
of  oxalic  add  ia   considerable  quantity,  for  among  the  phenomena  at  the  beginning 
The  residuum  has  a  very  bitter  taste.  From  of  that  work,  Euclid  remarks  the  effect  i 
the  effects  of  heat  and  of  nitric  add  on  this  bringing  an  object  into  view,  by  refraction, 
mbatance  it  appears  to  be  composed  of    in  the  bottom  of  a  vessel,  by  pouring  water 
oxygen,  hydrogen,  carbon,  and  aaote.  This  into  it,  which  could  not  be  seen  over  the 
narcotic  substance  is   also  found  in  the  edge  of  the  vessel  before  the  water  was 
milky  joice»  and  in  the  extracts  which  are    poured  in ;  and  Qthejr  authors  speak  of  the 
obtained  finom  several  other  plants,  as  from     then  known  effects  of  glass  globes,  &e. 

oflactnca,  or  lettuce;  by-    both  as  boraing  glasses,  and  aa  to  bodies 
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seen  thfTMigli  them.  Eiiclid*8  work,  the  not  nnaciioahitedwitlitbe  magnify tng  power 
gomioeness  of  whirh  has  been  doubted,  is  of  ghas  globes  filled  with  water,  though 
chiefly  on  catoptrics,  or  reflected  rays ;  in  they  probably  knew  nothing  of  the  reason 
which  he  shows  the  chief  properties  of  of  this  power ;  and  it  is  supposed  that  the 
them  in  plane,  convex,  and  concave  sur-  aactent  engravers  made  nse  of  a  glass  globe 
faces,  in  his  usual  geometrical  manner,  be-  tilled  with  water  to  magnify  their  figures, 
ginning  witli  that  concerning  the  equality  that  they  might  work  to  more  advantage, 
of  tlie  angles  of  incidence  and  refledtion,  Ptolemy,  about  the  middle  of  the  second 
which  he  demonstrates ;  and  in  the  last  pro-  century,  wrote  a  considerable  treatise  on 
position,  allowing  the  effect  of  a  concave  optics.  Ttie  work  is  lost ;  bat  from  tlie  ac- 
speciilnm,  as  a  burning  glass,  when  exposed  counts  of  others  it  appeare  tliat  he  there 
to  tiie  rays  of  the  sun.  treated  of  astronomical  refraction*.     Tht 

llie  effects  of  burning  glasses,  both  by     tirst  astronomers  were  not  aware  that  the 
refraction  and  reflection,  are  noticed  by  se-     intervals  between  stars  appear  less  when 
ireral  others  of  the  ancients,  and  it  has  been     near  the  horizon  than  in  the  meridian  ;  and 
thought  that  tlie  Romans  had  a  method  of    on  this  account  they  must  have  been  much 
lighting  their  sacred  fire  by  some    such     embarrassed  in  their  observations ;  but  it  is 
means.    Aristophanes,  in  one  of  bis  come-     evident  that  Ptolemy  was  aware  of  this  cur- 
dies,  introduces  a  person  as  making  use  of    cumstance  by  tlie  cantion  which  he  gives 
a  globe  filled  with  water  to  cancel  a  bond     to  allow  something  for  it,  whenever  recourse 
that  was  against  him,  by  thus  melting  the     is  had  to  ancient  observations.    This  philo- 
wax  of  the  sea).  If  we  give  credit  to  what    sopher  also  advances  a  very  remote  hypo- 
-some  ancient  historians  are  said  to  have     thesis  to  account  for  the  remailiably  great 
Vrritten  concerning  the  exploits  of  Archi-     apparent  size  of  the  sun  and  moon  when 
medes,  we  shall  be  induced  to  think  that     seen  near  the  horizon.   'The  mind,  he  says, 
be  coustnicted  some  very  powerful  burning    judges  of  the  size  of  objects  by  means  ol  a 
mirrors.    It  is  even  allowed  that  this  emi-    preconceived  idea  of  their  distance  from  us ; 
nent  geometrician  wrote  a  treatise  on  the     and  this  distance  is  fiincied  to  be  greater 
subject  of  them,  thongh  it  be  not  now  ex-     when  a  nnmber  of  objects  are  interposed 
tant ;  as  also  concerning  the  appearance  of    between  the  eyo  and  the  body  we  are  view- 
a  ring  or  circle  under  water,  and  tlierefore     ing,  which  u  the  case  when  we  soe  the  hea- 
could  not  have  been  ignorant  of  the  com-     venly  bodies  near  the  horizon.    In  hb  Al- 
mon  phenomena  of  refraction.    We  find     magest,  however,  he  ascribes  this  appear- 
inany  questions  concerning  optical  appear-     ance  to  a  refraction  of  the  rays  by  vapours, 
ances  in  the  works  of  Aristotle.    This  an-     which  actually    enlarge  tJie  angle  under 
ihor  was  also  sensible  tliat  it  is  tiie  reflec-     which  the  luminaries  appear,  just  as  the  an- 
tion  of  light  from  the  atmosphere  which     gle  is  enlarged  by  which  an  object  is  seen 
prevents  total  darkness  after  the  snn  sets,     from  under  water.    See  Ptolemy. 
and  in  places  where  be  does. not  shine  in        Albazen,  an  Arabian  writer,  was  the  next 
the  day  time.   He  was  abo  of  opinion,  that    autlior  of  consequence,  who  vrrote  about  the 
Taiiibows,  halos,  and  mock  sons  were  all     year  11 00.     Alhazen  made  many  experi« 
occasioned  t>y  the  reflection  of  the  sun-     meats  on  refraction,  at  the  surface  between 
-beams  in  different  circumstances,  by  whiclt     air  and  wate^  air  and  glass,  and  water  and 
-an  imperfect  image  of  bis  body  was  pro-     glass  -,  and  hence  he  deduced  several  pro- 
duced, the  colour  only  being  exhibited,  and     perties  of  atmospherical  refraction,  such  as, 
-not  his  proper  figure.    The  ancients  were     that  it  increases  the  altitudes  of  all  objects 
not  only  acquainted  with  the  more  ordinary    in  the  heavens ;  and  he  first  advanced  that 
api>earance8  of  refraction,  but  knew  also     the  stars  are  sometimes  seen  above  the  ho- 
■the  production  of  colours  by    refracted     riion  by  means  of  refiraction,  wheji  they  are 
light.    Seneca  says,  titat  when  the  light  of    really  below  it ;  which  observation  was  con- 
the  son  shines  through  an  angular  piece  of    firmed  by  Vitellio,  Waltlier,  and  especially 
fHass,  it  shows  all  the  colours  of  the  rain-     by  the  olMervations  of  T^cho  Brahe.    Al- 
bow.    These  colours,  however,   he  says,     hazen  observed,  that  refiraction  contracts 
are  false,  such  as  are  seen  in  a  pigeon's     the  diameters  and  distances  of  the  heavenly 
neck  when  it  changes  its  position ;  and  of    bodies,  and  that  it  is  the  cause  of  the  twink- 
tlie  same  nature  he  says  is  a  speculum,     ling  of  the  stars.    This  refractive  power  he 
-which,  without  having  any  eok)ur  of  its     ascribed,  not  to  the  vapours  contained  in 
own,  assumes  that  of  any  other  body.  the  air,  but  to  its  different  degrees  of  trans- 

It  appcan  also,  that  the  ancients  were     parcocy.    And  it  was  hu  opinion,  that  so 
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&r  from  being  the  cause  of  the  heavenly  bo- 
flies  appearing  larger  near  the  horison,  that 
it  would  make  them  appear  less ;  observing 
that  two  stars  appear  nearer  together  in  the 
horizon,  than  near  the  meridian.  This  plie- 
iMMnenon  he  ranks  among  optical  jdecep- 
tions.  We  judge  of  distance,  he  says,  by 
comparing  the  angle  under  which  objects 
.appear,  witli  their  supposed  distance;  so 
that  if  these  angles  be  nearly  equal,  and 
the  distance  of  one  object  be  conceived 
greater  than  that  of  the  other,  this  will  be 
imagined  to  be  the  larger.  And  he  further 
observes,  that  the  sky  near  tlie  horizon  is 
always  imagined  to  be  further  from  us  than 
any  other  part  of  the  concave  snifece. 

In  tlie  writings  of  Alhazen,  too,  we  find 
tiie  first  distinct  account  of  Uie  magnifying 
power  of  glasses,  and  it  is  not  improbable 
that  his  writings  on  this  head  gave  rise  to 
the  useful  invention  of  spectacles ;  far  he 
says,  that  if  an  object  be  applied  cla«e  to 
the  base  of  the  larger  segment  of  a  sphere 
of  glass,  it  will  appear  magnified.  He  also 
treats  of  the  appearance  of  an  object  through 
a  globe,  and  says  that  he  was  the  first  who 
observed  tlie  refraction  of  rays  into  it. 

In  i«70,  Vitellio,  a  natif  e  of  Poland, 
published  a  treatise  on  optics,  containing 
all  that  was  valuable  in  Alhazen^  and  di- 
gested in  a  better  manner.    He  observes, 
that  light  is  always  lost  by  refraction,  which 
makes  objects  appear  less  Inminons.    He 
gave  a  table  of  Uie  results  of  his  experi- 
ments on  the  refractive  powers  of  air,  wa- 
ter, and  glass,  corresponding  to  dififerent 
angles  of  incidence.  He  ascribes  the  twink- 
ling of  tiie  stars  to  the  motion  of  the  air  in 
which  tne  light  is  refracted ;  and  he  illus- 
trates this  hypothesb  by  observing,  that 
they  twinkle  still  more  ¥rlien  viewed  in  wa- 
ter put  in  motion.    He  also  shows,  that  re- 
fraction is  necessary  as  well  as  reflection, 
to  form  tlie  rainbow ;  because  the  body 
which  the  rays  (all  upon  is  a  transparent 
substance,  at  the  surface  of  which  one  part 
of  the  light  is  always  reflected,  and  another 
refracted.    And  he  makes  some  ingenious 
attempts  to  explain  refraction,  or  to  ascer- 
tain the  law  of  it    He  also  considers  the 
fofi  of  glass  spheres,  and  the  apparent  size 
of  objects  seen  through  them,  though  with 
but  little  accuracy.    See  R£PRACTioiir. 

Contemporary  with  Vitellio  was  Roger 
Bacon,  a  man  of  very  extensive  genins,  who 
wTOte  upon  almost  eveiy  branch  of  science; 
though  it  Is  thought  his  improvements  in 
optics  were  sot  carried  fiu*  beyona  those  of 


Alhazen  and  Vitellio :  to  him,  however,  hat 
been  attributed  the  invention  of  the  Magic 
LAKTf^,  which  see. 

Oneiftf  the  next  who  distinguished  him* 
self  in  this  way  vras  Maurolycos,  teacher 
of  mathematica  at  Messina.  In  a  treatise, 
"  De  Lamine  et  Umbra,**  published  in  1575, 
be  demonstmtes,  that  the  crystalline  hu- 
mour of  the  eye  is  a  lens  that  collects  the 
rays  of  light  issuing  from  the  objects,  and 
throws  them  upon  the  retina,  where  the  fo- 
cus of  each  pencil  b.  From  this  principle 
he  discovered  the  reason  why  some  people 
are  short-sighted,  and  others  long-sighted  ; 
also  why  the  former  are  relieved  by  con- 
cave gUsses,  and  the  others  by  convex 
ones. 

Contemporary  with  Maurolycus  was  John 
Baptista  Porta,  of  Naples.  He  discovered 
the  camera  obscnra,  which  throws  consider- 
able light  on  the  nature  of  vision.  Hie 
house  was  the  cotnstant  resort  of  all  the  ii^ 
genious  persons  at  Naples,  whom  be  formed 
into  what  he  called  An  Academy  of  Secrets, 
each  member  being  obliged  to  contribute 
something  that  vras  not  generally  known* 
and  might  be  useful.  By  thb  means  he  was 
fhmished  with  materials  for  his  **  Magia 
NatoraUs,"  which  contains  hb  account  of 
the  camera  obscure,  and  the  first  edition  of 
which  was  published,  as  he  informs  us,  whea 
he  was  not  quite  fifteen  years  old.  He  also 
gave  tlie  fint  hint  of  the  magic  lantern, 
whirJi  Kircher  afterwards  followed  and  im- 
proved. Hb  experiments  with  the  camera 
obscara  convinced  him,  that  vision  is  per- 
formed by  the  Intromission  of  something 
into  the  eye,  and  not  by  visual  rays  pn>> 
ceeding  from  it,  as  bad  been  formerly  ima* 
gined  ;  and  he  was  the  first  who  fully  satis* 
fied  himself  and  others  upon  thb  subject. 
He  justly  considered  tlie  eye  as  a  camera 
obscura,  and  the  pupil  the  hole  in  the  win* 
dow'shntter ;  but  he  was  mbtaken  in  sup- 
posing that  the  crystalline  humour  corre- 
sponds to  the  wall  which  receives  tli'e  ima- 
ges; nor  was  it  discovered  till  tttc  year 
1604,  that  this  ofiice  b  performed  by  the 
retina.  He  made  a  variety  of  just  reniarkj 
concerning  vision,  and  particularly  ex- 
plained several  cases  in  which  we  imagine 
things  to  be  without  the  eye,  when  the  ap- 
pearances are  occasioned  by  some  afiection 
of  the  eye  itself,  or  by  some  motion  with- 
in  the  eye.  He  remarked  also,  that,  in 
certain  circumstances,  vbion  will  be  assbted 
by  convex  or  concave  glasses ;  and  he  seems 
even  to  have  made  some  small  advances  to« 
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^fards  the  ducoveiy  of  telescopei.  Other 
treatues  on  opticsi  with  various  and  gnidim] 
iniprovemeoti,  were  afterwards^uc^sssively 
pabliflbed  by  seven!  authors,  whose  namesi 
witli  the  titles  and  brief  accounts  of  their 
several  works  would  occupy  a  laiige  apace. 
We  most,  however,  mention  the  excellent 
woiic  on  optics,  by  Dr.  Smith,  2  vols.  4to. ; 
an  abridgment  of  which  was  made  by  Dr. 
Kipling,  for  the  use  of  the  students  at  the 
universities,  entitled  <<  Elementary  Parts 
of  Dr.  Smith's  Optics,"  &c.  1778 ;  and  an 
ehiborate  History  of  the  Present  State  of 
Discoveries  relatina  to  Vision,  light,  and 
Cq|onrs,  by  Dr.  Priestley,  4to.  1772 ;  a 
work  highly  instructive  and  entertaining  to 
persons  who  have  a  ta^te  for  physics.  • 

Tiie  laws  of  optics  depending  npon  the 
properties  of  Light,  the  reader  will  do  well, 
as  introductory  to  this  article,  to  refer  to 
what  has  been  said  in  oiur  fonrdi  volume  on 
that  subject.  There  will  be  found  much 
curious  speculation,  and  a  variety  of  int^ 
resting  facts  relating  to  the  nature  of  light, 
its  velocity,  and  tbe  direction  which  it  takes 
in  moving  through  free  space  and  through 
our  atmo«ipb«*re.  We  sludl  in  this  place 
give  a  few  definitions  necessary  to  the  mere 
itndent. 

By  a  ray  of  light,  it  meant  the  motiao  of 
a  single  particle ;  and  its  motion  is  repre- 
sented by  a  straight  line.    Any  parcel  of 
rays  proceeding  from  a  point,  is  called  a 
pencil  of  rays.    By  a  medium,  is  meant  any 
pellucid  or  transparent  body,  which  snffera 
liaht  to  pass  through  it.    Thus,  water,  air, 
imd  glass,  are  call^  media.    Itollel  rays, 
are  sach  as  move  always  at  the  same  dis* 
tance  from  each  other.   If  rays  continually 
recede  frvm  each  other,  as  from  C  to  cd 
(Phite  I.  Optics,  fig.  1.)  they  are  said  to  di- 
verge.   If  they  continually  approach  U^ 
wards  eadi  other, as  m moving frvm cif  to 
C  they  are  said  to  converge.  Tlie  point  at 
which  converging  rays  pieet,  is  called  the 
focns.    The  point  towards  which  they  tend, 
but  which  they  are  prevented  from  coming 
to,  by  some  olntacle,  is  called  the  imaginary 
locus.    When  rays,  after  passing  through 
one  medium,  on  entering  another  medium 
of  different  density,  are  bent  out  of  their 
former  course,  and  made  to  change  their 
direction,  they  are  said  to  be  rd&acted: 
thus  A  C  (fig.  «),  is  a  ray  which,  when  it 
enters  the  mediom  H  O  K  instead  of  pro-* 
ceeding  in  the  same  direction  C  L,  it  it 
made  to  move  in  the  direction  C  S.  When 
they  strike  against  a  snrfiMe,  and  are  sent 
back  Bg/tin  from  the  miacti  tbej  are  nid 


to  be  reflected.  The  inddent  ray,  aa  A  C, 
is  that  which  comes  from  any  luminoim 
body,  and  fiiUs  npon  the  reflecting  sorfruse, 
asHR,audCMis  the  reflected  ray.  The 
angle  of  incidence,  is  that  which  is  contain- 
ed between  the  incident  ray  A  C  and  a 
perpendicnhu-  to  the  reflecting  aorftce  in 
the  point  of  reflection,  as  the  angle  AC  D. 
The  angle  of  reflection,  is  that  contained  be* 
tween  the  said  perpendicular  D  C,  and  tbe 
reflected  ray  C  M,  viz.  the  angle  D  C  M. 
The  angle  of  refraction,  io  that  contained 
between  the  reflected  ray  C  S,  and  the  per- 
pendictthu  C  N,  viz.  the  angle  F  C  K.  Tbe 
angle  ot  deviation,  is  that  vriiich  ia  confmined 
between  the  line  of  direction  of  an  incident 
ray  A  L,  and  the  direction  of  the  same  ray 
C  F  after  it  is  refracted ;  tfans  the  angle 
L  C  F  is  the  angle  of  devution. 

A  lens,  is  ghss  ground  into  sach  a  form 
as  to  collect  or  disperse  the  nya  of  light 
which  pass  through  it  These  are  of  dil^ 
ferent  shapes,  and  from  thence  receiTC  dlA 
ferent  names.  A  planoHsonvez,  haa  one 
side  flat,  and  the  other  convex,  aa  A  (Bg»  3.) 
A  phmo  concave  is  flat  on  one  side,  and 
concave  on  the  otlier,  as  B.  A  doable 
convex,  Is  convex  on  bofli  sides,  aa  C  A 
double  concave,  is  concave  on  both  aidta, 
as  D.  A  meniscus,  is  convex  on  one  side 
and  concave  on  the  ether,  as  £.  A  line 
passing  through  the  centre  of  a  lens,  aa  FO, 
is  called  its  axis. 

O/R^friutUm.    If  the  nys  of  light,  after 
passmg  through  a  medium,  enter  another  of 
a  different  density  perpendicular  to  its  snr- 
fiure,  they  proceed  through  this  medium  in 
the  same  direction  as  before.    Thus  the 
ray  O  P  (fig.  S.)  proceeds  to  R,  in'^e  same 
direction.    But  if  they  enter  obliquely  to 
the  swfiice  of  a  medium,  either  denser  or 
rarer  than  what  they  moved  m  before,  they 
are ,  asade  to   change  their  directioB  ia 
passing  through  that  medium.    If  the  me- 
dium which  they  enter  be  denser,  they 
move  through  it  in  a  direction  nearer  to  the 
perpendicutar  drawn  to  its  turfoce.    Thus, 
AC,   upon  entering   tbe  denser  nedium 
H  O  K  instead  of  proceedmg  in  the  same 
duection  A  Lis  bent  into  tlie  direction  CF, 
which  makes  a  len  aiig'e  with  the  perpen- 
dicular O  P.    On  the  contrary,  when  light 
passes  out  of  a  denser  into  a  rarer  medium, 
it  moves  in  a  direction  farther  fiom  the 
perpendicular.    Thus,  if  8  C  were  a  ray  of 
hght  which  had  passed  through  the  denae 
■wdium  Jl  O  K,  on  arriving  at  the  rarer 
flsedian  it  would  move  ia  the  dirtctioo 
C  Ay  vddch  nakci  a  gitater  angle  wi  th  the 


OPTICS. 

perpendicular.    Ttds  refraction  is  greater  ineqoalities  on  the  snrfaces.    Hence  a  per* 

or  less,  that  Is,  ttie  rays  are  more  or  less  ion  can  see  tfarongh  water,  and  his  image 

bent  or  turned  aside  from  dieir  course,  an  reflected  by  it  at  the  same  time.    Hence 

the  second  mediom    through  which  they  also,  in  the  dusk,  the  furniture  in  a  room 

pass  is  more  or  less  dense  than  the  first,  may  be  seen  by  the  reflection  of  a  window. 

Hum,  forinstance,  light  is  more  refracted  in  while  objects  that  are  without  are  seen 

passing  from  ab  into  glass,  than  from  air  into  ti^ugh  it. 

water;  glass  being  denser  than  water.  And,        Upon  a  smooth  board,  about  the  centre  C, 

in  general,  in  any  two  given  media,  the  sme  describe  a  circle  H  O  K  P ;  draw  two  diame- 

of  any  one  angle  of  incidence  has  tlie  same  ters  of  the  circle,  O  P,  H  K,  perpendioobur 

intio  to  the  sine  of  the  corresponding  anj^  to  each  other;  draw  ADM  perpendicalar  to 

of  refiaction,  as  the  sine  of  any  other  angle  O  P ;  cut  off  D  T  and  C I  equal  to  three- 

of  incidencehas  to  the  sine  of  tti  correspond-  fourths  D  A ;  through  T  I,  draw T I S,  cuttini; 

ing  angle  ef  refiaction.  Hence,when  tlie  angle  the  circumference  in  S ;  N  S  drawn  (h>m  5 

of  tnddeoce  is  increased,  the  corresponding  perpendicularly  upon  O  P,  will  be  equal  to 

angle  of  refraction  is  also  increased  ;  be«  D  T,  or  three-fourths  of  DA.    Then  if  pins 


the  ratio  of  their  sines  cannot  conti-  be  stuck  perpendicularly  at  A,  C,  and  S, 

mie  the  same,  unless  they  be  both  increased;  and  the  board  be  dipped  in  the  water  as 

and  if  two  angles  of  incidence  be  equal,  the  far  as  the  line  H  K,  the  pin  at  .9  will  appear 

angles  of  refraction  will  be  equid.    The  in  the  same  line  with  the  pins  at  A  and  C. 

angle  of  deviation  nmst  also  vary  with  the  This  shews,  that  the  ray  which  comes  from 

an^e  of  incidence.    If  a  ray  of  light,  A  C,  the  pin  S  is  so  refracted  at  C,  as  to  come  to 

(fig.  i)  pass  obliqudy  out  of  air  hito  glass,  the  eye  along  the  line  C  A;  whence  the 

A  D  the  sine  of  the  angle  of  incidence  sine  of  incidence  A  D  is  to  the  sine  of  re- 

A  CD,  b  to  N  S,  the  sine  of  the  angle  of  fraction  N  S,  as  4  to  3.    If  other  pins  vrere 

refraction  N  C  S,  nearly  as  3  to  2  ;  there-  fixed  along  C  S,  they  weuM  all  appear  in 

fbre,  supposing  the  sines  proportional  to  the  AC  produced ;  which  shews  that  Hie  ray  is 

anffles,  the  sine  of  FCL  the  angle-  of  de-  bent  at  the  surface  only.    The  salne^  may 

viation,  is  as  the  difference  between  A  D«  be  shewn,  at  different  incfinations  of  tlie  in- 

and  N  S,  that  is,  as  3 — t,  or  1,  whence  the  eident  ray,  by  means  of  a  moveable  rod 

sine  of  inddenoe  is  to  the  sine  of  the  angle  turning  upon  the  centre  C,  which  always 

of  deviation  as  S  to  1.  In  like  manner  h  may  keep  the  ratio  of  the  sines  AD,  NS,  as 

be  siMwn,  that  when  the  ray  passes  ob-  4  to  5.    Also  the  son's  shadow,  eoinddui*; 

liqiiely  out  of  glass  Into  air,  the  skie  of  the  with  A  C,  may  be  shewn  to  be  refracted  in 

angle  of  inddenoe  will  be  to  that  of  de*  the  same  manner.     The  image  L,  of  a 

viation,  as  NS  to  AD — N8,  that  is,  as  small  object  S,  placed  under  vrater,  is  one- 

S  to  1.    In  passing  out  of  air  faito  water,  tlie  fourth  nearer  the  surface  than  the  object. 

sine  of  ttie  angle  of  ineidence  is  to  that  of  And  hence  the  bottom  of  a  pond,  river,  &r. 

refraction,  as  4  to  3,  and  to  that  of  dt-  Is  one-third  deeper  than  it  appears  to  a 

viation,  as  4  to  4*- 3,  or  1 ;  adi  in  passing  spectator. 

oat  of  water  hito  air,  the  sme  of  the  angle' of  To  prove  the  refraction  of  fight  in  a  dif- 
incidence  is  to  that  of  refraction,  as  3  to  4,  ferent  way,  take  an  upright  empty  vessel 
and  to  tiiat  of  deviation,  as  3  to  i.    Hence  into  a  dark  room  ;  make  a  small  hole  in  the 
a  ray,  of  light  cannot  pass  out  of  water  mto  window-shutter,  so  tliat  a  beam  of  light  may 
air  at  a  greater  angle  of  Incidence  than  fhll  upon  the  bottom  at  a  (fig.  4)  where  you 
48^  35",  the  sfaie  of  which  is  to  radids  as  niay  make  a  mark.    Then  fill  the  bason 
3  to  4b    Out  of  glass  mto  air  the  angle  must  with  water,  without  moving  it  out  of  its 
DOt  exceed  40*  11',  because  the  sme  of  place,  and  you  vrill  see  that  the  ray,  instead 
40*  11'  is  to  radius  as  9  to  3  nearly ;  conse-  of  falling  upon  tf,  will  fall  at  h.    If  a  piece 
qaientiy,  when  the  sine  has  a  greater  pro-  of  looking-glass  be  laid  m  the  bottom  of  the 
portion  to  the  radius  than  that  mentioned,  vessel,  the  fight  will  be  reflected  from  it, 
the  ray  will  not  be  Tefhicted.    It  must  be  and  will  be  observed  to  snfiler  the  same  re- 
observed,  timt  when  the  angle  is  vrithin  the  fraction  as  in  commg  in ;  only  in  a  contrary 
liaiit,  fbr  light  to  be  refracted,  some  of  the  direction.    If  the  water  be  made  a  little 
rays  will  be  reflected.    For  the  suifiices  of  maddy,  by  putting  into  it  a  few  drops  of 
all  bodies  are  for  the  most  part  uneven,  milk,  and  if  the  room  be  filled  with  dost, 
winefa  oecasaons  the  dissipation  of  much  the  rays  will  be  rendered  much  more  visi- 
li^t  by  the  nott  transparent  bodies ;  some  ble.    The  same  may  be  proved  by  another 
Wag  reflected,  and  some  refracted,  by  the  eyperiraent.    Pnt  a  piece  of  mooev  into 
VOL.V.  E 
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the  hmm  wben  empty,  and  walk  back  till  Hence  we  lee  the  reason  why  t  convex 

yoa  havejiut  lost  Bight  of  the  money,  which  glass  causes  the  son's  rays  to  bum  after 

wiUbe  hidden  by  the  edgeofthebason-Tben  passing  throngh  it.    SetBvuninoglassL 

pour  water  into  the  bason,  and  yon  will  see  AU  these  rays  cross  the  middle  ray  in  the 

the  money  distinctly,  though  yon  Wok  at  it  Ibcns  /,  and  then  diverge  from  it  to  the 

exactly  from  the  same  spot  as  before.    Sec  contrary  sides,  in  the  same  mnmer  as  they 

(fig.  S)  where  the  piece  of  money  at  S  will  conrerged  in  coating  to  it.  If  another  gbss, 

appear  at  L.    Hence  also  thestraight  oar,  F  G,  of  the  same  convexity  as  D  E,  be 

when  partly  immersed  in  water,  will  appear  placed  in  the  rays  at  the  same  distance  from 

bent,  as  A  C  S.  the  focus,  it  will  refract  them  so,  as  that, 

If  the  nys  of  light  fidl  upon  a  piece  of  flat  after,  going  oat  of  it,  they  will  be  all  pa* 
glass,  they  are  refracted  into  a  direction  rallel,  as  6c ;  and  go  on  in  the  same  numnet 
nearer  to  the  perpendicular,  as  described  as  they  came  to  the  first  gfauts  D  E,  but  on 
above,  while  they  pass  throngh  the  glass ;  the  contrary  sides  of  the  middle  ray.  The 
bat  after  coming  again  into  air,  they  are  re-  nys  diverge  from  any  radiant  point,  aa 
fracted  as  much  in  the  contrary  direction  ;  from  a  principal  focns  ;  therefore,  if  a  cast* 
10  that  they  move  exactly  parallel  to  what  die  be  pkeed  at/,  in  the  focns  of  the  con« 
they  did  befora  entering  rhe  glas».  Hut,  vex  glass  F  G,  the  diverging  nys  in  the 
on  account  of  the  thinness  of  the  glass,  this  space  F/G,  will  bo  so  refracted  by  tho 
deviation  is  generally  overlooked,  and  it  is  glass,  that,  after  going  ont  of  it,  they  will  he- 
considered  as  paasiog  directly  through  the  come  parallel,  as  shewn  in  ttie  space  c  6.  If 
glasd.  the  candle  be  placed  nearer  tlie  glass  tliaa 

If  parallel  ray*,  «6  {^g.  l)  fall  upon  a  its  focal  distance,  the  rays  vrill  diverge,  after 

plano-coDvex  lens,  cd,  they  will  be  so  re-  passing  through  the  glass,  more  or  less,  as 

frected,  as  to  unite  hi  a  point,  c,  behind  it ;  the  candle  is  more  or  less  distant  from  the 

and  this  point  is   called  the  **  pnncipal  focm. 

focus,*'  or  the  '*  focus  of  parallel  rays  ;"  the  If  the  candle  be  pfau^  fiirther  from  the 

distance  of  which  from  the  middle  of  the  gUss  than  its  fucal  ilnunee,  the  rays  wiU 

glass,  is  called  the  **  focal  distance,**  which  converge, .after  passing  throagh  tlie  gUss, 

is  equal  to  twice  the  radius  of  the  sphere,  of  and  meet  in  a  point,  wiiich  will  be  more  or 

which  the  lens  is  a  portion.  less  distant  from  the  glass,  as  the  candle  is 

Whan  parallel  n^ys,  as  AB  (fig.  5)  fall  nearer  to,  or  further  from,  its  focus;  and 

upon  a  donble  convex  lens,  they  will  be  r«*  where  the  rays  aseet,  they  will  form  an 

fracted,  so  as  to  meet  in  a  focus,  whose  die-  inverted  image  of  the  Ikme  of  the  candle ; 

tance  is  equal   to   the    radius  or  semi*  which  mi^  be  seen  ona  paper  placed  in  the 

diameter  of  tlie  sphere  of  the  lens.  meeting  cf  the  rays. 

Ex.  1.  Let  the  rays  of  the  son  pan  Hence,  if  any  object,  ABO  (fig.  6), 
through  a  convex  lens  into  a  dark  room,  and  be  placed  beyond  the  focus,  F,  of  tlie  con* 
&U  upon  a  sheet  of  white  paper  placed  at  vex  ghiss,  d  e/,  some  of  the  rays  which 
the  distance  of  the  prmcipal  focus  from  the  flow  from  mtry  point  of  the  obfect,  on  the 
lens.  S.  The  rays  ofa  candle  in  a  room  from  side  next  the  glass,  will  tall  upon  it,  and 
which  all  external  light  is  excluded,  passing  after  passing  thro«igh  it,  they  will  be  con- 
through  a  convex  lens,  will  fonn  an  image  verged  mto  as  many  points  on  the  opposite 
on  white  paper.  side  of  tlie  glasa,  where  the  image  of  every 

But  if  a  lens  be  more  convex  on  one  sida  point  will  be  formed,  and  consequently  the 

than  on  the  other,  the  rule  for  finding  the  image  of  the  whole  object,  which  will  be 

focal  dsitaoce  is  this :  as  the  sum  of  the  inverted.     Thna  the  rays,  A  d,  A  e.  A/, 

semi-diaroeten  of  both  convexities  is  to  Uie  flowing  from  the  point  A,  will  converge  iu 

seini-diameter  of  either,  so  is  donble  the  the  space,  d  «  /,  and  by  meeting  at  e, 
seroi-dianieter  of  the  other  to  the  distance  of  will  there  form  the  image  of  the  point  A. 
the  focns  ;  or  divide  the  double  product  of    The  rays,  B  d,  B  «,  B/,  flowing  from  the 

the  radii  by  their  sumst  and  the  quotient  point,  B,  will  be  united  at  b,  by  the  refrac-* 

will  be  the  distance  sought.  tioo  of  the  gUss,  and  will  there  form  tkt 

Since  all  the  rays  of  the  son  whidi  pass  iouige  of  the  point,  B.    And  the  nys,  C  d, 

through  a  convex  glan  are  collected  to^r*  C  ^  C/,  flowing  from  the  point,  C,  will  he 
ther  in  its  focns,  the  force  of  all  their  heat  ia    united  at  e,  where  they  vrill  form  Hie  imagai 

collected  intotbatpart;  and  is  in  proportion  of  the  point,  C    And  so  of  all  tho  inter, 

to  the  conunon  heat  of  the  son,  as  the  ttnm  mediate  points  between  A  and  C 

of  the  ufam  u  to  the  aitn  of  the  fbcm.  If  the  object,  AB  C,  be hinaghl ncarec 
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to  tlie  ^iiiy  tiie  pictare,  a  h  c,  will  be  ny,  C,  thkt  Mb  directiy  upon  the  middltf 

teoiOTed  to  a  greater  dUdmce ;  for  then,  of  the  gta«,  •ufitrs  no  refraction  in  pasaiag 

more  rays  flowing  from  every  aiiigic  oointy  throogfa  it,  but  goes  on  in  the  same  rec« 

will  &U  more  divergii^  npon  the  ^ass ;  tilinear  direction,  as  if  no  f^MM  had  beea 

and  therefore  cannot  be  so  soon  collected  in  the  way. 

faito  the  conetpoading  points  behind  it.  If  the  glass  had  been  concave  only  on 

Conseqaently,  if  the  distance  of  the  ottfect,  one  sidci  and  the  other  side  ifoite  flat,  th« 

ABC  (fig.  r)f  be  eqnal  to  the  distance^  rays  woold  have  diverged,  after  passing 

e  B,  of  the  focns  of  the  glass,  the  rays  of  throu^^  it,  as  if  they  had  come  from  a  ra* 

each  pencil  will  be  so  refracted  by  passing  diant  point  at  doable  the  distance  of  O 

through  the  glass,  that  they  will  go  out  iS  from  the  glass ;  that  is,  as  if  the  radiant 

it  parallel  to  each  other;  as  d  I,  «  H,/h,  had  been  at  the  distance  of  a  whole  dia* 

from  the  point  C ;  d  G,  «  K,  /  D,  from  meter  of  the  gloss's  convexity, 

the  point  B ;  and  d  K,  «  £,  /L,  from  the  If  rayg  come  more  converging  to  snch  a 

point  A;  and  therefore  there  will  be  no  glms,  than  parallel  rays  diverge  aftef  pass- 

picture  formed  behind  the  glass.  faag  through   it,    they  will   centnme   ta 

If  tha  focal  distance  of  the  ^ass,  and  converge   after  passmg  thrdngh  it ;  bnt 

the  distance  of  the  ol^ct  firom  the'  ghus^  will  not  meet  so  soon  as  if  no  gbM  bad 

be  known,  the   distance  of  the  picture  been  in  the  way;  and  will  incline  toward 

from  the  glass  may  be  found  by  this  rolci  the  same  sid«  to  whidi  they  wonld  have 

vis.  nmitiply  the  distance  oi  the  focns  by  dtveiged,  if  they  had  come  parallel  to  tho 

the  distance  of  the  ol^ect,  and  divide  the  glass. 

product  by  their  difference  ;  the  quotient  Of  RgfUdion,    When  a  ray  of  light  tails 

will  be  the  distance  of  the  picture*  npon  any  body,  it  is  reflected,  so  (hat  the 

The  picture  will  be  as  moch  bigger,  or  ingle  of  incidence  is  eqnal  to  the  angle  of 
less,  than  the  olgect,  as  its  distanee  fVom  reflection ;  and  thu  is  the  fundamental  fact 
the  glam  is  greater  or  less  than  tlie  distance  ^  upon  Which  all  the  properties  of  mirrors 
of  the  olyect:  for  (fig.  6)  as  B  c  is  to  e  i|  depend.  This  has  been  attempted  to  be 
so  is  AC  to ca>  so  that  if  A  B  C  be  the  proved  upon  the  principle  of  the  compo* 
object,  e  k  a  will  be  the  picture ;  or  if  ntiou  and  resolution  of  forces  or  motion : 
c  6  «  be  the  o^teot,  A  B  C  will  be  the  let  the  motion  of  the  incident  ray  be  ex- 
picture  pressed  by  A  C  (fig.  t);  then  A  D  will  ex* 

If  lays  converge  before  they  enter  a  press  the  parallel  motion,  and  A  B  the  per- 
convex  lens,  they  are  oefleeted  at  a  point  pendicnUir  motion.  The  peipendicttlar 
oeafer  to  the  lens  than  the  focns  of  pa-  motion  after  reflection  will  be  equal  to  ttati 
lallein^.  If  they  diverge  beforo  they  before  reflection,  and  therefore  may  be 
enter  the  lens,  they  are  then  collected  m  a  expressed  by  D  C  =i  A  D.  The  parallel 
point  beyond  the  focus  of  parallel  lays;  motion,  not  bemg  afiected  by  reflection, 
unless  they  proceed  from  a  point  on  the  continues  uniform,  and  will  be  expressed 
other  side  at  the  same  distanae  with  the  by  D  M  sa  A  D ;  therefore  the  course  of  the 
focus  of  parallel  ny»^  in  which  case  they  ny  will  be  CM,  and  by  a  well-knovm  pro- 
are  rendered  paralleL  positionm  Euclid  AC DssD CM.     The 

If  they  proceed  fVom  a  point  nearer  than  fhct  may,  however,  be  proved  by  experi- 

that,  they  diveige  afterwards,   but  in  a.  meat  in  tarioosways;  the  folfowhig  me- 

less  degree  than  before  they  entered  thn  tfaod  will  be  readily  understood, 

lens.  Having  described  a   semicircle    on  a 

When  parallel  rays,  as  •ked4  (fig.  8),  •  smooth  ^Mrd,  and  from  the  circomfbrence 

pass  through  a  concave  lens,  as  A  B,  they  let  fiiU  a  perpendicular  f»iiecting  the  dia- 

will  'diverge  after  passing  through  the  ghua,  meter,  on  each  side  of  the  perpendicular 

■a  if  they  had  come  from  a  radiant  point,  ent  off  eqnal  parts  of  the  circumference ; 

C»  in  the  centte  of  the  convexity  of  the  draw  lines  from  the  points  in  which  those 

glass ;  which  point  is  called  the  ^  virtual,  equal  partt  are  cut  off  to  the  centre ;  place 

or  hnaginary  fbcas.**  three  pms  perpendicuhu*  to  the  board,  one 

Thus,  the  ray,  e,  after  passing  through-  at  each  point  of  section  In  the  circumfer- 

the  glass,  A  B,  will  go  on  in  the  direction^  ence,  and"  one  at  the  centre ;  and  place  the 

li  I,  as  if  it  had  proceeded  fimn  the  poin^  board  perpendicular  (o  i  plane  mirror. 

C,  and  no  glass  been  in  the  way.    The  Hien  look  along  oae  of  the  pms  in  the  cir- 

ray,  4,  win  go  on  in  thednreotfon,  n»«  j  enmf<v«n€e  to  that  in  the  centre,  and  the 

the  TMf,  c^  in  Ibe  directkMi,  •  p,  He    The  other  pin  in  the  cirtumference  wil  appeal 

B  2 
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in  the  rame  line  produced  with  tlie  tint,  at  b,  perpendicifau'  to  it ;  mcT  m  there^ 
Wliicb  shews  that  the  ray  which  comes  from  fore  reflected  back  from  it  in  the  same 
the  second  pin,  is  reflected  from  the  mir-  line,  6  m  C.  All  these  reflected  rays  meet 
ror  at  the  centre  of  the  eye,  in  the  same  in  the  point,  m ;  and  in  that  pohit  the 
amgle  in  which  it  fell  on  the  mirror.  ?.  Let  image  of  the  body  which  emits  the  parallel 
a  ray  of  Itsht,  passing  through  a  small  hole  rays,  da,  C  ^  and  e  c,  wiM  be  Ibniied; 
into  a  dark  room,  be  reflected  from  a  plane  which  point  is  distant  from  the  mirror 
mirror,  at  equal  distances  from  the  point  of  equal  to  half  the  radius,  6  m  C,  of  its  con- 
reflection,  the  incident,  and  the  reflected  cavity. 

ray,  will  be  at  the  same  height  from  the  The  rays  which  proceed  from  any  celes- 

an-fiice.  tial  object,  may  be  esteemed  parallel  at  the 

Again,  if  from  a  centre,  C,  with  the  ra-  eartli ;  and,  therefore,  the  images  of  that 

dius,  C  A,  the  circle,  A  M  P,  be  described,  object  will  be  formed  at  m,    when   the 

the  arc,  A  O,  will  be  fonn^  equal  to  the  reflecting  suHace  of  the  concave  mirror  is 

arc,  O  M,  therefore  the  angle  of  incidence  ,  turned  directly  towards  the  object    Hence 


equal  to  the  angle  ef  reflection.    The  the  focus  of  the  parallel  rays  is  not  in  ttie- 

same  is  foond  to  hold  in  all  cases  when  the  centre  of  the  mirror's  concavity,  but  Irnlf 

fays  are  reflected  at  a  carved  snrfiicey  whe*  way  between  the  nfrror  and  that  centre. 

ther  it  be  convex  or  concave.  The  rays  wliidi  proceed  from  any  remote 

With  regard  to  plane  specria,  it  is  found  terrestrial  object,  are  nearly  parallel  at  the 

that  the  iasaf  e  and  the  object  fbrmed  by  it  mirror ;  not  strictly  so,  but  come  diverg- 

are  equally  distant  from  the  speculum,  at  iag  to  it  in  separate  pencils,  or,  as  it  were, 

opposite  sides :  they  are  also  equal,  and  bundles  of  rays,  fVom  each  point  of  the 

simihM'ibr  situated.  ride  of  tiie  obfect  nekt  the  mirror ;  therew 

When  parallel  rays,  as  d/ a.  Cm  fr,<fc,  fbre  they  will  not  be  converged  to  a  point 

(lig.  9)  fkll  upon  a  concave  mirror,  A  B,  at  the  distanee  of  half  the  radius  of  the 
(bey  will  be  reflected  back  from  tlmt  mir^  ,  mirror's  concavity  from  its  reflectmg  snr- 
ror,  and  meet  in  a  point,  m,  at  half  the  dis-  *face,   but  in  separate  pomts  at  a  little 

tance  of  the  surface  of  the  mirror  from,  C,  greater  distance  from  the  mirror.    And  the 

the  centre  of  its  concavity ;  for  they  will  nearer  the  object  is  to  the  mirror,  the  fiir- 

be  reflected  at  as  great  an  angle  from  th»  titer  these  pofaits  will  be  from  it;  and  tat 

perpendicular,  to  the  sur&ce  of  the  mirror,  inverted  image  of  the  object  will  be  fbrmed 

w  they  fell  upon  it,  with  regard  to  that  in  them,  vriiieh  will  seem  to  hang  pendent 

perpendicular,     but    on    the   other   side  in  the  aurj  and  vrill  be  seen  by  an  ey« 

thereof.    Tlius,  let  C  be  the  centre  of  con*  placed  beyond  it  (with  regard  to  the  mii^ 

cavity  of  the  mirror,  A  fr  B,  and  let  the  ror),  in  all  respects  like  the  object,  and  aa 

parallel  rays,  d/a,  C  m  Ir,  and  e  <  c,  fall  distinct  as  the  obyect  itself, 
upon  it  at  the  points,  a,  6  and  c.  Draw  the        Let  A  c  B  (fig.  10)>  be  the  reflecting 

lines,  CiOy   Cmfr,  and  C  Ac,   from  the  surface  of  a  mirror,  whose  centre  of  con* 

centre,  C,  to  these  pomts ;  and  all  these  cavity  is  at  C ;  and  let  the  upright  object, 

lines  will  be  perpendicular  to  the  surfiice  of  D  E,  be  pbieed  beyond  the  centre,  C,  and 

the  mirror,  because  they  proceed  thereto  send  out  a  conical  pencil  of  diverging  rayr 

like  so  many  radii  from  its  centre.    Make  from  iu  npper  extremity,  D,  to  every  point 

the  angle,  C  a  &,  equal  to  tlie  aiigle  d  a  C,  of  the  concave  surface  of  the  mirror,  A  c  B. 

and  draw  the  line,  «  m  A,  which  will  be  the  Bat  lo  aroid  confusioo,  we  eoly  draw  three 

direction  of  the  ray,  djf o,  after  it  is  re-  rays  of  that  pencil ;  as  D  A,  D  f,  D  B. 

fleeted  from  the  point  of  the  nurror :  so  *  From  the  centre  of  concavity,  C,  draw  the 

that  the  angle  of  incidence,  d  a  C,  is  equal  three  right  lines,  C  A,  C  c,  C  B,  touching 

to  the  angle  of  reflection,  Co  A;  the  rays  the  mirror  hi  the  same  points  where  the 

making  equal  angles  with  the  perpendica*  aforesaid  touch  it,  and  Oil  these  fines  will 

far,  C  i  fl,  on  its  opposite  sides.    Draw  also  be  perpendicular  to  the  snrfaoe  of  the  mir- 

die  perpendimlar,  C  A  c,  to  the  point,  r,  ror.    Make  the  angle,  C  A  d  equal  lo  the 

where  the  ray,  e  I  c,  touches  the  mirror ;  angle,  D  A  C,  and  draw  the  right  line,  A  d, 

and,  havnig  made  the  angle,  C  c  i,  equal  for  the  course  of  the  reflected  ray,  D  A  : 

to  the^  angle,  Cce,  draw  the  line,  cmi,  make  the  angle,  C  c  d,  equal  to  the  angle, 

which  will  be  the  coarse  of  the  ray,  e  i  c,  D  c  C,  and  draw  the  right  line,  #>d,  for  the 

after  it  is  reflected  from  the  miiror.    The  coorse  ef  the  reflerted  ray,  D  «;  make 

ray,  C  »  6,  passes  through  the  centre  of  also  the  aqgle,  C  B  d,  equal  to  the  angle, 

concavity  of  the  niiror,  ood  fiOb  npon  it  DBCy  anddnw  the  right  Ught  line,  B  d. 
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fiir  the  course  oftlie  refleeted  ray,  D  B.  All  large  concave  mirror^  bot  farther  from  it 

these  refleeted  njs  wtU  meet  in  point  d,  than  its  centre  of  concavity,  he  will  see  an 

where  they  will  form  the  eztnemity,  d,  of  inverted  image  of  himself  in  the  air,  be- 

tfae  inverted  image,  e  d,  similar  Co  the  ex-  tween  him  and  the  mirror,  of  a  less  size 

treniity,  D,  of  the  npright  object,  D  E.    If  than  himself.    And  if  he  hold  ont  his  hand 

ibe  pendl  of  rays,  £/,  Eg,  E  Jk,  be  alio  towards  the  mifror,  the  hand  of  the  image 

continued  lo  tlie  mirror,  and  their  angles  of  will  come  ont  towards  his  hand,  and  coin* 

rededioa  from  it  be  made  ecpial  to  their  dde  witli  it,  of  an  eqilal  bulk,  when  his 

angles  of  incidence  apon  it,  as  in  the  for*"  hand  is  in  the  centre  of  com^vity ;  and  he 

mer  pencil  irom  D,  they  will  meet  at  the  wilt  iangine  he  may  shake  binds  with  his 

point,  e,  by  reflection,  and  form  the  extre-  image.    If  he  reach  his  hand  farther,  the 

nity,  «,  of  the  image,  e  d,  siroibur  to  the  hand  of  the  image  wiH  pass  by  his  hand, 

extremity,  E,  of  the  object,  D  E.    As  each  and  come  between  it  and  his  body ;  and  if 

intermediate  pofait  of  the  object  between  he  move  his  hand  towards  either  side,  the 

D  nnd  £,  sends  out  a  pencil  of  nys  in  like  hand  of  the  image  will  move  towards  the 

BHUiner  to  every  part  of  the  mirror,  the  other;  so  that  vrhatever  vray  the  object 

rays  of  each  pencil  will  be  reflected  back  moves,  the  image  will  move  the  contrary 

fioni  it,  and  meet  In  all  the  intermediate  way.     A  by-stander  will  see  nothing  of 

points  between  the  extremities,  e  and  d,  of  the  image,  becane  none  of  the  reflected 

the  image;  and  so  the  whole  unage  will  be  mys  that  foim  it  enter  his  eyes, 

feimed  not  «t  «,  half  the  distance  of  the  The  images  formed  by  convex  specnbi 

mfarror  fi^m  its  centre  of  concavity,  C;  are  in  positions  similar  to  those  of  their 

hnt  at  a  greater  dtotance  between  t  and  objects ;  and  those  also  formed  by  concave 

tiM  object,  D  £ ;  and  the  image  will  be  m*  specohi,  when  the  object  is  between  the 

▼erted  with  respect  to  the  object    This  snrfiice  and  the  principal  focns:  m  these 

l»eing  well  understood,  the  reader  will  ea-  cases  the  image  is  only  iihaginary,  as  the 

soy  see  how  the  ipiage  is  foimed  by  the  reflected  rays  never  come  to  the  foci  Irom 

lnrge«oncave  minror  of  the  reflecting  tele-  whence  they  seem  to  diverge.    In  all  other 

acope,  when  be  oomes  to  the  description  of  cases  of  reflection  from  concave  specula, 

tint  mstrmnent.    See  TELiaoora.  the  images  are  in  positions  contrary  to  those 

When  the  object  is  more  remote  irom  of  their  objects,  and  diese  images  are  real, 
the  mirror  than  its  centre  of  concavi^,  C,  for  the  ray  after  reflection  do  come  to  their 
the  fanage  vrill  be  less  than  the  oliject,  and  respective  focL  These  things  are  evident 
between  the  object  and  the  mirror;  when  ironi  what  has  gone  before.  See  Mirror. 
tbe  object  is  nearer  than  the  centre  of  con*  **  Of  colours  and  the  different  refrmgibi. 
cnvity,  the  iauge  will  be  more  remote,  and  lity  of  light."  The  origin  of  colours  is  ow- 
bigger  than  the  ob|ect:  thns,ifD£be  the  mg  to  the  composition  vrhtch  takes  ptece  m 
oliject,  ed  will  belts  nnage;  foraa  the  ob-  the  nys  of  light,  each  faeterogeneoos  ray 
ject  recedes  from  the  aurror,  the  image  consisting  of  hmumerable  rays  of  different 
approaches  nearer  to  it;  and  as  the  otgect  ooloors ;  this  is  evident  from  the  separation 
approaches  nearer  to  the  mirror,  the  image  that  ensues  in  the  well4cnown  experiment 
recedes  further  from  it;  on  accovnt  of  the  of  the  prism.  A  ray  bemg  let  into  n  dark* 
lesser  or  greater  divergeocy  of  the  pencils  ened  room  (flg.  ll)  through  a  small  ronnd 
of  rays  which  proceed  from  the  object ;  lor  aperture,  s,  and  fidling  on  a  trianguhir 
the  lem  they  diverge,  the  sooner  they  are  glass  prism,  v,  is  by  the  refraction  of  the 
converged  to  points  by  reflection ;  and  the  prism  considerably  dilated,  and  will  ex- 
more  they  diveige,  the  further  they  most  bibit  on  the  opposite  wall  an  oblong  image, 
be  reflected  belbra  they  meet  If  the  ra-  €  6,  called  a  spectrum,  variously  coloured, 
dhis  of  the  mirror's  concavity  and  the  dis-  the  extremities  of  which  are  bounded  by 
tance  of  the  object  of  it  be  known,  the  semicircles,  and  the  sides  are  rectilinear, 
distance  of  the  inrnge  from  the  mirror  is  The  colours  are  commonly  divided  into  se* 
ibund  by  this  rule:  Divide  the  product  of  ven,  irhich,  however,  have  various  shades, 
the  distance  and  radius  by  doable  the  dIs*  gnKlnaUy  mtermixing  at  their  juncture. 
tance  made  lem  by  the  radius,  and  the  quo-  Hieir  order,  beginning  from  the  side  of  the 
tient  is  )he  distance  requured.  If  the  ob-  refracting  angle  of  the  prism,  is  red,  orange, 
jeet  be  in  the  eentre  of  the  mirror's  oonca-  yellow,  green,  bhie,  purple,  violet  The  ob- 
vity,  the' image  and  object  will  be  coind-  vious  conclusion  from  this  experiment  is, 
dent,  and  eipml  in  bulk.  that  the  several  component  parts  of  solar 

if  a  man  pboe  himself  dvectly  before  a  light  have  ditferent  degrees  of  refrangiUlity, 
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tnd  thtt  caeb  g^UMqaont  ny  io  the  order  tremity  being  leeit,  and  ti»a  violet  meet 

above  mentiooed  U  more  reftangible  than  removed  from  its  former  position ;  bat  it 

the  preceding.  wiJl  not  be  at  all  altered  in  breadth. 

As  a  drcniar  image  would  be  depicted        Close  to  the  prism  A  (fig.  15),  place  a 

by  the  solar  ray  norefnicted  by  the  prisma  perforated  board,  a  6,  and  let  the  refiracted 

10  each  ray  that  suffers  no  dihitation  by  the  light  (having  passed  throngh  the  small  hole) 

prism  would  mark  out  a  cirealar  image,  y,  be  received  on  a  second  board,  e  d,  parallel 

Hence,  it  appears,  that  the  spectnun  is  com-  to  the  first,  and  perforated  in  like  manner ; 

posed  of  innujnerable  circles  of  different  behind  that  hole  in  the  second  board  phtt» 

coloors.   The  mixture,  therefore,  is  proper*  a  prism,  with  itsrelracting  angle  downward, 

tionable  to  the  number  of  circles  mixed  to-  turn  the  first  prism  slowly  about  its  axis, 

gether  {^,  if);  but  all  such  curcles  are  and  the  light  will  move  up  and  down  the 

mixed  together,  whose  centres  lie  between  second  board ;  let  the  colours  be  transmit- 

thoseoftwo  contingent  circles,  consequently  ted  successively,  and  mark  the  places  of 

tiie  mixture  is  proportionable  to  the  inter*  the  different  coloured  rays  on  the  wall  after 

val  of  those  centres,  t.  e.  to  the  breadth  of  their  refraction  by  the  second  piism,  the 

ihe  spectrunr.    If  therefore  the  breadth  red  will  appear  loweet,  the  violet  highest, 

can  be  diminished,  retaining  the  length  of  the  rest  in  the  intermediate  places  in  order* 

the  rectilinear  sides,  the  mixture  will  be  Here  then  the  light  being  very  much  sim<* 

lessened  proportionably,  and  this  is  done  plified,  and  the  incidences  of  all  the  raya 

by  the  following  process  on  the  second  prism  exactly  the  same;  the 

At  a  considenible  distance  from  the  hole,  red  was  least  refracted,  the  violet  most,  &c. 
tf  place  a  double  convex  lens,  A  B  (fig.  IS),  The  permanency  of  tliese  original  colours 
whose  focal  length  is  equal  to  half  that  dis«  appears  fiom  hence,  that  they  suffer  no 
tance,  end  place  the  prism,  or,  behind  tlm  manner  of  change  by  auy  number  of  re- 
lens;  at  a  dislsnce  behind  the  lens,  equal  to  fractions,  as  is  evident  from  the  last  men- 
the  distance  of  the  lens  from  the  bole,  will  tioned  experiment ;  nor  yet  by  reflection, 
be  formed  a  spectrum,  the  length  of  whose  for  if  any  coloured  body  be  placed  in  sim* 
rectilmear  sides  is  the  same  as  before,  bat  plified  homogeneous  light  it  will  always  ap- 
its  breadth  much  less;  for  the  undiminished  pear  of  the  same*  eolonr  of  the  light  in 
breadth  was  equal  to  a  line  subtending,  which  it  is  placed,  whether  that  difier  from 
at  the  distance  of  the  spectrum  from  the  the  cokmr  of  the  body  or  not ;  #•  g.  if  ni* 
hole,  an  angle  equal  to  the  apparent  dia-  tra  marine  and  vermilion  be  placed  in  a  red 
meter  of  the  sun,  tocether  with  a  line  light  both  will  appear  red ;  in  a  green  light, 
equal  to  the  diameter  of  the  hole ;  but  the  green ;  m  a  blue  light,  bhm,  dec  It  is, 
feduced  breadth  is  equal  to  the  diameter  of  however,  to  be  allowed,  that  a  body  ap- 
the  hole  only;  the  image  of  the  hole  formed  pears  brighter  when  in  a  light  of  its  owo 
by  the  lens  at  the  distance  of  doable  its  colour  than  m  another ;  and  from  this  wa 
focal  length,  is  equal  to  the  bole ;  therefore,  see  that  the  cokwrs  of  natural  bodies  arise 
its  several  images  in  the  different  kinds  of  fimn  an  aptitude  in  them  to  leflect  soma 
nys  are  equal  to  tlie  same,  t.  c.  the  breadth  rays  more  copiously  aad  strongly  than 
of  the  reduced  spectrum  is  equal  to  the  others ;  but  lest  this  phenomenon  should 
diameter  of  the  hole.  prodoce  a  doubt  of  tlia  constancy  of  the 

A  prism  ABC,   (fig.  14,   Plate  II.)  primary  colours,  it  is  proper  to  assign  the 

placed  in  an  horiaontnl  position,  would  pro>  reason  of  it,  which  is  this :  that  when  placed 

ject  the  ray  into  an  oblong  form,  as  has  u  iu  own  eokmred  light,  the  body  refiects 

been  seen ;  apply  another  hortsontal  prism,  the  rays  of  the  predominant  coloor  more 

A  D  B,  simitar  to  the  fonner,  to  receive  strongly  than  any  of  those  intermtj^ed  with 

the  refracted  light  emerging  from  the  first,  it ;  thmfore  the  proportion  of  the  rays  of 

and  having  its  refiracling  ang^  turned  the  the  predominant  colour  to  these  of  the 

contrary  way  from  that  of  the  former.  The  othen,  in  the  reflected  light,  will  be  greater 

light,  after  passing  through  both  prisms,  than  in  tlie  rnddcnt  light;  but  when  the 

will  assume  a  drcntar  form,  as  if  itlssd  not  body  is  placed  m  a  light  of  a  dilferent  co» 

been  at  all  teftacted  lour  from  its  own,  for  a  simitar  reason  the 

If  the  light  emerghag  from  the  fint  prism  contrary  effect  will  follow,  i  «.  the  proper* 

be  received  by  a  accomi,  whose  axis  is  per-  tion  of   the  predominant  coloor  to   the 

pendicutar  to  that  of  the  former,  it  wiU  be  others  wUI  be  tarn  in  the  reflected  than  hi 

refracted  by  this  transverse  priim  intoapo-  the  incident  light,  and  therefore asiU  splen- 

sition  hicUned  to  the  former,  the  red  eg-  dor  would  be  greater  in  the  former  case^ 
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mod  would  be  teat  in  4be  latter  than  if  all  the  rim  of  a  wheel,  and  whirling  it  round 

fthe  ny  were  eqeally  leflected,  the  spies-  with  great  ? elocity,  it  will  appear  to  be 

door  ef  the  predenunant  colonr  wiU  be  white.    Though  seven  different  colonrs  are 

macli  graater  in  thefi»nner  case  than  in  the  distingnishable  in  tlie  prismatic  spectrum, 

latter.  yet^  upon  examining  the  matter  with  more 

As  a  sotar  ray  was  separated  into  leTeral  accuracy,  we  shall  see  that  there  are,  in 

otben  of  different  ^coloani  soy  on  the  con*  fact,  only  three  original  colours,  red,  blue, 

ttwy,  from  these  homogedem  lays  a  lay  *nd  yellow  -,  for  the  orange  being  situated 

iofhetefogeaeoos  light  nwy  be  compounded,  between  the  red  and  yellow,  is  only  the 

perfectly  corresponding  both  in  appeaianoa  miatnre  of  these  two:  the  green,  in  like 

aad  firoperties  with  the  solar  ays.  manner,  arises  from  the  blue  and  yellow ; 

The  coloured  rays  (fig.  16),   diverging  and  the  violet  from  the  blue  and  red. 

from  the  prism  are  received  by  a  dovble  As  the  colour  of  a  body,  tlierefore,  pro- 

iConTex  lens,  at  the  distuice  of  twice  its  cceds  from  a  certain  combination  of  the 

-focal  length  from  the  hole ;  at  the  same  dis-  primary  lays  which  it  reflects ;  the  combi- 

tance  behind  the  lens,  where  they  are  col-  nation  of  rays  flowing  from  any  point  of  an 

lected  by  itt  refraction,  they  are  reodfed  ebject  will,  when  collected  by  a  glass,  ex- 

OB  a  second  prism,  whose  refracting  angle  hibit  the  same  compound  colour  in  the  coi^ 

ia  equal  to  that  of  the  former;  the  divei^  responding  pomt  of  the  image.    Hence  ap- 

gence  of  the  homogeneous  n^  thai  would  peaia  the  reason  why  tlie  Images  formed  by 

otherwise  ensue,  is  counteracted  by  the  glasses  have  the  colours  ofxhe  objects  which 

aecond  prism,  aad  they  are  made  to  pro-  they  represent. 

ceed  |ifa«Bel  to  each  other  from  the  pfawe  '^^  instance  of  the  separation  of  the 

of  their  intersection,  and  therefore  are  all  primary  colours  of  Imbt  which  seems  most 

«onpoanded  and  mixed  together  m  the  xemarkabley  is  that  of  the  iuimbow.    It  is 

«nieigeiit  ray  A  B,  which  is  exactly  of  the  formed,  in  general,  by  the  reflection  of  the 

•ame  appearance  with  the  solar  rays,  and,  nys  of  the  sun's  light  from  the  drops  of 

by  experiments  made  on  it  similar  to  those  fldUng  rain,  though  frequently  it  appeam 

naoally  made  in  solar  Hght,  is  foimd  to  poo-  among  the  waves  of  the  sea,  whose  heads, 

the  same  pioperties.  <^^  tops,  are  blown  by  the  wind  into  small 


Since  then,  i.  A  solar  ray  may  be  i«-  strops,  and  it  is  sometimes  seen  on  the 
adved  into  iev«nl  difleiently  colonred  gnnind,whenthesonshinesona  very  thick 
rays ;  t.  Since  their  coloqn  are  immutable  ^^-  Cascades  and  fountauis,  whose  wa- 
eithar  by  leflection  or  leftaetion^  and  there-  <c  *^  io  their  fiUl  divided  into  drops,  ex- 
fon  probably  not  generated  ft  those  ope>  bibit  rainbows  to  a  spectator,  if  properly 
rations ;  and  X  Since  from  the  mm  tore  of  situated  daring  the  time  of  the  sun's  shinmg; 
those  ooloufcd  mys  solar  light  may  be  ^^  vrater  blown  violently  from  the  mouth 
ibrmed,  it  seems  an  indiiputable  conclusion  ^^  ^  observer,  whose  back  is  turned  to- 
Ibal  the  differently  colovrad  rays  do  exist  wards  the  son,  will,  vrith  care,  produce  the 
In  solar  light  previonsly  to  any  separation  *un«  phenomenon.  See  Kaimbow. 
that  takes  place  in  experiments.  This  appearance  is  also  seen  by  moon- 
White  is  compounded  of  all  the  primary  l^i^ty  though  seldom  vivid  enough  to  render 
cotoms  mixed  hi  their  due  proportions,  for  tbe  colour*  disUnguishable ;  and  the  arti- 
if  a  solar  ray  be  separated  by  the  prism  tidal  rainbow  may  be  produced  even  by 
Into  its  component  parts,  and  at  a  proper  candle-light,  on  the  water  which  is  ejected 
distance  a  lei»  be  so  plaeed  as  to  collect  by  asmaU  fountain,  or  jcf  d'eoa.  All  these 
the  divcrgmg  cokmred  rap  again  mto  a  are  of  the  same  nature,  and  dependent  on 
IhcBs,  a  paper  placed  perpendicakrly  to  the  same  causes,  viz,  the  yarious  refrangibi- 
the  i^s  in  this  pomi  witt  exhibit  white*  lity  of  the  rays  of  light. 
Mas.  The  colours  observable  on  soap-bubbles, 
The  same  oeochKlon  may  be  drawn  frem  end  the  halos  which  sometimes  surround 
the  experiment  of  mhong  together  pamts  the  moon,  are  alio  referable  to  the  same 
ef  the  same  coUrara  as  the  parts  of  the  spec-  erigu^ 

tram,  and  in  the  same  proportion ;  the  mix-        "  Qf  the  Eye,  and  the  N  ature  of  Vision." 

tare  wiU  be  vrhite,  though  not  of  a  resplen-  The  eye  ianearly  of  a  spherical  shape,  and 

dent  wUteBem,  becaoae  the  cokmn  mixed  ii  composed  of  three  different  substances, 

are  less  bright  than  the  primary  ones ;  this  ealled,   1.  The  aqueous,  P  (fig.  17).    d. 

auorfikewise  be  proved,  by  lixmg  pieces  ef  The  crystaUine,  R;  and  3.  The  vitreous 

0olh  of  all  the  seven  difiercnt  cokmrs^  oo  hnmooESy  V,  enclosed  by  three  principal 
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coats,  which  are  formed  by  the  expansion  That  this   change  of  sitoatiOR  in  the 

of  the  different  component  parts  of  the  ctystaUne  is  adequate  to  such  accommo- 

optic  nerve,  viz.  the  ficlerotiea,  S  S.  «.  The  dation,  may  lie  thus  shewn.     Suppose  a 

choroides,  DD;  and  S.  The  retina^  TT.  pencil  of  rays  to  diverge  from  a  point,  A^ 

The  sclerotica  is  outermost;    it  is  very  (fig.  18.)  at  a  distance  from  the  eye  lesa 

strong,  and  the  fore  part,  which  is  transpa-  ttian  that  which  admits  distinct  visiou  in  the 

rent,  and  somewhat  promuient,  is  called  usual  situation  of  the  hamoors :  the  rays 

the  cornea,  C.    Tlie  chorotdes  is  next  in  would  come  to  a  focus,  V,  behind  the  nr 

order,  and  has  a  circular  perforation,  P,  tina,  LM.    Let  the  cryttaliqe,  O  P,  be 

called  the  papil,  immediately  behmd  the  brought  forward,  and,  CV,  the  distance  of 

middle  of  the  cornea:  the  part  II.  of  the  the  fbens  ftt>m  the  erystaline  will  be  in« 

choroides,  visible  behind  the  cornea,   is  creased ;  but,  because  of  the  great  propor- 

flat ;  it  is  called  the  iris,  or  uvea,  and  is  tion  tiiat,  A  C,  the  smallest  distance  tbat 

differently  coloured  in  different  persons,  admits  distinct  vision  has  to,  F  C,  the  ibcal 

The  retina  is  tlie  inmost  coat,  it  extends  length    of  the  crystaline,    the   distance, 

round  the  eye  till  it  meets  the  ciliary  liga-  C  6,   of  the  crystaline  from   tlie   retina 

ments,  QQ,  membranes  proceeding  from  will  be  more  increased  than  CV,  so  that 

the  choroides,  and  attached  to  the  capsnia  C  O  and  G  V  may  become  equal,  and  thns 

or  filament,  which  incloses  the  crystaline  the  focus  made  to  &1I  exactly  on  the  retina, 

humour,  R.    The  crystaline  b  the  most  These   powers  of  accommodation   are 

dense  of  the  three  hnmonrs,  and  is  in  the  however  limited,  and  the  sight  is  said  to  be 

shape  of  a  double  convex  lens,  whose  fore  perfect  when  the  eye  can  adaot  itself  to 

part  has  the  less  curvatui«;  the  cavity  be-  any  distance  within  the  usual  jfanila,  and 

tween  the  cornea  tnd  the  crystaline  b  when  it  cannot,  vision  b  indbtinct. 

occupied  by  the  aqueous  humour,  which  Defective  sight  arises  from  an  incapacity 

has  rather  the  least  density  of  the  three,  and  of  altering  the  position  of  the   ciystalhM 

the  space  between  the  bottom  of  the  eye  within  the  usual  limits,    1.  When  it  cannot 

and  the  ciystaline  b  filled  by  the  vitreous  be  brought  cloie  enough  to  the  conea,  aear 

humour, V.  objecti  *PP^v  indbtinct;  to  thb  defect 

Objects  presented  to  the  eye  have  tiieir  people  in  years  are  generally  tnbf ect    2* 

images  painted  on  the  back  part  of  tiie  re-  Where  the  ciystaline  cannot  be  drawn  suf- 

tina,  the  rays  of  the  incident  pendb  con-  ficlently  near  to  the  retma,  remote  objects 

verging  to  tlieir  proper  fod  tiiere  by  the  appear  indbtinct;  thb  b  the  defect  onder 

refraction  of  the  difierent  humours ;  and  which  myopesi    or  shortsighted  people, 

for  thb  office  they  are  admirably  adapted;  hibour.    In  each  of  these  cases  the  images 

for  as  the  dbtance  between  the  back  and  of  tho  different  pointo  in  the  object  would 

front  of  tlie  eye  is  very  small,  and  the  rays  be  diffused  over  smaH  circles  on  the  retina ; 

of  each  of  the  pendb  that  form  the  image  and  so  being  intermixed  and  confounded 

fall  parallel,  or  ebe  diverging  on  the  eye,  a  with  each  other,  would  there  form  a  very 

strong  refractive  power  b  necessary  for  confiisad  picture  of  the  object :  for  in  the 

bringing  them  to  their  foci  at  the  retina;  former  case  (fig.  19X  the  image  of  any 

but  each  of  the  humours,  by  ito  peculiar  point  would  ba  formed  behind  the  retina, 

form  and  density,  contributes  to  caase  a  as  the  refbction  of  the  eye  b  not  soflki- 

eonvergence  of  the  rays ;  the  aqueous  from  ently  strong  to  bring  the  rays  (divergittg  so 

its  convex  form ;  the    crystalhie    by  its  modi  as  they  do  in  proceeding  from  a  near 

double  convexity  and  greater  denity  than  point)  to  a  focns  at  the  retUMU    Thb  defect 

the  aqueous;  and  the  vitreous  by  a  lest  will  therefore  be  remedied  by  a  caovex 

density  than  the  crystaline  johMd  to  its  i^aH,c6,which  makes  the  pouit  whence  tba 

concave  form.  nya  now  proceed  mora  dbtant  thpn  the 

These  things  are  manifest  from  what  has  ol^ect;  therefore  the  rays  fklhng  on  the 

been  already  said.    The  stractnre  of  the  eye  will  now  divei^  less  than  before,  or 

eye  b  in  general  adapted  to  the  reception  ebe  be  parallel,  and  will  of  conrse  be 

of  parallel  rays;  but  as  the  dbttnces  of  brought  to  a  nearer  focus,  eb.  at  the  r»> 

vbible  objects  are  various,  so  the  eye  has  tina. 

powers  of  accommodating  Itwif  to  rays  In  the  latter  case  the  iraage  b  fbmed 

proceeding  from  different  dbtanees,  by  al-  before  the  retina  (fig.  «0)  because  the  re- 

tering  the  dbtance  of  the  crystaline  from  fraetive  power  of  the  eye  b  too  great  to 

the  retina,  which  b  done  by  the  action  of  permit  rays  so  little  diverging   (as  they 

the  ctUary  ligaments.  do  in  proceeding  ftwA  a  dbtant  point)  to 
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iMch  the  retiu  before  tiiey  are  collected 
IfeCo  a  focus ;  in  this  case  the  defect  is  sap^ 
plied  by  a  concaTe  glass,  c  6,wtiich  makes  the 
poiat  whence  the  lays  di? ante,  nearer  than 
the  object;  conseqventlj,  the  rays  IhlUng 
9m  the  eye  will  now  diverge  more  than  be- 
Ibre,  so  as  when  refracted  thnmgh  tlie  hn- 
aMMHs  not  to  come  to  then:  focus  before 
they  reach  the  retina. 

Spectacles  are  constmcted  on  the  above 
prineiples,  concave  for  short-sighted,  and 
convex  for  long-sighted  people.  See  Spec* 
TACLMM  and  Viaiov. 

^  Of  microscopes  and  other  optical  in* 
atrmnentk"  The  impedlmenii  to  the  vision 
«#  very  near  objects  arise  froni  too  great  a 
divergence  of  the  rays  in  each  pencil  inci- 
dent on  the  eye,  and  are  remedied  by  the 
microscope.  This  instrament  is  of  two 
kinds :  1,  refracting ;  and,  i,  reflecting. 

The  refractbg  microscope  is  either  sin- 
gle or  compound.  The  former  is  a  small 
dooble  convex  lens,  of  a  short  focal  length ; 
the  object  is  placed  in  its  focos,  by  which 
disposition  the  rays  of  each  pencil  emerg- 
ing from  the  lens  become  parallel,  and 
ao  are  brooght  to  their  respective  fod 
on  the  retina  by  the  bomours  of  the  eye : 
tbe  magnHying  power  of  the  instnunent 
appears  ft«m  hence. 

The  apparent  lineal  magnitade  |f  an  ob- 
ject seen  with  this  instrument,  is  tAs  Uneal 
nagnitnde  seen  with  the  naked  eye,  as  the 
least  distance  that  admits  of  distinct  vision 
with  the  naked  eye,  to  the  focal  length  of 
the  lens;  for  thcM  magnitndes  are  as  the 
nngles  under  which  tlie  object  appears,  u  e, 
inversely  as  the  distances  at  which  it  is 
viewed. 

A  compound  microscope  is  compqied  of 
two  double  convex  gfaines,  the  hroader 
next  the  eye.  In  this  instrument  the  dis- 
tance of  the  object  from  the  object-glass  is 
to  be  made  greater  than  the  focal  lengtfi  of 
that  lens ;  then  the  image  will  be  formed 
at  the  focutf  conjugate  to  the  place  of  the 
ol»fect,  and  theeye-ghns  bemg  phu:ed  at  il8 
•wn  focal  distance  from  the  image,  wHI 
make  the  nys  emerge  parallel  to  each  other, 
and  consequently  produce  distinct  vision, 
flee  MicnoscoPB. 

To  enfavge  the  field  of  the  compound 
mkmscope,  it  is  usual  to  imert  a  broad  lem, 
m  in  the  mtronomical  leleacope,  between 
Hie  object'giam  and  the  iauge. 

The  rsAecting  nkfoscope  is  tfau  coi^ 
stmcted :  In  the  extremity  of  a  broad  tube 
Insert  a  concave  specohim  N  U  (ff]^.  ft); 
a  point  O  in  Us  aiisy  whose  distance  horn 


the  vertex,  V,  is  greater  than  the  focal  length 
of  the  concave,  is  the  place  for  the  object, 
whose  image  vrill  consequently  be  formed 
at  the  focm,  6,  conjugate  to  the  pohit  O :  at 
the  dbtance  of  its  own  focal  length,  L  O, 
place  adooble  convex  lens,  a  &i  by  which  the 
inmgewill  be  seen  distinctly.  The  object 
Is  iUnminated  by  light  admitted  into  the 
tube  throng  a  space,  P  R,  adjoining  to  the 
speculum ;  and  the  illustration  of  the  olgect 
may  be  rendered  more  intense  by  a  con- 
cave speculum,  A  B,  whidi  shall  r«Qect  the 
light  so  admitted  to  a  fociM  at  the  place  of 
the  object. 

A  sofair  microscope  is  constructed  in  the 
following  manner:  In  the  inside  of  a  tube 
is  placed  a  convex  lens,  A  B  (fig.  ff) ;  and 
at  a  distance  a  little  greater  than  its  focal 
length,  but  less  than  dooble  of  it,  is  fixed 
some  transparent  coloured  object,  QP^ 
whose  image  will  be  painted  much  enlarged 
at  the  focus  co^jngate  to  the  phice  of  the 
object.  A  broad  lem  C  D,  is  placed  before 
the  object  to  collect  the  solar  nys,  for  tbe 
purpose  of  illummating  it  more  strongly,  and 
consequently  making  the  image  more  distinct 
and  vivid.  On  the  same  principle  is  con- 
structed the  Maoic  Lamtbbm,  which  see. 

Hie  camera  obscure  ii  an  imtiumeot 
used  to  focilitate  the  delineation  of  pros- 
pecti.  It  is  constructed  in  the  followhig 
manner:  AC  (fig.  t3\  represents  a  box  of 
about  a  foot  and  a  half  square,  shut  on 
every  side,  except  DC|  OP  is  a  smaller 
box  placed  on  the  top  of  the  greater; 
Bf  N  is  a  double  convex  lens,  whose  axis 
makes  an  angle  of  45^  with  B  L,  a  plane 
mirror  fixed  in  the  box  O  P ;  the  focal 
length  of  the  lens  is  nearly  equal  to  CS-f- 
fl  T,  t.  e.  to  the  sum  of  the  distances  of  the 
lens  from  the  middle  of  the  mirror,  and  of 
the  middle  of  the  mirror  from  the  bottom 
ef  the  fatfger  box.  Hie  lens  bemg  turned 
toward  the  prospect  wouM  fiMfm  a  picture 
of  it,  nearly  at  its  focus ;  but  the  nys  be- 
ing faitereepted  by  the  mirror  will  form  the 
picturem  for  before  the  surfoce  m  the  focus 
is  beMnd  It,  ie.  at  the  bottom  of  tbe 
htfger  box,  a  eommunication  bemg  made  be- 
tween the  boxes  by  the  vacant  space  U  O. 
The  dnnghtsman  then  puttmg  his  bead  and 
hands  into  the  box  tlirough  the  open  side, 
DC,  and  drawhig  a  curtain  round  to  pre- 
vent the  admission  of  the  light,  which 
would  disturb  the  opemtion,  may  tnee  a 
distinct  outline  of  the  picture  that  appears 
on  the  bottom  of  the  box. 

There  is  another  kind  of  cnnera  obstmie^ 
constmcted  thus.    In  the  extremity  of  tbe 
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am,  P  Q  (fig.  S4)i  that  extends  fron  the  only  to  have  a  aufficieut  portien  silvered  te 

side  of  afliuaU  square  box,  B  Ii,  is  placed  rellect  the  image  of  the  proposed  object  la 

a  double  convex  lens,  whose  axis  is  uMsloMd  the  eye ;  and  thus  to  allow  the  paper,  on 

io  an  angle  of  45^  to  a  plane  mirror  B  O :  which  Che  drawing  is  to  be  made,  to  be  seen 

the  focal  length  of  the  lens  is  equal  to  its  either  through  an  opening  of  the  silvering 

distance  iiom  the  side  of  the  bos  OT  ;  or  past  the  edges  of  the  same,  by  one  por- 

therefore,  when  the  leas  is  turned  towards  tion  of  the  eye,  while  the  double  reflected 

the  illuminated  prospect,  it  woukl  project  object  is  seen  in  tlie  silvering  by  the  other 

the  image  on  the  side  O  T,  if  the  mirror  portion  of  the  same  eye.    When  prisnmtic- 

were  removed,   but  this  will  reflect  the  reflection  is  employed,  the  prism  most  not 

iosage  to  the  side  M  L»  irfaieh  is  as  &r  dis-  be  triang«Uar  as  usually  constructed,  but 

taut  from  the  middle  of  the  miiror,  as  this  quadrangnhu-,  and  the  two  reflecting  aur&oes 

as  from  the  side  OT ;  it  is  there  received  (to  produce  an  angle  of  90 degrees  between 

4>n  a  piece  of  glass,  rough  at  the  upper  side  the  first  incident  and  second  emergent  rays) 

and  smooth  at  the  lower,  and  appears  in  iu  most  make  aaangle  of  135  degrees,  while  the 

proper  colours  on  the  upper  side  of  the  opposite  angle  must  be  one  of  90  dogrees^ 

plate.    It  is  evident  that  in  each  of  these  and  the  other  two  angles  may  be  either 

instnuaenta  the  image  is  Inverted  with  rfr-  respectively  equal  or  imequal  at  pleasure  ; 

•pect  to  the  obpect  then  one  of  the  flukes  which  make  right 

MS  is  a  lid  to  prevent  the  admissioa  of  angles  with  each  other  is  to  be  turned  to- 
ilet during  the  dellaeathm  of  the  picture,  wards  the  object  or  objects  to  be  deli- 
and  others  for  the  same  purpose  are  applied  neated,  and  the  rays  after  passing  through 
to  the  sides  M  R  and  N  L.  that  suriace  and  reflection  from  the  two 

Dr.  WeUaston  has  recently  mvented  a  next  faces,  vriU  emerge  finom  the  firarth 
portable  instmnent  for  drawing  in  perqiiec-  under  the  proposed  angle.  The  mirrors 
five,  to  which  he  has  given  the  name  of  or  other  reflecting  sur&oes  are  mounted  in 
Camera  Lncida.  la  thit  iaitrument  two  a  proper  frame,  and  supported  at  a  suitable 
phme  leflectors  ara  fixed  at  such  angles  distance  from  the  paper  intended  to  receive 
with  regard  to  each  other,  that  the  ol^lects  the  drawmg ;  and,  when  necessary,  either  a 
intended  to  be  delineated  are  seen  after  re-  doable  concave  or  a  double  convex  glass 
flection  from  the  second  mirror,  as  though  any  be  fixed  in  the  frame  and  properly  ad- 
they  were  on  the  same  phme  as  that  whereon  justed,  to  produce  distinct  vision  when  tha 
the  paper  is  placed  which  is  to  contam  the  apparatus  is  used  by  short-siglited  or  long- 
drawing.  These  phme  reflectors  may  be  sifted  persons  respectively.  These  con- 
either  common  mirrors  with  a  silver  coat-  cave  or  convex  glasses  may  conveniently  be 
ing  at  the  back  of  each,  or  two  contiguous  nMde'of  twelve  inches  focal  ^ength  ;  the  in- 
^es  of  a  glass  prism,  in  which  latter  rase  stmment  must  then  be  supported  at  the 
theimage  will  be  produced  by  what  is  called  distance  of  twelve  inches  from  the  paper;  a 
prismatic  reflection.  In  cither  case  the  distaoce  which  is  convenient  enough  ia  other 
most  coBvenieot  position,  in  which  the  re-  respt ets. 

fleeting  surfaces  caa  be  arranged,  will  be  Dr.  Wollaston  has  himself  published  a 

sach  as  will  cause  the  rays  proceeding  di-  description  of  this  instrument,  in  Nichol- 

rectly  from  the  object  and  falling  as  inci>  ion*s  Philosophical  Jounal,  where  he  like* 

dent  rays  upon  the  fin^t  surfik^e,  after  r»>  wise  Institutes  a  comparison  between  tha 

flection   from   thence  to  the  second,  to  Camera  Obscura  and  the  Camera  Lucida. 

emerge  from  that  second  reflecting  surface  The  objection  to  the  Camera  Obscure  are, 

m  angles  of  90  degrees,  with  the  direction  1.  That  it  is  too  hurge  to  be  carried  about 

of  the  original  incident  nyt ;  for  in  these  with  convenience.  Tlie  Caraen  Lucida  is  as 

drcumsiances  vertical  oljects  may  be  pro-  small  and  portable  as  can  be  wished.    2.  Ia 

jected  upon  a  horizontal  plane,  and  the  hi-  the  former,  all  objects  that  are  not  situated 

•trament  will  be  adapted  to  drawing  upon  near  the  centre  of  view  are  more  or  less 

a  borixoatal  surface.    Now,  if  two  phme  distorted.    In  this,  there  is  no  distortion  | 

mirrors  are  used,  the  incident  rays  upon  te  so  that  every  line,  even  the  most  remote 

first  will  osake  right  angles  vrith  the  emer*  from  the  centre  of  view,  is  as  straight  as 

gent  rays  from  the  second,  when  those  mir-  those  through  the  centre.    3.  In  that,  the 

rors  are  fixed  so  as  to  make  angles  of  eitlier  field  of  view  does  not  extend  beyond  SO*, 

45  or  135  degrees  with  each  other.    In  this  or  at  most  35*,  with  distinctness.    But  us 

case  the  mirror  which  first  receives  the  the  Camera  Lucida  as  much  as  70^  or  80* 

r^ys  from  the  object  may  be  entirely  silver-  might  be  included  in  one  view, 

cd  at  its  back  -,  but  the  second  mirror  is  Dr.  Wollaston  remarks  further,  tliat  by  a 


ORB  ORC 

liroper  me  of  llie  lame  iostroment  etery  ptsiei  fhrongh  llw  Sni,  ealled  the  line  ef 

pvpofe  of  the  pentagraph  may  also  be  tiiie  nodesy  and  the  poiata  ef  tntenection  of 

•Of  wered ;  aa  a  paiatiDg  may  be  reduced  the  orbiti  themselves  are  called  the  nodes* 

in  any  proportion  required^  by  placing  it  at  ORCHESTRA^  in  mnsiCy  that  enclosed 

a  distance  in  dne  proportion  greater  than  part  of  the  theatre  between  the  audience 

that  of  the  paper  from  the  instrument.    In  and  the  cnrtaio;  in  nvhich  the  ustmmental 

this  case  a  lens  becomes   requisite  for  performers  sit 

enabling  the  eye  to  see  at  two  unequal  dis-  ORCHIDE£,  in  botany,  the  seventh 

tances  with  equal  distinctness ;  and  in  order  order  in  linnasus^  Fragments  of  a  Natural 

that  one  lens  may  suit  for  all  these  pur-  Method^  consisting  of  Orchis,  and  theptants 

posca^  there  is  aa  advantage  in  varying  the  that  resemble  it  in  habity  powets,  and  ses- 

heigfatof  the  stand  according  to  the  propot^  sibte  qualities.     The  flowers  are  herma- 

Mott  in  which  the  reduction  is  to  be  ef-  phrodite,  and  pbiced  at  the  sumnut  of  the 

fected.  stalky  either  in  a  spike,  or  in  a  panicle. 

OPTION,  in  hiw,  eveiy  bishop,  whether  Each  flower  is  accompanied  with  a  leaf  that 
created  or  transhited,  is  bound  immediately  is  smaller  than  the  other  leaves,  and  forms 
after  confirmation,  to  make  a  legal  convey-  a  sort  of  sheath  round  the  stalk.  The  petals 
aooe  to  the  archbishop,  of  the  next  avoid*  are  ^:fe  in  number,  and  very  irregular.  The 
ance  of  such  dignity  or  benefice  belonging  flowers  of  the  difierent  species  are  remark- 
to  the  see,  as  the  said  archbishop  shall  ably  wions  and  singnlar  in  their  shape, 
choose,  which  is  therefore  called  an  op-  resembling  different  kinds  of  animals  or 
tion.  insects. 

OR,  in  heraUry,  denotes  yeUow,  or  gold  ORCHIS,  in  botany,  a  gems  of  the  Gy- 

coloor.    Inthecoatsofnoblemtoit  isbia-  nandria  Diandria  class  and  order.    Natural 

loned  topaz;  and  in  those  of  sovereign  order  of  Orchidesi.    Essential  character: 

princes,  sol.    It  is  represented  in  engraving  nectary  a  horn  or  spur  behind  the  flower, 

by  small  points  or  dots,  scattered  all  over  There  are  fifly  species.    Among  which  we 

the  field  or  bearing.  shall  notice  the  O.  bifoKa,  butterfly  orchis. 

ORATORIO,  In  music,  a  species  of  mu-  This  phmt  has  ovate  bulbs,  tiqyering  to  a 
sical  drama,  originally  an  imitation  of  the  pofait  at  the  base ;  thick  fleshy  fibres  pro- 
serious  opera,  tfa«  subject  of  which  Is  gene-  ceed  above  them  from  the  base  of  the  stem; 
rally  taken  from  scripture,  and  can  be  only  one  of  these  bulbs  is  alvrays  wrinkled  and 
treated  properly  by  music  of  the  sublhnest  vrithered,  whilst  the  other  is  plump  and  de- 
style,  licate;  the  first  is  the  parent  of  die  actual 

ORBIT,  in  astronomy,  the  path  cf  a  pla-  stem ;   the  second  Is  an  offiet,  fiiom  the 

net  or  comet,  or  the  curve  that  it  describes  centre  of  which  the  stem  of  the  succeeding 

in  its  revolution  round  its  central  body :  thus  year  is  destined  to  arise.    Such  are  the 

the  Earth's  orbit  b  the  curve  which  it  de-  means  that  nature  uses,  not  only  to  disse- 

scribcs  in  its  annual  course,  and  usually  minate  plants,  but  to  enable  them  to  change 

called  the  ecliptic.    The  orbits  of  all  the  their  place,  and  thns  to  draw  in  flesh  nutri- 

planets  are    ellipses  having  the   Sun   in  ment.    The  second  root  is  always  abdnt 

their  common  focus;  in  w^cb  curve  they  half  an  inch  from  the  centre  of  the  first,  so 

move  according  to  an  mvariable  tew.    See  that  in  twenty  years  the  phut  will  Imve 

AsTRoxoMY.   However,  the  orbit  of  the  marched  ten  inches,  from  the  place  of  its 

Earth  is  considerably  disfigured   by  the  birth.    This  modeof  increase  is  particatorly 

nction  of  the  Moon ;  as  is  also  the  orbit  necessary  in  a  fiunily  of  plants  that  rises 

of  Saturn  by  the  action  of  Jupiter,  when  with  great  difficulty,  and  very  seldom  by 

they  happen  to  be  in  conjunctioib    llioug^  seed.    O.  conopsea,  long«pnrred  Orchis,  is 

the   orbits  of  the  pfauseta   be  elliptical  distinguished  by  the  remoteness  of  the  cells 

not  circnhur,  yet  that  they  are  very  little  or  eases  in  which  the  stamens  are  lodged, 

so^  even  in  the  most  eccentric  orbit,  as  and  again  by  the  eotoor  of  the  corolla,  the 

that  of  Mercniy,  will  appear  by  comparing  great  length  of  the  spur,  the  delicious  fnip 

their  eccentricities  with  their  foean  die-  granceofits  flowers,  vying  with  that  of  the 

tances  from  the  Sun.  The  orbits  of  fliepla-  honeysuckle,  and  particubuly  by  the  nn- 

nets  are  not  aQ  in  the  same  plane  with  the  usual  structure  of  its  flowers.    Below  the 

ecliptic  but  are  variously  mctined  to  it,  and  stigasa,  which  is  remarkably  well  defined 

to  each  other;  but  still  the  pUme  of  the  in  this  species,  there  is  a  dreular  opening 

ecliptic  intersects  the  ptene  of  the  orbit  of  between  the  cavities  contuning  the  sta- 

eveiy  other  planet,  hi  a  right  line  which  mens;  just  above  the  stigma  is  a  very  con- 
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«|>ictiou8  ridg«;  the  stuneiM  soon  dwofe  to  power,  defines  the  second  order  of  lines» 

•  brownish hue; the antbeniuwclttbshspedy*  which  are  the  conic  sections  and  circle: 

and  are  divided  as  in  most  others,  the  gtand  the  cnbic  eqoationf  or  third  power,  defines 

at  the  base  of  the  fibunent  is  of  a  circular  the  third  order  of  Ihies ;  and  so  on.    Or  the 

form,  with  a  cavity  on  its  inner  side:  the  ordeni  of  lines  are  denominated  fW>m  the 

roots  of  this  species  are  well  cacnlated  for  number  of  points  in  which  they  may  be 

making  salep.  cot  by  a  right  line.    Thus  the  right  line  is 

ORDEAL,  was  anciently  a  form  of  trial,  of  the  firrt  order,  because  it  can  be  cut  only 

and  was  of  two  sorts ;  either  fire  ordeal,  or  fai  one  point  by  a  right  line :  the  circle  and 

water  ordeal;  the  former  being  confined  to  conic  sections  are  of  the  second  order,  be- 

persons  of  Ugher  rank,  the  hitter  to  the  cause  they  can  be  cut  in  two  points  by  a 

common  people.    Both  these  might  be  per*  right  line;  while  those  of  the  third  order 

Ibmied  by  deputy,  but  the  princi|>al  was  to  are  such  as  can  be  cut  in  three  points  by  a 

answer  for  the  success  of  the  trial ;  the  de*  right  line. 

pnty  only  venturing  some  corporeal  pain        Order,  in  botany,  flie  first  subdivision 

for  hire,  or  perhaps  for  friendship.    Fire  of  a  dass  in  the  Linnssan  system,  founded 

ordeal  was  performed  either  by  tdung  np  on  the  number  of  styles  or  female  organs. 

in  the  hand  a  piece  of  red  hot  iron,  of  one,  The  orders  of  linnssns  are  all  expressed  by 

two,  or  three  povnds  weight;  or  else  by  a  single  term,  which,  like  the  names  of 

walking  barefoot  and  blindfold  over  nine  the  classes,  is  of  Greek  etymology,  and  is 

Ted  hot  ploughshares,  laid  at  unequal  dis^  significant  of  tlie  character  of  the  order  to 

tances;  and  if  the  party  escaped  unhurt,  he  which  it  is  applied.    The  names  of  these 

was  adjudged  innocent ;  if  not,  he  was  oon^  orders  are  often  difierent  in  difierent  classes, 

^emned  as  gnQty.    Water  ordeal  wss  pet^  becanse  the  same  idea  predominates  m  their 

formed,  either  by  phmging  the  bare  arm  op'  institution. 

to  the  elbow  in  boiling  water,  and  escaping        ORDINANCE,  or  Ordmmanee,  a  Uiw, 

unhurt  thereby,  or  by  casting  the  person  sns-  ^^^^^^    ^^  command  of  a  sovereign  or  supe- 

pected  into  a  river  or  pond  of  water ;  and  if  ^^^j.     '  ^ 

he  fioated,  ^^^^Jl'^Zl!i!!t^^h^^        ORDINARY,  in  the  civU  law,  si^ifies 

it  was  deemed  an  evidence  of  his  guilt:  but  .   ,      ^.   .  .  ..      ^i     •.       ^i 

tf  r«S  he  ^  ^qnitted.     Tlmtrtal  an,  jadge  that  toth  «.tl»n.y  lo  take  cog- 

™        /,         Iff  w  a  magistrate,  and  not  by  deputation ;  but 

■"!!L®,;wi^^        u*    ^^  ;.  •  .«♦-«.  -^  in  the  common  law  it  is  taken  for  him  who 

ORDER,  m  architecture,  » a  systemof  ^  ^^^  immediate  jurisdiction  in 

the  several  members,  oniam^^  causes  ecclesiastical, 
portions  of  columns  and  pdasters ;  or  a  re- 

inlar  arrangement  of  the  projecting  parts        ORDINARY,  or  AoaoaroMs  Ordmory,  m 

of  a  building,  especially  the  column,  so  as  ^^rt^^f  •  denomination  given  to  certain 

to  form  one  beautiful  whole.    There  are  charges   properly  belongmg  to  tliat  art. 

five  oitlei»  of  columns,  of  which  three  are  Th«  honoiwable  ordinaries  are  ten  in  nam. 

Greek,  m.  ^e  Doric,  Ionic,  and  Corinthian,  ^^  f  »«•  ^^  ^^>  ^^  ^^^*  »«*»«>  ^^^ 

and  two  Roman,  the  Tuscan  and  Coropo-  cross,  saltier,  clievron,  bordure,  and  orie. 

lite.    The  three  Greek  orden  represent  For  which  see  Heraldry,  &c 
the  three  difierent  manners  of  building,  vis.        ORDINATES,  in  geometry,  are  right 

tlie  solid,  the  delicate,  and  that  whicli  is  lines  drawn  parallel  to  each  other,  and  cot* 

between  the  two.    See  Architbcturb.  ting  the  curve  in  a  certain  number  of  points. 

Ordbr,  in  astronomy.    A  phinet  is  said  Parallel  ordinates  are  usually  alt  cut  by 

to  go  according  to  the  order  of  the  signs  some  other  fine,  which  is  called  an  absciss, 

when  it  is  direct,  proceeding  from  Aries  to  When  tfab  line  is  a  diameter  of  the  curve, 

Taurus    thence  to  Gemini,  he.    It  goee  the  property  of  the  ordinates  is  then  the 

contrary  to  the  order  of  the  signs  when  it  is  most  remarkable ;  for,  in  the  curves  of  the 

retrograde,  or  goes  backward  from  Pisces  first  kind,  or  the  conic  sections  and  circle, 

to  Aquarius.  the  ordinates  are  all  bisected  by  the  dia- 

Ordbr,  in  geometry,  is  denominated  meter,  making  the  part  on  one  side  of  it 

from  the  rank  or  order  df  the  equation  by  equal  to  the  part  on  the  other  side  of  it ; 

wbich^  the  geometrical  line  is  expressed :  and  hi  the  curves  of  the  second  order, 

thus  the  simple  equation,  or  first  power,  which  may  be  cut  in  three  pointi  by  an 

denotes  the  first  order  of  lines,  vrhich  is  a  ordinate,  then  of  the  three  parts  of  the 

right  line:  the  quadratic  equation,  or  second  ordlDRte,  lying  between  these  three  inter- 
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yeetions  of  the  curve  and  the  iotenection 
with  the  diameter,  the  part  on  one  side  the 
diameter  is  equal  to  both  the  two  parts  on 
tbe  other  side  of  it.    And  so  for  curves  of 
any  order,  whatever  the  number  of  inter- 
sections may  be,  the  sum  of  the  parts  of 
any  ordinate,  on  one  tide  of  the  diameter,  is 
equal  to  the  sum  of  the  parts  on  the  other 
aide  of  it.    The  use  of  ordinate^  m  a  curve, 
suid  their  abscisses,  is  to  define  or  express 
the  nature  of  a  curve  by  means  of  the  gene- 
ral relation  or  equation  between  them  ; 
and  the  greatest  number  of  factors,  or  the 
dimensions  of  the  highest  term,  m  such 
equation,  is  always  the  same  as  the  order  of 
the  line ;  that  equation  being  a  quadratic, 
or  its  highest  term  of  two  dimensions,  m 
the  fines  of  tilie  second  order,  b^ing  the 
circle  and  conic  sections ;  and  a  cubic  equa- 
tion, or  its  highest  teim  contahung  three 
dimensions,  in  the  Unes  of  the  third  order, 
and  so  on.  Thus,  y  dendting  an  ordinate 
and  X  its  absciss,  also  a  be,  &c,  given  quan- 
tities: then  y*  =  a«*  +  **+^  hfhe  ge- 
neiml  equation  for  the  lines  of  the  second 
arder  ;  and  «j^  —  <y  =  axi  +  6x*  -f  ex 
-)-  d  is  the  equation  for  the  Unes  of  the 
third  order,  and  so  on. 

ORDINATION,  the  act  of  conferring 
holy  orders,  or  of  initiating  a  person  into 
the  pritttbood  by  prayer,  and  the  laying  on 
of  Itfods,  Ordination  has  alvroys  been  es* 
teemed  the  principal  prerogative  of  bishops, 
and  they  stiU  retain  the  function  as  a  mark 
of  spiritual  sovereignty  in  their  diocese. 
Mlthout  ordmation,  no  person  can  receive 
any  benefice,  parsonage,  vicarage,  d^c.  A 
clerk  must  be  twenty-three  years  of  age. 
before  he  can  have  any  share  in  the  minis* 
try ;  and  twenty-four  before  he  can  be  orw 
gained,  and  by  that  means  be  permitted  to 
administer  the  sacraments.  A  bishop,  on 
the  ordination  of  dergymen,  is  to  examine 
them  is  the  presence  of  the  ministers  who 
assist  him  at  the  imposition  of  hands :  and 
in  case  any  crime,  as  drunkenness,  perjury, 
forgery,  dec.  be  alleged  against  any  one 
that  is  to  be  ordained,  either  priest  or  dea- 
con, the  bishop  ought  to  desist  from  ordain* 
iog  him.  The  person  to  be  ordained  is  to 
bring  a  testinionial  of  his  life  and  doctrine 
to  the  bishop,  and  give  an  account  of  his 
fiuth  in  Latin,  end  both  priests  and  deacons 
are  obliged  to  subscribe  the  thirty  nina 
articles. 

ORDNANCE,  a  general  name  for  aO 
sorts  of  great  guns  used  in  war. 

OiiMAiiet,  ofic€  ofy  an  office  kept  with- 
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in  the  Tower  of  London,  which  superintemtfi 
and  disposes  of  all  the  arms,  instniments, 
and  utensils  of  war,  both  by  sea  and  land, 
in  all  the  magazines,  garrisons,  and  forts,  in 
Great  Britain. 

'  The  officers  of  the  ordnance  are:  1.  The 
Master  General,  from  whom  are  derived  all 
orders  and  dispatches  rehuing  tp  the  same.. 
2.  The  Lieutenant  General,  who  receives 
orders  from  the  Master  General,  and  sees 
them  duly  executed;  orders  the  firing  of 
gnns  on  days  of  rejoicing,  and  sees  the  train 
of  artillery  fitted  out  when  ordered  to  the 
field.  S.  The  Surveyor  General,  who  has 
the  inspection  of  the  ordnance,  stores,  and 
provisions  of  vrar  in  the  custody  of  the 
store- keepers :  he  allows  all  bills  of  debt, 
keeps  a  check  on  labourers,  &c.  4.  The 
Treasurer,  through  whose  hands  passes  tlie 
money  of  the  whole  office,  as  well  for  pay- 
ment of  salaries  as  debentures ;  as  also  a 
Clerk  of  the  Ordnance,  and  a  Clerk  of  the 
Deliveries,  for  which  see  the  articles  Clerk, 
efthe  ordnance,  &c. 

ORES,  in  mineralogy.  An  ore  is  a  metal 
in  the  state  in  which  it  exists  in  the  earth. 
It  may  be  either  native^  tliat  is  pure,  and 
uncombined  with  any  other  sabstance,  or 
alloyed  vrith  another  metal ;  or  in  a  state 
of  an  oxide,  or  a  sulphuret,  or  a  carburet, 
or  of  a  metallic  salt.  It  is  also  mixed  in 
most  mstanees  with  various  earthy  minerals. 
The  ores  of  metals  may  be  analyzed  in  two 
modes,  in  the  humid,  and  the  dry  way. 
The  first  ii  efiected  with  the  aid  of  acids, 
and  of  other  liquid  agents,  and  may  often 
be  accomplished  by  very  simple  means,  and 
without  the  aid  of  a  bulky  and  expensive 
apparatus.  If  sulphur  be  present,  it  im- 
pedes the  action  of  acids,  and  sliould  be 
separated  by  roasting  the  ore  on  a  muffle, 
or  by  projecting  it  mixed  vrith  twice  its 
weight  of  nitre  into  a  red-hot  crucible,  wash* 
ing  off  the  alkali  afterwards  with  hot  water. 
No  solvent  will  act  upon  all  the  metals.Thns 
nitric  acid  does  not  act  on  gold  and  pla« 
tina;  and  the  nitro-muriatic  acid,  which 
dissolves  these  metab,  has  no  solvent  action 
on  silver.  Hence  the  necessity  of  varying 
the  solvent  according  to  the  nature  of  the 
ore,  under  examination.  We  shall  give  a 
few  instances  liy  which  the  reader  will  un« 
derstand  the  theory,  and"  may  be  enabled 
to  verify  the  facts  by  practice. 

For  *<  ores  of  gold  and  platina,"  the  nitro- 
mnriatic  add  is  the  most  proper  solvent. 
A  given  weight  of  the  ore  may  be  digested 
with  this  acid,  as  long  as  it  extracts  any 
tfabg.    The  sohition  is  to  be  evaporated  to 
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dfyiiess,  in  order  to  flxpel  the  exee»  of 
acid,  and  diwoUed  in  water.  The  addi- 
tion of  a  solution  of  tin  and  muriatic  acid 
vrUl  shew  the  presence  of  gold  by  a  purple 
precipitate;  and  platina  will  be  indicated 
by  a  precipitate,  on  adding  a  solution  of 
ninriate  of  ammonia.  When  gold  and  pla- 
tuia  are  both  contained  m  the  same  solu- 
tion, they  may  be  separated  from  each 
otlier  by  the  last  mentioned  solution,  wliich 
throws  down  ttie  platina,  but  not  the  gold. 
In  tliis  way  platina  may  be  detached  also 
fh>m  other  metals. 

For  extracting  ''silver"  from  its  ores, 
the  nitric  acid  is  the  most  proper  solvent. 
Tlie  silver  may  be  precipitated  from  nitric 
acid  by  muriate  of  soda.  Every  hundred 
parts  of  the  precipitate  contains  seventy- 
five  of  silver.  But,  as  lead  may  be  present 
in  the  solution,  and  this  metal  is  also  pre- 
cipitated by  muriate  of  soda,  it  may  be 
proper  to  immerse  in  the  solution,  a  polish- 
ed plate  of  copper.  This  will  precipitate 
the  silver,  if  present,  in  a  meUllic  form. 
The  muriate  of  silver  is  also  soluble  in 
liquid  ammonia,  which  that  of  lead  is  not 

"  Copper  ores"  may  be  analyaed  by  boil- 
ing them  with  five  times  their  weight  of 
concentrated  sulphuric  acid,  till  a  dry  masa 
is  obtained,  from  which  water  will  extract 
the  sulphate  of  copper.  This  salt  is  to  be 
decomposed  by  a  polished  plate  of  iron, 
immersed  in  a  dilute  solution  of  it  The 
copper  will  be  precipitated  in  a  metaUic 
state,  and  may  be  scraped  off  and  weighed. 
If  silver  be  suspected  with  copper,  nitrons 
acid  mnst  be  employed  as  the  solvent; 
and  a  plate  of  polished  copper  wiU  detect 
the  stiver. 

<<  Iron  ores**  may  be  dissolved  is  dilute 
muriatic  acid,  or,  if  the  metal  be  too  highly 
oxydized  to  be  dissolved  by  this  acid,  they 
roust  be  previously  mixed  with  one-eightii 
of  their  weight  of  powdered  charcoal,  and 
calcined  in  a  crucible  for  an  hour.  The 
iron  is  Urns  rendered  soluble.  The  solution 
must  tlien  be  diluted  with  ten  or  twelve 
times  its  quantity  of  water,  previously  well 
boiled,  to  expel  the  air,  and  mnst  be  pre- 
served ui  a  weU-fltopped  glass  bottle  for 
six  or  ei^t  days.  The  phosphate  of  iron 
will  within  that  time  be  precipitated,  if 
any  be  present,  and  the  liquor  must  be 
decanted  off.  The  solution  may  contain, 
the  oxides  of  iron,  manganese,  and  sioc. 
It  may  be  precipitated  by  carbonate  of 
soda,  which  will  separate  tliem  all,  Tho 
oxide  of  sine  will  be  taken  up  by  a  solntion 
of  pure  ammonia;  distilled  Tinegar  wiU 


take  op  the  manganese,  and  will  leare  the 
oxide  of  iron.  From  the  weight  of  this, 
after  ignition,  during  a  quarter  of  an  boor, 
twenty-eight  per  cent,  niay  be  deducted. 

**•  Tm  ores.**    Boil  100  grains,  in  a  silver 
vessel,  vritfa  a  solution  of  600  grains  of  pure 
potash.     Evaporate  to  dimness,  and  then 
ignite  moderately  for  half  an  hour.    Add 
boiling  water,  and  if  any  portion  remain 
undissolved,  let  it  undergo  a  simibu*  treat- 
ment.   Saturate  the  alkaline  solution  with 
muriatic  acid,  which  will  throw  down  an 
oxide  of  tin.    liet  this  be  redissolved  by  aa 
excess  of  muriatic  add:  again  precipitated 
by  carbonate  of  soda ;  and  being  dried  and 
weighed,  let  it,  after  Uxiviation,  be  once 
more  diMolved  in  muriatic  acid.    The  inso- 
luble  part  consists  of  silix.  Into  the  colouw 
less  soldtioo,  diluted  with  two  or  three 
parts  of  water,  put  a  stick  of  zinc,  round 
which  the  reduced  tin  will  collect    Scrape 
off  the  deposit,  wash,  dry,  and  fuse  it  under 
a  cover  of  tallow  in  a  capsule  phiced  on 
charcoal.    A  button  of  pure  metallic  tin 
will  remain  at  the  bottom,  the  weight  of 
which,  deducted  from  that  of  the  ore,  indif 
cates  the  proportion  of  oxygen.    The  pre- 
sence of  tin  in  an  ore  is  indicated  by  a 
purple  precipitate,  on  mixing  its  solntion  ui 
muriatic  add  with  one  of  gold  in  nitro^mu- 
riatic  add. 

**  Lead  ores"  may  be  analyzed  by  solntion 
in  nitric  acid,  dilnted  with  an  equal  weight 
of  water.  The  snlphnr,  if  any,  will  remain 
undissolved.  Let  tiie  solution  be  precipF> 
tated  by  carbonate  of  soda.  If  any  stiver 
be  present,  it  vnll  be  taken  op  by  pure 
liquid  ammonia.  Wash  off  the  excess  of 
ammonia  by  distilled  water ;  and  add  con- 
centrated solphoric  acid,  applying  beat,  so 
that  the  muriatic  add  may  be  wholly  ex- 
pelled. 

^  Mercury^  may  be  detected  in  ores  that 
are  supposed  to  contam  it,  by  dbtiHation  in 
an  earthen  retort  with  half  thcur  weight  of 
iron  filings  or  lime.  The  mercury,  if  any 
be  present,  will  rise  and  be  condensed  in 
the  receiver. 

^  Ores  of  zinc*'  may  be  digested  with 
the  nitric  acid,  and  the  part  that  is  dissolved 
boiled  to  dryness,  again  dissolved  in  the 
add,  and  again  evaporated.  By  this  means 
the  iron,  if  any  be  present,  will  be  rendered 
insoluble  in  dilute  nitric  add,  which  wilf 
take  np  the  oxide  of  zinc.  To  this  solu- 
tion add  pmre  liquid  ammonia,  in  excess, 
ulaidi  will  separate  the  lead  and  iron,  if  any 
should  have  been  dissolved ;  and  the  eaMseaa 
of  alkali  win  retain  the  oxide  of  dnc.  Thit 
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ftiay  be  tepmttd  by  Ae  aiUttion  of  9^  its  weight  of  the  flux,  and  put  inte  t  €tvid 

acid.  ciblcy  with  t  little  powdered  charcoal  over 

**  Antimoiiial  oret*"     Dissolre  a  given  the  surface*    A  cover  nuiat  be  luted  on, 

weight  in  three  or  four  parts  of  mnriatiC)  aud  the  crucible  exposed  to  the  necessary 

and  one  of  nitrie  acid.    This  will  take  ufl  beat  in  a  wind-fumace.    Ores  of  iron,  as 

the  antimoi^,  and  kave  the  snlphur,  if  any.  being  difficultly  reduced,  require  a  very  in* 

On  dilution  with  water  the  oidde  of  anti*  tense  fire.    Those  of  silver  and  lead  are 

noay  is  pracipMatedy  and  the  hro«  and  mer-  Bietalli«ed  by  a  lower  heat.    The  metal  m 

cnry  remain  dissolved.    Lead  may  be  de»  found  at  the  bottom  of  the  cracible,  in  tba 

tccled  by  sulpfanrtc  acid.  form  of  a  round  button,    Th^  volatile  me* 

'<  Ores  of  cobalt"  may  be  dissolved  in  tab,  as  meroary,  aanc,  arsenic,  teUorinmy 

nitro-moriatic  add.    Then  add  carbonate  end  osmium,  it  is  obv;ious,  ought  not  to  be 

of  potash,  which)  at  first,  separates  iron  and  treated  in  the  above  manner,  and  requijce 

anenic.    Filter,  and  add  a  further  quantity  to  be  distilled  witk  inflamrnal4e  matters  in 

of  tlie  carbonate,  when  a  greyish*red  preci*  lui  earthen  retort.    See  Kirwan's  Minera- 

pitate  will  fidl  down,  which  is  oxide  of  co^  logy. 

bait.    The  iron  and  arsenic  may  be  sepa«  ORGAN.     Having,  under  the  artsel^ 

rated  by  heat,  which  voUtilises  the  arsenic.  Musical  insbraja^x,.  given  a  pietiy  fuU 

Cobalt  is  also  ascertained,  if  the  solution  of  accownt  of  this  isstmoMnt,  we  shall  here 

an  ore  in  mqriacio  add  give  a  sympathetic  only  giye  .a  descnptien,  with  figures,  of  the 

ink.    See  Klaproth's  Assays.           4  barrel-organ.  3ee  Plate  I.  Bui«l  Oi^fan, 

To  ana\yze  ores  in  the  dry  wigr>  a  me«  and  PUte  li.  paruef  dittok 

thpd  which  afibrds  the  most  satisfiietor]^  The  barrel*organ  is  generally  portable^ 

evidence  of  their  composition,  and  should  and  is  so  contnved^  that  the  same  action  ef 

always  precede  the  working  of  large  and  the  hand,  which  tnins  t|ie  barrel,  soppUca 

extensive  strata,  a  more  complicated  appa*  the  wind,  by  giving  motion  to  the  bellows  t 

ratns  is  reqnifed.    An  assaying  fun)ace,witb  it  consisu  of  three  principal  parts :  1.  The 

muffles,  crucibles^  &c.  are  absohitely  neces-  pipes,  by  which  the  sound  is  produced, 

saty.    See  AssAYiHOi  LABORAToaXy  &c*  ^*  1'be  beUows,  supplying  them  with  air. 

The  redaction  of  an  ore  requirea  fre*  3.  The  barrel  and  keys,  by  which  the  pipes 

qaently   previous  roasting,  to  exp^  the  are  sounded  at  proper  intervals.  The  pipes 

sulphur  and  other  vobtiie  ingredients;  or  are  of  two  kipds^of  metal  and  of  wood:  the 

this  may  be  effected  by  mixutg  th^  pow*  wooden  ones  ase  a  square  tnuik  of  deal 

dered  ore  wilh  nitre,  and  projecting,  the  wooc^  A  B,  (6g.  5)  closed  at  one  end  by  a 

aixtnre  into  a  cnioible.    The  sulphate  of  plug  of  wsmI,  D,  and  at  the  other  by  a 

potash,  thoa  Ibimed,  may  be  washed  a^  piece  of  wood,  £,  containing  a.  CKOoked 

and  the  oxide  mwt  be  reserved  for  subse^  passage  to  bri^g  air  tQ  the  pipe,  throogh  the 

qaent  expcnmeats.    Aq  many  of  the  me*  short  tube,  F}  aisapiece  of  4iak  board, 

tals  retain  their  o»ygclk  so  forci^y,  that  Um  glued  to  the  block,  £,  and  hoUowed  out  to 

applicalio«  of  heat  is  iacapable  of  expelling  communicate  with  the  crooked  paassge  in 

it,  the  addita»n  of  inflammable  matter  be*  it,  and  leaving  a  small  oack,  between  it  and 

comes  expedient.    And,  to  enable  the  re^  the  edge  of  the  block,  K,  throv^  which  tfaa 

dnced  particles  of  netal  to  agglutinate  and  air  issues  in  one  contimied  stream  f  in  ita 

form  a  ooUeeM  anm,  instead  of  scattered  passage  it  is  divided  by  the  edge  of  one  side 

gnuns,  which  woald  otherwise  happen^  some  of  the  trunk.  A,  which  is  cut  as  sharp  as 

ftwable  ingredieBC  mast  be  added,  tfarougb  possible  for  thM  pttrpose,siid  whkh  is  exact* 

which,  when  in  /usMm,  the  reduced  metal  ly  in  the  .same  line  vrith  the  orifice  whence 

any  descend^  nmk  hecotteeted  at  the  hot-  the  air  is  emitted. 

torn  of  tl|S  cradMe.    Substances  tha,!  ant  The  sound  ia  produced  by  the  vibration 

awer  both  these  pwpeaes  ane  called  fluseib  of  the  air  which  ia  contauMd  in  the  trunk. 

The  alkaline  and  havthypavt  of  fluxes  serve  A,  and  by  uci^sasing  or  diBBnishing  the 

also  another  end;  eis.  that  of  combming  length  of  the  pi^,  the  tone  is  altered  at 

with  any  acid  which  may  be  attached  to  a  pleasure  to  hmg  it  to  the  propernote  it  is 

BMtal,  and  which  wonid  prevent  itaiedno*  to  perform  when  placed  in  ttie  instrument: 

tion^  if  not  separated.    Ttie  oresof  difier*  tiiisis  dene  by  shding  the  phig,  D,  up  or 

ent  metals,  and  difierent  otes  of  the  same  down  in  the  pipe. 

metal,  require  dififerent  fluxes.    See  Fuw.  A  metal  pipe,  a  section  of  which  is  shown 

Hie  ore,  after  being  roasted,  if  necessary  |  in  fig.  6,  ii  neuly  the  same  la  its  operation^ 

is  to  be  well  mixed  with  three  or  ivui;  timea  though  different  in  iti  cooitmcti^nk    It  is  ■ 
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<7lindric  tube,  of  a  mixture  of  lead  and  tin ;  together) ;  so  that  wben  the  boles  are  over 

A  B,  (tig.  6)  open  at  one  end,  and  nearly  the  passages,  the  air  has  free  commonica- 

cloned  at  the  other  by  a  himp  of  the  same  tion  from  the  valve  to  the  pipes ;  bnt  when 

metal,  E,  which  is  circolar  for  about  two*  the  stops  are  drawa  out,  the  interval  be- 

thirds  round,  and  fits  the  end  of  the  pipe ;  tween  each  hole  applies  itself  to  the  holes 

the  other  third  is  a  straight  edge:  the  up-  uuder  the  pipes,  aad  thus  stops  the  pas- 

per  edge  of  the  conical  pipe,  F,  is  bent  to  sages. 

be  parallel  to  this,  and  thus  forms  a  small  We  now  come  to  describe  the  apparatus 

cleft  simihu*  to  the  wooden  one  for  the  pas-  which  opens  the  valves,  A,  at  the  proper 

sage  of  the  air,  ttie  lower  edge  of  the  cylin-  time,  to  perform  the  note  of  a  piece  of  mu- 

drical  pipe,  A  B,  is  bent  into  the  tine  of  the  sic 

cleft  and  cut  sharp,  to  divide  the  current  of  The  axle,  on  which  the  cmnk,  a,  (fig.  i,  ^, 

air;  these  pipes  are  open  at  top,  and  are  tnd  S)  is  formed,  has  an  endless  screw,  o, 

brought  to  tune  by  bendmg  the  pipe  at  the  (fig.  S,)  cut  upon  it  to  turn  a  vrfaeel, ;»,  by 

top,  and  thus  altering  its  bulk  :  o  is  a  piece  the  teeth  cut  in  its  circumference ;  this 

of  metal,  called  the  ear,  soldered  upon  the  wheel  is  in  the  same  piece  with  a  cylindrie 

pipe  at  each  end  of  the  cleft,  to  prevent  the  barrel,  H  H,  shown  separately  (in  fi;r.  4, 

stream  of  aif  being  dispersed  .before  it  Plate  II) ;  it  has  a  great  nnmbe^  of  short 

neets  the  sharp  edge  of  the  pipe,  B  A ;  in  -  puis  stuck  in  it,  which,  as  it>revolves  upon 

the  small  pipes  this  is  not  applied.  its  pivots,  catch  the  ends  of  a  number  of 

The  bellowa  of  the  organ  are  double,  as  small  tevers  called  keys,  rrr,  and  raise 
shewn  in  ^g,  1,  Phite  1}  timt  is,  they  are  them ;  tfab  depresses  the  other,  ttt,  ends, 
two  distioct  pairs,  E,F,  connected  together  which  are  attached  to  the  rods,  O,  and  con-'* 
at  their  hfaige ;  so  that  when  one  is  opemng,  sequently  open  ttie  vahes.  There  are  as 
and  filling  with  ahr,  the  other  is  forcing  its  many  of  the  levers,  or  keys,  as  there  are 
air  out  into  the  regnfaitor,  D ;  the  bellowa  pipes,  each  answering  to  a  different  note  of 
receive  their  motion  by  i  rod,  <l,  ftom  a  the  gamut ;  the  pms  in  the  barrel  are  so  dis- 
crank, a,  on  a  spindle  which  comes  through  posed,  as  to  lift  the  keys  in  tlie  same  order 
the  box,  in  which  tlie  machine  is  enclosed^  and  time  as  any  piece  of  music  for  which 
and  has  a  handle  on  it  by  which  it  is  tom«  the  barrel  has  been  previously  made.  The 
ed.  The  regulator,  D,  is  exactly  similar  to  keys  all  turn  upon  one  wire,  as  a  centre, 
another  pair  of  bellows,  and  is  filled  with  and  to  prevent  their  shifVng  sideways ;  and 
air  from  the  beltows,  £F,  1>elowit,  through  by  that  means  missing  the  phu  in  the  bar- 
two  valves  in  the  bottom  board  over  the  rel  intended  lor  them,  tiiey  move  in  small 
bellows ;  from  this  regohitor  tfie  aur  pro-  notches,  cut  by  a  saw  in  two  pieces  of  brass 
ceeds  through  the  passage,  b$f,  (seen  bet-  plate,  which  are  screwed  to  the  edge  of  a 
ter  fan  the  sectionX  ^*  2>  &c.  piece  of  wood,  R,  and  pn^t  below  it  $  the 

Fig.  2,  Plate  I,  to  a  long  trunk,  g,  go*  wire  which  forms  the  centre  for  the  keys 

ing  under  the  pipes  called  the  air-chest,  is  also  fixed  to  the  piece  of  wood,  K,  which 

which  communicates  with  them  by  a  small  is  called  the  koy-fVtme.  A  number  of  smaO 

valve,  A,  under  each  it  is  kept  shut  by  a  pieces  of  mahogany  are  fixed  to  the  keys  at 

small  vrire  spring,  and  is  opened  by  a  vrfare  t,  and  to  these  the  rods,  G,  are  jointed  by 

fixed  to  the  end  of  a  rod,  6 ;  above  the  a  piece  of  leather  ghied  to  both:  er,  are 

valve,  the  passage  enlarges,  and  goes  under  small  screws  going  through  the  key-frame, 

two  small  wooden  sliders  or  stops,  «  m,  and  touching  the  piece  of  wood,  #,  their  use 

and  from  thence  hn  two  distinct  passages  to  is  to  adjust  the  levers,  so  that  the  ends,  rr, 

tlie  wooden  and  metal  pipes,  N  M.  shall  form  one  straight  Hue. 

The  air-chest,  g,  is  common  to  all  the  Tlie  key-frame  is  not  fhstened  down  to 
pipes,  and  eadi  pair  (of  wooden  and  metal  the  frame  of  the  machine,  bnt  hps  a  piece 
pipes)  has  a  valve,  h,  and  spring  to  them-  of  iron  plate,  t0,  tetened  to  each  end,  and 
selves ;  the  small  passage  above  each  valve  tummg  upon  screws  fixed  to  the  ihune  of 
beings  to  each  pair  of  pipes,  and  has  no  the  instrument  upon  which  the  vrfaole  key- 
connection  with  the  other;  the  two  stops  frame  can  be  fitted  as  a  centre;  two  screws 
belong  to  all  the  pipes ;  m,  to  the  metal,  and  through  iu  ends,  resting  their  points  upon 
«^  to  the  vrooden  ones ;  they  are  long  slips  the  frame,  support  it,  and  by  screwmg^ 
of  wood  drilled  with  so  many  holes  as  there  these  ont,  the  whole  frame  can  be  raised  or 
are  pipes,  and  at  the  same  intervals,  (the  lowered,  to  adjust  the  ends  of  the  keys  the 
disporition  of  the  pipes  is  shown  in  fig.  5,  proper  dtstance  from  the  centre  of  tlie  bar« 
is  A  plu  of  the  whole  instrument  pat  rel|  H.    ' 
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ByiMpetliiigtfiepluiand  devfttioB, (fig.  onoi;  Ibr fiiOcrmiHic,  Ite stop,  m, is puilki 
1  and 3)  it  wiU  be  seen,  tlurt  the  bairel  n  ed  in,  and  «  dnwn  oat;  the  wooden  pipctf 
longer  than  the  set  of  keys,  by  the  dntance  are  then  used,  and,  for  very  grand  and  load 
of  one  of  the  keys  froai  the  other,  the  barrel  niasic  both  sets  are  used,  by  drswiilg  oat 
can  be  moved  along  endways  this  quantity,  both  stops,  and  when  both  are  in  the  soond- 
and  for  this  purpose  it  is  mounted  in  a  cases,  though  the  handle  is  still  turned.  Fof 
frame,  (fig.  4)  which  sUdes  in  a  groove,  changing  the  tune,  the  bolt,  R,  is  drawn 
shown  in  the  section  (fig.  9) ;  a  small  pin,  P,  back,  this  raises  the  key.fraroe ;  the  other 
(fig.  4)  is  fastened  to  tlie  frame,  and*  comes  bolt  is  then  drawn  back,  and  the  pin,  P, 
through  the  case  of  the  instrument;  it  has  moved  in  or  out  to  another  notch ;  the  bolts 
DOtdies  cut  in  it  which  receives  the  sharp  are  then  to  be  retonied.  Several  barrels 
edge  of  a  bolt,  I*,  (figi  7)  fixed  there,  and  areadhpted  to  the  some  organ,  to'  perform 
which  holdB  the  barrel  in  any  ptace  it  is  a  greht  variety  of  tunes, 
aet.  By  moving  the  barrel  endways  a  short  ORGANICAL,  in  the  ancient  music,  was 
dntance,  an  entire  new  set  of  pins  is  pre-  that  part  perfbrmed  by  insthunents.  The 
acnted  to  the  keys,  rvy  which  pins  are  dis-  erganical  comprehended  thtlee'  kinds  of  in- 
posed  differently  to  the  former  ones,  and  sChiments,  vnr.  the  wind  institiments,  as 
consequently  play  a  different  time;  there  trumpets,  fltttes,  hautboys,  &c.;  stringed  in* 
are  often  ^^  different  sets,  and  as  many  strnments,  as*  lutes,  lyres,  vibfins,  harps!- 
notches,  on  the  pin,  P,  (fig.  1).  Without  seme  ehortis,  Sec. ;  and  polsative  instruments,  or 
cootrivasice  when  the  barrel  is  mowd  end>  those  pkyed  by  btetiiig  with  the  Iuto(b  or 
Ofays,  its  pins  might  catch  aome  of  the  keys,  sticks,  as  dtintas,  Sec. 
and  break  or  bend  them :  to  avoid  this,  the  OncANrCAL  desciipHdH  *f  eurveg,  is  the 
bolt,  P,  which  confines  the  barrel,  and  pre*  description  oftbem  upon  a:  plane  by  medns 
vents  it  being  moved  either  way,  is  bdd  of  instruments,  and-  commonly  by  a  con- 
down  by  another  bolt^  R*  (fig.  7)  sliding  ffamed  motion.  Tlie  ihostshriple  construe- 
annas  the  end  of  it;  this  bolt  has  a  pin  Iks-  tion  of  this  kind  is,  that  of  a  circle,  by 
lened  to  the  back  of  it,  which  goes  through  nrieans  of  a  pair  of  cbmpaMies.  Yhe  Mxt  is 
the  caie  of  the  instmaient,  (marked  x,  fig;  that  of  an  ellipse  by  means  of  a  thread  and 
%  and  3)  and  when  dra^nn  hack,  preises  twopins  in  the  f^ci,  or  tKe  ellipse  and  hyper- 
down  the  end  of  a  le^er,  y,  the  other  end  beta,  by  means  of  the  elliptical  and  hyper- 
of  which  lifts  up  the  key-frame,  and  thus  bolioooinpasses. 

liaises  the  keys  up  clear  of  the  pins  in  the  OROANZINE,  hi  commerce,  a  descrip- 

bofffei,  beibre  it  can  be  moved  endways  to  fto  of  silk  ntairlly  imported  from  Italy  hi  to 

play  anoihcr  tone;  this  coontry.    It  is  of  tfafe  utmost  Impof- 

Tlie  rsgnhrtor,  D,  is  prtsaeddown  by  two  Hmcmto  the  mamilhetni«r,  as  none  of  th^ 

wire  springs,  whiefa  equate  the  pressnre  principal  articles  could  be  fi^biicated  with- 

npon  the  air  contained  in-  it^  when,  by  the  out  it ;  and  die  Italiaiis  aware  of  this,  long 

hdiaws  forcing  in  mose  ah-  than  the  pipes  kept  the  art  of  throwing  it  a  most  profinmd 

i«quife,andeoaBeqaentl^itaccamnklesdn  secret  ft  was  Inttoddced  into  this  country 

theregnhrtor,  it  lifts  up  iu  lid,  andthe  haa-  by  the  ^nteipn'ae   and  skill   of  Messrs* 

dleof  a  sasall  valve»  z,  seen  in  the  elVM^  Thomas  and  John  Lombe,  the  hitter  havmg 

tian,  (fig.  1)  is  poshed  agamst  a  port  of  the  at  the  rMt  of  his  life,  and  with  wondcrfid 

fifotair;  this  opens  the  valves,  and  aUowk  higeMaity,  takena  plan  of  one  of  these  com- 

the  ssr  tees^ape,  until  the  rsgohnoF  sinisi  pfieatednmcbhies,  in  the  Rmg  of  Sardima's 

by  dm  aotibn  ofthe  iwit'wine  springs^  doiiihiinns,  fit>m  whiift,  on  h^  return,  they 

Froas  what  %re  have  said,  m  dmciiptiMi  established  a  shnilar  set  of  mills  m  the  towd 

of  Iha  opesatMn  of  the  instndlienl:  will  be  of  Derby ;  and  in  consideration  of  the  great 

seatfcely  aeiaessary.    By  tandng  the  han^  hattaitf  and  etpense  attending  the  onder- 

dle,  the  crduh,  a^  works  the  beHews,  add  taldng^,  a  patent  was  granted  to  Sir  Tboma^ 

supplies  the  air  to  the  |dpes;  the  endless  Lombe,  in  1718,  fiir  securing  to  him  the 

U9$m  lams  the  barrel,  and  its  pins  lift  op  exclusive  privilege  of  working  organzme  for 

the  keys  at  the  proper  Ibm,  opens  the  the  term  of  14  years ;  but  tfte  constructioil 

valve^  asid  adaslta  the  sir  iate  the  pipes;  of  buildings  and  engines,  and  the  histruc- 

Wtaea  soft  music  is  to  h«  fl^ti^  the  stop,  tion  of  the  workmen  took  up  so  much  time, 

■%  (fig-  <)    vrhicb  hat  a  handle  coming  that  the  14  years  were  n^^y  expired  be- 

thsvui^  the  caae,  is  drawn  out^  and  the  fore  he  could  derive  any  advantage  from  it^ 

other  shoved  in;  dris  stops  the  psMoges  to  hi  consequence  of  which  he  petitioned  par- 

tlm  wooden  pqpas,  oisd  openy  the  moirt  Hament,  u  1751,  to  gntt  tan  a  forOier 
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term ;  but  pftriianent  coosideriiiif  it  an  ob»  which  Italian  orsaniiie  was  applied ;  the 

ject  of  national  importance,  ^pranted  him  remit,  however,  appeared  to  be  that,  for 

the  turn  of  14,00(M.  on  condition  that  he  tome  particolar  articles,  Italhm  orfauine 

should  allow  a  perfect  model  of  the  macbi-  possesses  peculiar  properties  not  to  be  found 

nery  to  be  taken,  and  deposited  in  the  in  any  other  kind  of  silk. 

Tower  of  London  for  public  inspection*  ORGASM,  a  quick  motion  of  the  blood, 

Stmihir  mills  were,  in  consequence,  set  up  whereby  the  miucles  are  made  to  move 

in  different  parts  of  the  conntry ;  but  owing  witli  great  force. 

to  the  difficulties  that  were  experienced  in  ORGUES,  in  the  military  art,  are  thick 

procuring  raw  silk  of  the  proper  siie  for  loAg  pieces  of  wood  pointed  at  one  end,  and 

organiine,  the  exportation  of  which  from  shod  with  iron,  clear  one  of  another ;  hani^ 

Italy  was  prohibited,  and  to  the  mills  hav-  ing  each  by  a  particular  rope,  or  cord,  over 

ing  subsequently  found   employment  for  the  gate-way  oif  a  strong  pfaice,perpendicn- 

other  purposes,  the  quantities  worked  into  larly,  to  be  let  foU  in  case  of  an  enemy, 

organzine,  for  many  years,  bore  scarcely  any  Hieir  disposition  is  such,  that  they  stop  the 

proportion  to  the  imports  from  Italy ;  it  passage  of  the  gate,  and  are  preferable  to 

has,  however,  been  since  revived  and  im-  henes  or  portcullises^  because  these  may 

proved,  in  consequence  of  which  it  is  now  be  either  broke  by  a  petard,  or  they  may 

carried  to  a  very  considerable  extent  be  stopped  in  their  falUng  down ;  but  a 

The  process  which  the  silk  undergoes  to  petard  is  useless  against  an  orgne,  for  if  it 

bring  it  into  this  state,  consists  of  six  diffe«  break  one  or  two  of  the  pieces,  they  imme* 

rent  operations :  1.  The  silk  is  wound  from  diatdy  fidl  down  again,  and  fill  op  tlie  v»- 

the  skein  upon  bobbins.    aS.  It  is  then  sort-  cancy ;  or  if  they  stop  one  or  two  of  the 

ed.    3.  It  is  spun,  or  twisted,  on  a  mill  in  pieces  from  foiling,  it  is  no  hindrance  to 

the  single  thread*     4.  Two  threads  thos  the  rest 

spun  are  doubled,  or  drawn  together  through  ORIGANUM,  in  botany,  mmj^ramj  n 
the  foigecs  of  a  woman,  who  at  the  same  genus  of  the  Didynamia  Gyamosperaun 
time  cleans  them  by  taking  out  the  shibs  class  and  order.  Natural  order  of  Verti- 
which  may  have  been  left  in  the  silk  by  the  cOlatB.  LabiatK,  Jossieu.  Essential  chap 
negligence  of  the  foreign  reeler.  5.  It  is  meter :  strobile  foar<oniered,  spiked,  col* 
then  thrown  by  a  mill,  that  is,  the  two  lecting  the  calyxes.  There  are  twelve  spe* 
threads  are  twbted  together  either  slack  or  cies,  with  several  varieties, 
bard,  as  the  mannfoctore  may  require;  and  ORILLON,  in  fortification,  is  a  small 
it  is  wound  at  the  same  time  in  skems  npon  rounding  of  earth  foeed  vrith  a  wall ;  raised 
a  reeL  6.  The  skeins  are  sorted  according  on  the  shoulder  of  those  bastions  that  have 
to  their  different  degrees  of  fineness,  and  casemates,  to  cover  the  cannon  in  the  re- 
then  the  process  is  complete.  tired  fiank,  and  prevent  their  being  dis^ 

Organzine  was  for  many  yean  made  only  monnted  by  the  enenqr- 

from  Italian  silk,  but  when  considerable  ORIOLUS,  the  oriole,  m  natural  hbto* 

improvements  were  made  in  the  cidtare  of  i|^  a  genus  of  birds  of  the  order  Pics.  Ge* 

nlk  in  India,  it  suggested  the  possibility  of  neric  character :  bill  conic,  convex,  veiy 

throvring  some  of  the  finer  silks  of  Bengal  sharp  and  strait ;  mandibles  eqnally  In^i 

into  organzine.    The  experiments  of  ii^  aostrib  small,  and  lodged  in  the  base  of  tba 

viduals  were  not  very  satisfiictory,  bat  in  bill,  and  partly  covered ;  tongue  divided 

the  beginning  of  1794,  the  East  Imiia  Com-  and  sharp-pointed.  These  birds  are  natives 

pany  took  up  the  subject  vrith  the  view  of  of  Ameriea,  are  cknorons  and  vorackms, 

hicreasing  the  annoal  consumption  of  Ben*  appear  ia  flocki,  feed  on  fiiiits  and  grahi, 

gal  silk  in  this  country ;  and  having  it  in  andflfeqnently  have  pensile  nests.    Latham 

their  power  to  select  fimn  their  total  im-  ennmeretes  forty-five  species ;  Gmelin  fifty. 

port  the  silks  most  proper  for  this  purpose,  Wesfaallnoticeonly  those  which  follow: 

they  have  been  enabled,  at  each  subsequent  O.  persicus,   or  the  black  and  yellow 

sale,  to  put  up  from  80  to  100  bales  of  oriole.  A  variety  of  this  spedes,  somewhat 

good  Bengal  organzine.  It  has  been  adopt-  laiger  than  a  bhuskbird,  and  an  inhabitaat 

ed  successively  in  several  branches  of  the  of  Sooth  America,  is  the  bird  roodcred  re* 

manufiu:ture ;  and  in  the  year  1808,  when  markable  for  building  nests  in  the  form  of 

the  prohibition  of  exporUtion  from  Italy  an  alembic,  and  neariy  eighteen  inches 

produced  a  scarcity  of  the  silks  of  that  long,  of  dry  grms,  hog's  bristks,  and  bone- 


countiy,  attempU  were  made  to  substitute    hair,  or,  what  is  called  in  that  coontiy,  old 
Bengal  organzine  for  all  the  purposes,  to    man's  beard,  a  substaace  very  like  the  hsir 
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mihonest    The  bottom  of  this  nest  is  hoi-  BetkUhem^  a  genus  of  4he  Hexandria  Mo- 

low  for  the  length  of  a  foot,  the  remainder  nogynia  class  and  order.    Natural  order  of 

oroiiper  part,  for  the  space  of  six  inches,  is  Coronarise.    Aspliodeli,  Jnsslea.   Essential 

aoKd,  and  it  is  suspended  at  the  extremity  character :    corolla   six-petalled,   upright, 

ofabnndi.  Itispaiticularlyfondof build-  permanent,  spreading  above  the  middle; 

OB  trees,  near  houses,  and  several  bun-  filaments  alternate,  vridening  at  tlie  base. 


dreds  of  these  nests  have  occasionally  been  Tliere  are  thirty-five  species. 
aeen  on  a  single  tree.  ORNITHOLOGY,  that  branch  of  natn- 
O.  icterus,  or  the  Banana  bird,  is  found  ral  history  virhich  considers  and  describes 
io  all  the  Caribbee  islands,  feeding  on  in-  birds,  their  natures  and  kinds,  their  form, 
sects,  and  hopping  like  a  magpie.    These  external  and  internal,  and  teaches  their  eco- 
birds  are  domesticated  in  America,  for  the  nomy  and  uses ;  see  Avbs  :  also  tiie  seve- 
destmction  of  insects.    In  a  state  of  na-  rai  orders  and  genera  in  the  alphabetical 
tare,  four  or  five  will  attack  a  Urge  bird,  order.    Birds  are  divided,  according  to  the 
and  appear,  after  tearing  it  in  pieces,  to  di-  form  of  their  bills,  into  six  orders,  viz.  Ac- 
-vide  the  spoU  with  great  discrimination,  cipitres^  as  eagles,  vultures,  and  liawks; 
They  will  occasionally  attack  men.    Their  Picas,  as  crows,  jackdaws,  humming-birds, 
nests  are  formed  and  suspended  like  those  and  parrots :   Anseres,   as  ducks,   geese 
of  the  former  species,  to  guard  against  swans,  gulls :  Grallae,  as  herons,  woodcocks, 
snakes  and  other  animab.  and  ostriches :  Gallinae,  as  peacocks,  phea- 
The  oriolns  of  Baltimore,  or  the  Balti-  sants,  .turkies,  and  common  fowls:  and  Pas- 
more  bird,  is  called  by  the  natives,  the  fire-  seres,  comprehending  sparrows,  larks,  swal- 
bird,  and,  when  its  feathers  are  most  bril-  lows,  ^c. 

liaot,  naturally  excites  the  idea  or  sensation  Birds  are  distinguished  firom  quadrupeds, 

of  fire.    These  birds  form  pensile  nests,  se-  by  their  laying  eggs:  they  are  generally 

core  from  all  depredation.  They  are  about  fieatfaered ;  some  few  are  hairy,  and  instead 
seven  inches  long.                                         /  of  bands  or  fore-legs,  they  have  wings. 

O.galbnte,  or  the  golden  oriole,  is  as  large  Their  eggs  are  covered  by  a  calcareous 

as  a  blackbird,  and  of  a  fine  golden  yellow,  shell,  and  tliey  consist  of  a  white,  or  albu- 

with  wines  almost  entirely  black.    It  is  meu,  which  first  nourishes  the  chick  during 

common    in    several   parts   of    Europe,  incubation;  and  a  yolk,  which  is  so  suspeud- 

particularly  in  France;  but  not  seen,  so  ed  within  it  as  to  presenre  the  side  on 

fiu-  north  even   as  Engfamd.     It  is  sup-  which  the  little  rudiment  of  the  chicken  is 

posed  to  winter  in  Afiica.    Itinestispen-  situated  continually  uppermost,  and  next 

file,  and  the  female  is  extremely  attentive  to  the  mother  that  is  sitting  upon  it.    The 

to  her  young,  fearing  no  enemy  in  their  de-  yolk  is  hi  great  measure  received  into  the 

fence,  suff*ering  herself  to  be  taken  in  the  abdomen  of  the  chicken,  a  little  before  the 

nest  vrilfa  them,  and  continuing  to  sit  over  time  of  its  being  hatched,  and  serves  for 

them  in  the  cage  till  she  dies.    It  feeds  on  its  support,  like  the  milk  of  a  quadruped, 

insects  and  firuits,  and  is  considered  as  a  de-  and  Ifte  the  cotyledons  of  young  plants,  un- 

licacy  for  the  table.  til  the  system  is  become  sofficiently  strong 

For   the  redminped  oriole,  see  Aves,  for  extracting  its  own  food  out  of  the  ordi- 

Pbite  X.  fig.  6.  aaiy  nutriment  of  the  species. 

ORION,  in  astronomy,  a  constellation  of  ORNITHOPUS,  in  botany,  hirftfiot^ 

the  southeni  hemisphere,  consisting  of  thij^>  a  genus  of  the  Diadelphia  Decandria  class 

ty-seven  stus,  according  to  Ptolemy;  of  and  order.   Natural  order  of  Papilionace^^ 

sixty-two,  according  to  Tycfao;  and  of  no  or  Leguminosae.    Essential  character:  le- 

le»  than  eighty,  in  the  Britannic  catalogue,  gnme  jointed,  round,  bowed.    There  are 

The  lately  improved  telescopes  have  disco-  i^e  species. 

vered  several  thousand  stan  in  this  constel-  ORNITHORHYNCHtJS  paradoxus,  in 

lation:  of  these,  there  are  two  of  the  first  natural  history,  a  smgular  quadruped,  re- 

magnitnde,  fbor  of  the  second,  and  several  markable  for  its  structure.    The  head  is  si- 

of  the  third  and  fourth.    The  stars  of  the  milar  to  that  of  a  duck,  which  would  lead 

first  magnitude  are  Regel  and  Betdgnese.  to  the  supposition  that  it  belonged  to  an 

Tbose  of  the  second,  are  Bellatrisc,  on  the  aquatic  bird.    Both  jaws  are  as  broad  and 

left  shoulder,  and  three  m  the  belt;  lymg  low  as  those  in  a  duck,  and  the  c^vtria  has 

nearly  in  a  right  line,  and  at  equal  distances  no  traces  of  a  suture  as  is  generally  the  case 

from  each  otber.  in  full-grown  birds.    In  the  cavity  of  the 
ORNrrH0OALUM»  in  botany,  Sfor  of    skvU  there  is  ■  considerably  bony  fUx, 
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wliioli  ia  situated  along  the  middle  of  the  os 
frontis,  and  the  ossa  bregmatis.    The  man- 
dible of  this  animal  ounsists  of  a  beak,  the 
under  part  of  which  has  its  margin  indented 
as  in  dtirks,  and  of  the  pi  oper  imtniment 
for  chewing  that  is  situated  behind,  witltin 
the  cheeks.    Dr.  Shaw  says  it  has  no  teeth, 
tliough  Mr.  Home  found,  in  a  specimen  ex- 
amined by  him,  two  small  and  flat  roohir 
teeth  on  each  side  of  the  jaws.    Tlie  fore- 
part of  thii  mandible,  or  beak,  is  covered 
and  bordered  with  a  coriaceous  skin,  in 
which  three  parts  are  to  be  distinguished, 
inz,  the  proper  integument  of  the  beak; 
the  labiated  margins  of  it ;  and  a  curious 
edge  of  the  skin  of  the  beak.    Into  these 
three  parts  of  that  membrane  onmerons 
nerves  are  distributed,  intended,  probably, 
as  the  organs  of  feeling,  a  sense  which,  be- 
sides men,  few  mammalia  enjoy;  ths^t  if, 
few  animals  possess  the  faculty  of  diitin- 
guishing  tlie  form  of  external  objects,  snd 
tlieir  qualities,  by  organs  destined  for  thkt 
ptupose,  a  property  very  different  from  the 
common  feeling  by  which  every  animal  is 
able  to  perceive  the  temperature  and  pre- 
sence of  sensible  objects,  but  niritlioat  be- 
ing informed  by  the  touch  of  them,  of  their 
peculiar  qualities.    Thus  flie  skin  in  the 
wings  of  the  bat,  and  its  ear,  are  supposed 
the  organs  of  common  feeling,  by  means  of 
which  tftey  are  enabled  to  flutter,  after  be- 
ing   blinded,   without  flying  aguoit  any 
thing.    The  whiskers  of  many  animals  ap- 
pear likewise  to  serve  the  same  purpose  of 
informing  them  of  the  presence  of  sensible 
bodies,  and  hence  they  have  been  com- 
pared to  the  antennae  of  insects.    But  to 
return  to  the  omifliorhynchus :  it  is  an  aoi* 
mal  which,  from  the  similarity  of  its  abode, 
and  the  manner  of  searching  for  food,  ajgrees 
mncb  witli  the  dock,  on  which  account  ft 
has  been  provided  with  an  organ  for  toach* 
ing,  vii.  with  the  integument  of  the  beak 
richly  endowed  with  nerves.  This  instance 
of  analogy  in  the  structure  of  a  singular  or- 
gan of  sense  in  two  species  of  animab,  from 
classes  quite  different,  is  a  most  curious  cir- 
cumstance in  comparative  phyriology^  and 
hence  Uie  omtthoiiiynchos  ii  looked  upon 
as  one  of  the  most  remarkable  phedomena 
of  loology. 

OROBANCltE,  in  botany,  tro&m-rape, 
a  genus  of  the  Didynamia  Angiospemiia 
class  and  order.  Natural  order  of  Person- 
at«.  Pedicolares,  Jussied.  Essential  cha- 
racter: calyx  bifid;  corolla  Hngent;  cap- 
tale  one-celled,  two-vAlv«>d,  many-seed<*d ; 
gland  nnder  the  base  of  the  gertt*  TbOD 
aie  fourteco  species* 


ORT 

OROBT7S,  in  botany,  Atfl«r  M<d!i,  a  ge« 
nus  of  the  Diadelphia  Decandria  dasa  and 
order.  Namral  order  of  Papilionaceft,  or 
Leguminois.  Essential  character:  calyx 
blunt  at  the  base;  the  oppcr  teeth  deeper 
and  shorter;  style  linear.  There  ate  six- 
teen f  pfcies. 

ORONTIUM,  in  botany,  a  genus  of  the 
Hexandria  Motiogynia  class  and  order.  Na- 
tural order  of  Piperita.  Aroideft,  Jussieu. 
Essential  character :  spadix  cylindrical,  co- 
vered with  florets ;  corolla  six-petalled,  na- 
ked; style  none;  follicles  one^seeded. 
Tliere  are  two  species,  dz.  O.  aqttaticmn, 
and  O.  japonicum. 

ORPHAN.  In  the  city  of  London  there 
is  a  court  of  record  established  fbr  the  care 
and  government  of  orphans. 

ORPIMENT  is  a  fine  yellow  powder, 
formed  from  a  solution  of  the  white  oxide 
of  anfienic  in  ttuHatic  acid,  to  which  is  add- 
ed a  solution  of  sniplmretted  hydrogen  in 
water.  It  may  illso  be  obtained  by  sub- 
liming arsenic  and  sniphnr  by  a  heat  not 
sufficient  to  illett  them.  It  is  likewise 
fbutid  native  in  many  parts  of  Oennany  and 
Italy,  composed  of  plates  that  have  a  consi- 
derable degree  of  flexibility.  Its  specific 
gravity  is  5.3.  It  is  dsed  ai  a  pigment. 
The  Chinese  fMion  vestels  of  different 
shapes,  and  their  pagodas,  of  the  mineral. 

ORRERY,  a  curious  machine  for  repre- 
senting the  motions  and  appearances  of  the 
heavenly  bodies.    See  pLAHKTARiinir. 

ORTEGIA,  in  botany,  so  named  in  hO' 
nour  of  Joseph  Ortega ;  a  genus  of  the  Tri- 
andria  M onogyuia  class  and  order.  Natn- 
ml  order  of  Caryophyllese.  Enential  cha- 
racter: calyx  five-leaved;  corolla  none; 
capsule  one-celled;  seeds  very  many. 
There  are  two  species,  tfz.  O.  Hispanica, 
Spanish  ortegia,  and  O.  dichotoma,  forked 
ortegia,  natives  of  Spain  and  Italy. 
.  ORl'HOORAPHIC  pr^feetwn  ^  (Ac 
JpA^Tf,  that  wherein  the  eye  is  sopposed  at 
ah  infinite  distance;  so  cafled  because  the 
|>erpeodicufaui  firom  any  point  of  die  sphere 
win  aH'  An  in  the  comilion  faitersection  of 
file  sphere  witfi  the  plaii6  of  the  projec- 
tion. 

ORTHOGRAPHY,  that  part  of  gntt- 
itohV  Milch  teaches  the  natnie  and  allbctions 
of  letters,  and  tlie  Jttst  methbd  of  spelling 
or  writing  wonli  with  afl'  the  proper  and 
nece!«tery  letters,  makfaig  one  of  the  four 
gn*ateit  divisions  or  branches  of  grammar. 

ORTHOteftAPRT,  in  geometiy,  the  art  of 
drawing  or  delineating  the  for6  ri^t  plan 
of  any  object,  and  of  expressing  the  bdj^ts 
or  eteYatioM  of  each  part.   It  a  called  or- 
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tho^pbyy  from  its  detenninlDg  tilings  by  rived  fiom  tradition  respecting  llieir  erec- 
perpcadicnUr  lines  falliiig  on  the  geometri-  tion,   the  stones  were  found    to   contain 
cal  plane.  ^^  remains  of  marine  animals,  and  particn- 
ORTaoGRAPHY,  in  arcfiitectnre,  the  ele-  larly  of  such  as  exist  no  longer  in  a  recent 
vation  of  a  bnildini!.    This  ortbo;;raphy  is  state,  and  differ  essentially  from  all  known 
either  external  or  internal.    The  external  animals.    These  were  supposed  liy  Strabo, 
orthfl^p^phy  is  taken  for  the  delineation  of  who  saw  the  fragments  of  these    stones 
an  external  fiice  or  front  of  a  building ;  or,  laying  aronnd  the  pyramids,  to  be  the  petri- 
j^  it  is  by  others  defined,  the  model,  plat-  fled  remains  of  tlic  lentils  which  had  been 
form,  and  delineation  of  the  front  of  a  nacdforfoodby  the  workmen.  Eratosthenes, 
Jhonse,  tliat  is  contrived,  and  to  be  built,  by  Xanthns  of  Lydia,  and  Strabo,  have  all  no- 
,tlie  niles  of  geometry,  according  to  wliicii  tired  and  variously  commented  upon  the 
pattern  the  whole  fabric  is  erected  and  fi-  existence  of  animal  remains  U^o!i  wonderfully 
pished.    Tbia  delineation  or  platform  exhi-  preserved.     In  the  works  of  Pliny  many 
bits  the  principal  wa|l  with  its  apertures,  fossil  bodies  arc  mentioned ;  particularly 
xoof,  omavients,  and  every  thing  visible  to  the  bncardia,  resembling  an  ox's  heart,  but 
jui  eye  placed  before  tlie  building.    Inter-  which  was  doubtlessly  a  cast  formed  ia  a 
oal  orthography,  wiiich  is  also  called  a  sec-  bivalve  shell ;  glossopetra,  bearing  the  form 
tioB,  is  a  delineation. or  dranj^ht  of  a  build-  of  a  t9ngue,  and  supposed  to  fall  from  the 
iqg,  such  as  it  .would  appear  were  the  ex-  moon,  when  in  its  wane ;  hammites,  re- 
.ternal  wall  removed.  8erab!in<;  the  spawn  of  fish ;  horns  of  amnion, 
Qrthography,  in  perspective,  is  tlie  resemblinp,  in  form,  the  ram's-horn;  lepi- 
Ibre-rigbt  aide  of  any  plane,  t.  e.  the  side  or  dotes,  like  the  scales  of  fishes  ;  m^conites, 
plane  that  lies  parallel  to  a  straight  line,  bearinj;  a  resemblance    to   the  seeds  of 
that  may  be  imagined  to  pass  tlirough  the  poppies  ;  brontia,  to  the  head  of  a  tortoise; 
oatward  convex  points  of  the  eyes,  cond-  spon!nte«,  to  sponge  ;    phycites,    to  sea- 
nnod  to  a  convenient  length.  weeds  or  nishes,  «&c.    Althongh  many  were 
Orthography,  in  fortification,  is  the  convinced,  by  the  exact  resemblance  uhich 
profile  or  representation  of  a  work ;  or  a  several  of  tliese  snbstances  bore  to  different 
draught  to  conducted,  as  that  the  length,  species  of  marine  animals,  that  these  must 
breadth,  height,  and  thickness  of  the  seve-  be  the  remains  of  snch  animals,  and  mu»t 
ral  parts  are  expressed,  snch  as  they  would  have  been  deposited  on  tliese  spots,  at  a  pe- 
appear  if  perpendiciilarly  cut  from  top  to  riod  when  they  were  covered  by  the  sea ; 
bottom.  others,  nnable  to  comprehend  a  circum- 
ORYCTOLOGY  is  the  science  which  stance  so  inexplicable  as  the  exi<itence  of 
teaches  tiienatnral  history  of  those  animal  the  sea  over  some  of  the  highest  mountains, 
and  vegetable  snbstances  wliich  are  dug  chose  rather  to  have  recourse  to  an  appa- 
out  of  the  earth,  in  a  mineralized  state.    In  rently  more  easy  mode  of  explanation,  by 
the  following  sUght  sketch  of  the  history  of  attributing  their  formation  to  the  energies 
these  snbstances  it  will  be  seen,  that  the  te-  of  certain  occult  powers,  such  as  the  ris 
^arkable  situations    in  whicli  they  have  phatica,  viafirmaiiva,  and  vU  lapidificativa. 
be«n  found,  and  the  extraordinary  changes  Tlie  formation  of  these  bodies  was  also 
which  they  have  undergone,  have  led  to  tlie  attributed,  by  our  countryman.  Dr.  Plot, 
adoption  of  various  contradictory  and  ab-  to  certain  plastic  powers  inherent  in  some 
snrd  notions  respecting  their  natnre  and  saline  bodies ;  and  Dr.  Woodward,  one  of 
.origin;  which  have  been  corrected,  asj[ust  our  latest  writers  on  these  substances,  al- 
ideas  have  been  obtained  respecting  the  thongh  aware  that  the  situations  in  which 
formation  of  the  earth  itself.    Xenophanes,  these  bodies  were  found,  could  only  be  ex- 
nore  than  400  years  bcfbre  Christ,  was  led  plained  by  the  powerful  and  extensive  ef- 
to  the  belief  of  the  etemitj  of  the  nnivetWy  fects  of  the  deluge,  found  himself  obliged 
by  discovertof  the  temains  of  different  ma-  also  to  have  recourse  to  an  occult  plastic 
fine  animals  imbedded  in  rocks,  and  mder  power,  to  explain  the  formation  of  some  of 
the  snrtiiee  of  tbe  earth.    Herodotos  ascer-  the5e  substances.    *'  There  are,**  he  ob- 
tained the  esistenee  of  foesil  shells  in  the  serves,  *'  various  phenomena,  that  plainly 
nomtains  of  Egypt,  and  was  thereby  in-  shew  that  when  they  were  brouglit  forth  at 
Sliced  to  eooclade,  that  the  sea  nmst  bave  the  deluge,  the  eartli  was  destroyed,  all  the 
once  covered  those  parts.    In  the  pynmnds  solids  of  it,  metals,  minerals,  stone,  and  the 
•f  Egypt,  mentioned  by  tbts  antfaor,  and  rest,  dissolved,  taken  up  into  the  water,  and 
wUeh  bad  been  bnilt  at  so  early  a  period  tliere  sustained  along  with  the  seasbelH, 
$kU  no  salisfikctofy  nccoanls  could  be  de»  and  other  extraneons  bodies  i  till  at  length 
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all  Mttltd  down  again,  and  formed  the  »tnta  The  tenn  extraneous,  he  obserres,  de- 
of  the  present  earth.  The  shells,  and  other  notes  that  the  substance  spoken  of  is  fo- 
extnneons  bodies,  being  thus  lodged  reign  to  the  region  in  which  it  is  found ;  a 
among  this  stony  and  other  mineral  mat-  sense  in  which,  he  thinks,  it  cannot,  with 
ters^  that  afterwards  became  solid :  when  propriety,  be  applied  to  such  bodies  as  are 
this  comes  now  to  be  broke  np,  it  exhibits  almost  deprived,  not  only  of  their  primitive 
Impressions  ot  the  shells,  and  other  bodies  form,  but  of  their  original  constituent  prin- 
lodgedinit;  showingeven  the  hardest  of  it  ciples.  In  these  cases,  where  so  consi- 
to  have  been  once  in  a  state  of  solution,  derable  a  degree  of  natnraliiation,  as  it 
soft,  and  susceptible  of  imprtssion.**  (Pre-  were,  has  taken  phice,  the  substance,  he  con- 
£ftce  to  Catalogue  of  English  Fossils,  p.  5.)  ceives,  can  no  longer  merit  an  epithet  im- 
But  unable  otherwise  to  oppose  the  opi-  plying  their  being  foreign  to  the  regions  in 
nion  of  Dr.  Bnttner,  that  the  fossil  corals  which  they  are  found.  Iiutances  of  the  impro- 
were  actually  corals  which  had  existed  be-  priety  of  this  employment  of  the  term  he 
fore  the  flood,  be  had  recourse  to  the  suppo-  instances  in  such  of  the  jaspers  and  se- 
sition  of  their  having  derived  their  forms  miopals  as  have  derived  their  origin  from 
from  a  second  arrangement  of  their  compo-  wood  ;  to  which  the  epithet  of  extraneous 
nent  parts,  whilst  in  the  waters  of  the  de-  does  not  appear  to  be  strictly  applicable, 
luge.  '<  I  have  seen,"  he  says,  "  fossil  The  term  adventitious,  as  implying  the  re- 
coralloids  that  have  been  composed  of  va-  suit  of  chance  or  accident,  he  thinks  ought 
nous  sorts  of  mineral  and  metallic  matter,  never  to  be  applied  to  these  substances ; 
that  yet  have  been  formed  into  shape  of  the  since,  in  all  nature's  works,  there  exist  not 
marine  mycetitae,  astroitae,  and  other  like  stronger  proois  of  the  provident  design  of 
corals.  Now  all  these  have  been  fonned  the  Almighty  Creator,  than  m  the  appa- 
out  of  the  dissolved  mineral  and  metallic  rently  casual  disposition  of  these  substances, 
matter  in  the  water  of  the  deluge.  The  an-  To  the  term  petrifaction  he  objects,  be- 
tediluvian  corals  were  like  all  other  solid  cause  a  conversion  uito  stone  only  is  here 
,  stony  bodies  then  in  sohition  in  that  water,  expressed ;  vrfaereas,  in  many  instances,  the 
and  might  concrete  again  and  form  true  co-  substances  of  which  the  fossil  is  composed 
nis  there  as  weJl  as  in  the  sea  water,  differs  as  much  from  stone,  as  from  the  mat- 
Doubtless  it  did  so  i  but  that  matter  was  in  ter  of  which  the  body  was  originally  com- 
so  small  a  quantity,  and  bore  so  little  a  posed.  Fossils  he  considers  as  of  two  kinds, 
proportion  to  the  mineral  and  metallic,  primary  and  secondary ;  among  the  former 
witli  which  it  was  then  mixed  and  con-  he  places  those  bodies  which  appear  to 
fused,  as  now  rarely,  if  ever,  to  be  met  have  been,  ah  mtfio,  the  natives  of  the  sub* 
with."  (Letters  on  Fossils,  by  Dr.  Wood-  terranean  regions ;  and  under  the  latter  he 
ward,p.8f.)  At  present,  no  one  hesitates  disposes  those  substances,  which,  though 
at  considering  all  organised  fossil  bodies  as  now  subjects  of  the  mineral  kingdom,  bear 
having  existed  during  a  former  state  of  this  indnbiuble  marks  of  having  been  originally 
globe,  and  having  been  then  endued  with  either  of  an  animal  or  vegetable  nature. 
BijC  energies  ofvegetable  or  animal  life.  The  term  fossil,  however,  which    implies 

yaripqs  appellations  have  been  employed  that  the  organized  substance  under  exami* 

for  the  purpose  of  distinguishing  these  bo-  nation  has  been  dug  out  of  the  earth,  ap- 

dies  from  those  minerals  which  do  not  owe  pears  to  be  sufficient,  without  any  adjunct 

theur forms  to  anhnal  or  vegetable  organiaa-  to  express  these  substances;  indeed  this 

tion.  term  is  warranted  to  be  thus  employed  by 

Figured  stones  (lapides  ftgwoH  ei  iduf-  iU  general  acceptation. 
morpki)  and  dihivian  stones  (iayida  dUnrta- 


probablyobtaii^those  forms  from  some  ^...etimes  serviS  to  ilhistiate  the  natai  of 

changes  dependmg  on  the  deluge    ttjey  ^^^^^  fi^  TuIT^^ 

only  could,  with  any  propriety,  speak.  TTie  7^^^  V^LJ:^!L^^     ^^^[ 

term  fossa  comprising  every  mineral  sub-  '^^S^T^^ 

stancedugouctf  the  earth,  it  was  thought  j^T^^^ 

necessary  to  distinguish  these  by  the  term  ad-  »™"» (iwnwww,  linnwrn.; 

ventitions  or  extraneous.    To  this  genetaOy  *'««^  naturaUy  divide  into  vegetable 

adopted  modeof  dktinction,  Mr.  Parkinson  *>^  animal,  according  to  which  of  those 

(O^c  Remains,  vol.  I.  p.  34j  objecti.  Wnr^wM  ^^  originally  beloQged;  tbota 
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of  te  vegetable  kingdom  ihaH  be  the  fint  nune,  Sec  the  foaol  woods  wfaich  now  p^rw 

rabjects  of  our  inqoiiy.  lake  of  the  natare  of  pitch*stooe,  and  wax- 

Tbe  parts  of  regetables  confined  in  sob-  opal  (Holtopal).    In  other  sitnationsy  me- 

terranean sitnationa  safier,  according  to cir-  tallic   impregiations   occur;   as  in  sndi 

canstances,  either  a  complete  resolution  of  woods  as  are  impregnated  with  the  pyrites 

composition,  the  lifter  parts  becoming  vo-  of  iron,  so  frequently  ibnnd  in  our  islands ; 

latilked,  whilst  the  more  fixed  renudn  and  and  the  beautifiil  woods  of  fitiberia,  con- 

Ibrm  the  snbsttnce  which  is  termed  mould  tuning  the  hydrate  and  carbonate  of  cop- 

(AaMMs);  or,  as  is  sopposed  by  Mr.  Farkin-  pec 

son,  it  passes  through  another  process,  which  Varions  parts  of  trees  and  phmts  (phyto- 

lie  coniden  asfermentative,  and  becomes  bi-  lithi)  are  found  in  a  mineraliKd  state.  Not 

tuminoos.  Wood,  thus  changed,  is  called  Kg*  only  fossii  wood  (lithoxylon),  as  has  been 

onm  fossile  bituminosom,  snrturbrand,  and  just  noticed,  but  the  leaves  (lithopyDa  or 

BoYey  coal.    By  the  extension  of  this  pro*  lithobibUa),  an4  fruits  (carpolithi)  of  dif- 

cess,  the  same  author  supposed,  that  the  sub-  feient  trees  or  pfamts  are  thus  found.    Of 

stances  termed'bitnmens,  (naphtha,  petrols-  the  woods,  several,  from  their  form  and 

nm,  and  asphaltum),  are  formed.  To  the  same  texture,  have  been  supposed  to  have  been 

process  he  abo  attributes  the  formation  of  originally  oak,  willow,  and  such  trees  as 

amber,  of  which  however  no  proof  appean.  now  exist  in  a  recent  state ;  whilst  others 

That  jet,  caanel  coal,  and  the  common  coal  difliBr,  in  both  these  respects,  from  any  spe- 

employed  in  domestic  uses,  have  had  a  ve-  cies  of  wood  which  is  now  known, 

getable  origm,  is  rendered  highly  probable,  The  impressions  of  the  stalks  and  leaves  of 

from  the  frequency  with  which  they  manifest  pfamts  are  very  frequently  found  in  many 

the  nnpressions  of  various  vegetable  bo-  parts  of  tiie  world,  in  ioftj^  mountains,  as 

dies.  well  as  at  a  considerable  depth  below  the 

Thus,  perhaps,  the  formation  ofthebitumi-  surfruse ;  and  not  only  the  impressions,  but 

nous  fossils  may  be  satislactorily  expbuned ;  the  substance  itself  of  difierent  vegetables 

but  by  far  the  greater  ^number  of  vegetable  are  abo  thus  found;  but  in  no  situation 

fossils,  are  of  a  laptdeoos  nature,  and  neces-  more  frequent  than  in  the  neighbourhood  of 

sarily  owe  their  formation  to  very  different  coal  mines. 

piocesBes;  which  the  same  anflior  soppoiei  In  general  these  vegetable  remains  are 

are,  in  general,  preceded  by  the  process  by  found  deposited  in  lamma,  in  the  schistose 

wtiich  bitnmen  is  formed.    Many  bodies  strata  wUch  accompany  flie  coal ;  but  the 

which  are   evidently  of  vegetable  origin  most  perfect  remains  are  commonly  found 

may  be  now  found  existing  in  a  lapideous,  in  roundish  nodular  masses  of  ferruginous 

either  calcareous  or  stlidoos,  state ;  and  clay,  which  abound  m  the  strata  accompa- 

arany  othen  are  found  possessing  certain  nying   the  coaL     Iliese  are   commonly 

marks  of  the  presence  of  some  metallic  sub-  termed  catdieads  by  the  workers  of  the 

stance.  coal  mines,  and  contain  pieces  of  fern,  &c. 

To  explaui  these  formations,  varions  opi-  very  few,  indeed,  of  which  are  found  to 
ttions  have  been  formed.  Some  have  sup*  agree  with  any  known  recent  plants.  One 
posed  the  ii^ection  of  the  impregnatmg  of  these  phmts,  preserved  in  coal  sfaite, 
matter,  in  a  state  of  fluidity,  by  ignitioif ;  is  shewn,  Phite  I.  Ortctology,  fig.  i. 
whilst  others  have  imagined  tiie  gradual  ab-  The  vegetable  remains  in  these  fossils  ap* 
straction  of  the  original  partides  of  the  pear  to  confirm  the  opinion  above  men- 
body,  and  the  regular  deposition  of  the  im*  tloned,  of  the  bituminization  of  fossil  vege- 
piegnating  particles  in  the  spaces  which  tables ;  since  these  leaves  are  completely 
have  just  been  left  by  the  original  matter,  changed  into  a  bituminous  substance. 
Mr.  Parkinson,  who  does  not  admit  of  this  •  The  remains  of  fruits  are,  perhaps,  no 
substation,  attributes  the  formation  of  this  svhere  found  so  abundantly  as  in  the  Isle  of 
description  of  fomils  to  the  impregnation  of  Sheppey,  where  they  are  dog  up  in  great 
vegetable  substances,  which  have  undergone  variety;  very  few,  however,  being  found 
di&rant  degrees  of  bituminiaition,  with  which  agree  with  any  known  recent  fimts. 
water,  holding  the  earths  or  the  metals  in  Where  any  resembfamce  appears,  it  is  with 
eolation.  Thus  with  hme  is  formed  the  fruits  which  only  grow  in  the  warm  Asiatic 
calcareous  wood  or  wood*marble  of  Ox-  regions.  Phite  I.  fig.  t,  represents  afossB 
fbrdshare  and  Dorsetriiire,  of  Piedmont  and  fitnt  which  was  found  in  the  clifiTof  Shop- 
of  Boheoua  i  with  sUex  is  formed  the  cal-  pey. 

.eedonified,  agatified,  and  jasperified  wood  Fossil  roots  of  phmts  of  trees  are  very 

(Holmtein);  and  with  the  addition  of  alu-  rarely  found;  a  drcums  taupe  not  very  easily 
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«ipUio6d;  .afiace  ftbagr  {»aM«»  (capeeuaiy  poies  do  IrafncQlly  vpiiroufa  to  tkoie  of 

•tiie  roots  of  tnoi)  tint  dtipoe  of  toliditf  the  different  recent  tpectea ;  but  io  a  cm* 

4irbir)i  appeors  to  ^le  faitourable  to  .Ibe  prp*>  sldorablennn^Mr  of!  the  foMiI  Madrepores  do 

COM  of  petrifaction.    From  4lie  ivpnt  of  4bU  teaeinbiiuiee  js  diieororable,  except  in  their 

neceaeoryipfOperty  .it  undopbtedly  is,  Ihat  »toUifomi  openiiiga,  with  any  reoent  coraU 

VFe  postessoo  few  remains  of  tender  <flowar  So  great  indeed  .is  this  deparuue  in  some 

leaiies9aiidJK»neofpQlpylhiit5.  instances  from  the  general  oharACters  of 

Krom  the  same  canse,  the  great  prone-  onr  ^eiaa^  haftwn  Madrcporas,  that  it  has 

ness  to  decomposition,  the  number  of  ani-  beendeeaMd^fifficnlt  lodatoimine,  whether 

niBl  <fjppsiis  is  coDsadenbly  ftinited:  tliose  some  fossil  spcciaieiis  should  be^considesed 

sobstancesiboing  only  prasenred  in  a  mine-  as  Madrepores  or  as  Alcyonia.    It  is  im» 

nlised  stale  which  originally  possessed  a  possible,    svithoot    the    aid  of  nnmeroos 

consideiable  degne  of  ^solidity ;  soch  are  figures,  to  gijre  satisfactory  notions  of  the 

the  bones,  toetli,  horns,  sbells,  acales,  «S:c.  forms  of  the  several  fbssU  Madrepores, which 

The  animal,  however,  fiu*  exceeds  the  vege-  have  beon  hitherto  discovered ;  the  moat 

table  kingdom  in  the  nnasber  and  vaiiety  of  interesting  only  will  thcvefore  be  here,  par* 

foisUs  wliiob  it  yiehb,  as  well -as  in  the  dia*  ticniadaed. 

tinetoessof  form,  and  excellency  of  pceser-       The  Sfadrepoies  consisting  of  a  single 

vation,  in  which  they  are  fiiuad.'  star  appoar  to  be  much  more  nnasenms  in 

Adopting  in  agraatmaaswe  Ibe  arrange*  a  mineral  than  iu  a  recent  state.    These 

men  t  of  Waller,  we  shall  commence  oar  exa^  are  either  of  a  disooidal  form,  having  a  con- 

pination  of  the  ammal  fossils  with  tliose  cave  superior  end  a  convex  inferior  snr* 

which  have  derived  their  origin  from  coialf.  face;  of  a  pyramidal  top  like  form,  termi* 

These  fossils  are,  of  oonne,  merely  the  re-  nating  in  a  pedicle;  or  of  a  lengtlKaied  py- 

mains  of  the  dwellings  which  have  been  ramidal  form,  bearing  io  some,  from  a  slight 

/orraed  by  the  various  coral  insect?,  and  cnrvatote,  the  appearance  of  the  horn  of  an 

which  are  so  frequently  tbmid  In  the  cabinets  animal ;  whilst  otliers  are  cylindrical  for  i| 

of  the  carious.  considerable  part  of  their  length. 

Immediately  on  commencing  this  exami-  The  first  of  these,  Madrepora  poipita, 
nation,  we  are  stinck  with  a  similar  want  of  the  shirt-button  Madrepore,  has  been  long 
agreemMit  between  the  recent  and  fossil  known  to  the  collectors  of  fossils  in  this 
corals,  with  that  which  has  been  noticed  kmgdom.Dr.Woodward  describes  several  of 
between  recent  and  fossil  vegetables.  Of  them,  as  mycetits  discoides.  The  second  spo- 
the  genus  T^ifaipora  it  does  not  appear,  at  cies  (Madrepora  turbinate)  is  also  frequently 
lout  by  the  ebsorvatioas  made  in  Mr.  Par-  found  in  difoent  parts  of  Great  Britain,  as 
kioson's  second  volume  of  *'  The  Organic  yrell  as  in  Sweden,  Norway,  and  in  several 
Remains  of  a  former  World,"  that  a  single  parts  of  Fiance,  Switzerland,  and  Italy, 
species  which  is  known  recent  has  been  These  latter  fossils  have  been  tenned  by 
found  as  a  fossil.  Several  fossil  species  are,  Dr.  Woodward  myceUtse  conoides  sen  ca« 
liowever,  described,  of  which  nothing  simibur  ly  ciformes«  When  they  liave  aofuired  some- 
is  known  in  a  recent  state.  The  most  what  of  a  bomlike  shape,  they  have  been 
striking  of  these  is  the  Tubipora  catenokuiay  distinguished  by  the  term  ceratites ;  and 
or  chain  coral,  the  snifaoe  of  which,  in  con-  when  they  have  possessed  more  of  the  cy- 
sequcnce  of  the  tnbcs  being  in  contact  at  Undrical  form,  they  have  been  lanned  colu- 
Iheir  sides,  his  firequently  a  very  curious  nelli  lapidei  et  hii^ritas ;  and  from  a  sop- 
reticalalad  of  catenulated  appearance,  posed  resembhmoe,  they  have  been  also 
Plate  I.  fig.  4,  represents  this  fossil  in  its  coasidefed  as  the  petrified  roop  of  briony. 
nanal  state :  and  at  fig.  6  is  shewn  the  ap*  Soase  of  the  single  starred  corals  are  found 
peaamce  yielded  by  a  transverse  section,  nnited  at  their  pedicle,  and  appro«cbin| 
Tobipora  fVttcicolaris,  T.  stellata,  T.  repens,  towards  each  other  at  their  sumaaits,  thongh 
and  T.  stives,  which  hav|i  been  described  disjoined  neariy  tfaroogh  tiieir  whole  length, 
by  different  authors,  and  wliicb  are  unlike  These,  from  their  resemblance  to  petr^ed 
to  any  known  recent  Tnbipore,  give  reason  reeds,  have  been  named  junci  lapidiei. 
for  supposing  that  the  number  of  species  of  It  would  be  nselen  to  attempt,  in  this 
Ibssil  Tttbipores  exceeds  that  of  the  recent  sketch,  to  specify  the  considerable  variety 
species.  of  fossil  Madrepores  formed  of  aggregated 


The  fossil  Madrepores  are  not  less  rich  io     circahu*  stan,  and  which  have  been 
variety,  nor  lea  comparatively  numerous,    nated  as  astroites.  Sec,     Those  aduch  are 


than  the  fossils  of  the  preceding  gcnos.  The     composed  of  angulated  staia  are,  perhaps, 
Ibrms  of  seveial  species  of  the  fossil  Madre*    not  so  nnmerous :  many  of  these,  howeveri 
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mxt  T»7  diffiNrefit  in  tiieir  an^Mrance  from  bqdy  of  tbe*  uimftl,  formed  of  five  trap6- 

those  which  are  known  in  a  recent  state,  zoidal .  bodies,  termed  by  Rosinvs  articulj 

The  one  most  known  in  these  island^  is  the  tnipezoides,  which  ioelose  five  saiall  bodies^ 

lithostfotion,  sive  basaltes  striatus  et  stel-  whidi  form  tbe  centre  of  the  base  -,  the 

latusy  of  Xiwyd.    The  exact  onion  of  the  whole  of  these  Ibrmiog  that  which  Rosin«» 

sides  of  the  polygons  sivmg  a  tolerably  deaominated  the  pentafonal  base.    From 

eorreot  idea    of   minate    basaltes.    The  each  of  these  proceed  six  other  bodies,  oa 

componnd  Madrepores,  the  stelJifiirm  part  the  two  last  ofeadi  series  of  which  are  plaiced 

of  which  are  extended  in    nndokiting  hh  theannaaf  the  animal^  which  divide  into  fin- 

byrinthean  forms,  appear  to  be  much  less  g/sn ;  from  the  internal  sui&ce  of  these  pro- 

mtmeroosas  fossils  than  any  of  the. other  caed  aUbost  innmnar^ble articulated tenta* 

corals:  theur  existence  in  a  sitidoos  state  cub.    This  fossil  has  long  possessed  the 

▼ery  nrely  occurs.  name  of  the  Encrinus,  or  stone  lily ;  its  re- 

The  MillepofB  do   not   appear  to  be  semblance  to  that  liower  having  led  to  the 

nearly  so  frequently  found  in  a  mineral  as  suspicion  that  it  was  a  petrifiMtion  of  a 

in  a  reocDt  state.    Seveval  fossils  have  been  flower,  approximating  in  its  form  to  i the 

placed  among  the   Millepores  which  im-  lily:  its  animal  origin  is  however  jiow  com- 

douhtedly  should  rank  with  tlie  Madre-  pletely  ascertained.     Indeed,  if  a  daubt 

pores:  such  are  the  Millepora  simplex  tor-  had  remained,  it  woold  have  been  removed 

bioata,  and  the  Millepora  simplex  discoides,  by  the  circumstance  of  the  anioml  mem- 

of  Waller  and  Gesner ;  a  careful  examiaa-  braoe,  or  cartilage,  havmg  been  actually 

tion  shewing,  that  these  differ  from  the  por-  discovered  in  the  w  fossil,  {**  Oii^amc  Re- 

pital  and  turbinated  Madrepores,  only  in  mains  of  a  former  World,"  vol.  ii.  p.  166^) 

4beir  bemg  formed  of  numerous  tubes,  pos-  Several  other  species  of  this  animal  are  also 

jessing  an  internal  stellated  structure.  described  in  the  woriL  just  referred  to ;  but 

Of  the  genus  Isis  one  species  only  appears  hitherto  no  recent  animal  has  been  found 

to  be  known  as  a  fossil.    This  species  was  which  can  be  referred  to  this  genus, 

first  described  by  Scilhi,  who  at  first  con-  The  fossil  Pentacrinus  differs  from  the 

jeotured  it  to.be  die  teg- bone  of  some  ani-  Encrtnos,  in  its  vertebne  being  of  a  penta- 

mal.  Specimens  are  frequently  tbund  in  the  gooal  form,  and  in  its  arms,  fingers,  and 

Calabrian  mountains,  and  have  lately  been  tentacub  being  capable  of  being  much  more 

also  found  in  some  parts  of  Wiltshire.    Of  widely  spread  and  extended  than  are  those 

the  ^enus  CeUepora,  Antipaihes,  and  Oor-  of  the  Encrinus.    It  appears  from  Mr.  Par* 

gonia,  fossil  specimens  appear  to  be. rather  kinson^  account,    that  there  are  several 

Bttcomroon.  species  of  this  fossil,  the  existence  of  some 

The  CoraUo  Fungitss  of  Waller  are  evi-  recent  species  of  which  have  been  also  as- 

dently  the  fossil  rcauuns  of  Alcyonia.  These  certained. 

have  been  long  described  by  Volkmann,  Theenerinitalvertehrs(iPhiteI.  fig.  7«) 
Seheaehser,  and  others,  as  fomil  fniits,  and  have  been  hitherto  termed  trochitm  when 
have  obtained,  from  their  resemblance  to  separate,  vid  entrochi  when  connected  in  a 
figs,  SiC.  the  appellations  of  ficoides,  can-  series,  (Plate  I.  fig.  7*)  The  single  verte- 
coides,  Ace. ;  whilst  others  of  a  different  bne  of  the  Pentacrinus  have  been  dutin- 
fium  have  been  named  lycoperdits?,  lira-  gnished  as  asterie,  (Plate  I.  fig.  8  a) ;  and 
fitn  pilcati,  &c.  A  fossil  Alcyooium  has  when  united  together  they  have  been  term- 
even  been  described  by  Volkmann  and  ed  columnar  asterias,  (Plate  I.  fig.  8.) 
Seheochier  as  a  fossil  nutmeg.  A  fossi(  Of  the  Asterise,  orStellaB  Marine,  some 
Alcyonium  of  a  conical  form  is  represented  very  few  specimens  have  been  found  fossil ; 
Plate  I.  fig.  6.  but  they  occur  very  rarely,  and  have,  ufi  |;e- 

The  Eocriai  and  Pentacrini  have  been  neral,  been  found  in  a  condition  too  hnper- 

aiways,  and  very  properly,  considered  as  feet  to  allow  of  any  positive  opinion  being 

the  most  curious  of  the  fossil  Zoophytes,  formed,  respecting  the  species  to  which  th^ 

The  Eacriuas  (Pkite  I.  fig.  5)  possesses  the  beloog. 

diitingaishing  rbanicter  of  having  its  spme.  The  fossil  Echini  are  very  numerous,  up- 

or,  as  it  has  been  generally  called,  iu  tail,  svards  of  forty  species,  known  only  as  fos- 

eomposed  of  cylindrical  or  orbicular  verte-  ails,  being  enumerated  by  the  ittostrmns 

br»,  pierced  through  tlieir   centre,    and  Linncus;  to  delineate,  therefore,  even  those 

marked  with  diverging  strisa  on  their  arti-  most  deserving  of  notice  could  not  be  here 

calating  surfaces.    On  the  superior  termi-  well  accomplished ,  a  cirounstance,  how- 

^tion  of  these  is  placed  the  base  of  the  ever,  which  is  not  so  much  to  be  regretted. 
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ulnce,  though  materiaOy  different,  they  ap-  as  well  as  Lqias  daadema;  thiese  mot,  how- 

proacfa  very  nearly  m  their  general  (orm  to  ever,  be  esoeedingly  rare  fossils, 

the  recent  species.    Those  which  possess  a  Fossfl  shells  of  the  Pholas  are  by  no  means 

hemisphericai,  or  a  nearly  orbicular  form,  common ;   the  Pholas  crispata  has  been 

with  hirge  mamilla-like  protuberances,  and  however,  found  among  the  Harwich  fos- 

the  anus  disposed  vertically,  have  been  dis-  stls. 

tingttished  as  the  turban  echini  (ecfttm  d-  Fossil  bivalves  are  very  common  fossils ; 

daret) ;  those  which  resemble  a  shield  or  they  are,  as  might  be  expected,  very  sel* 

buckler  in  their  figure  are  termed  the  shield  dom  found  in  pairs,  except  when  united  by 

echini  (ckfpei  Kleum) ;  and  one  of  the  bu>-  a  lapideoos  inass,  which  prevents  the  exa- 

gest  of  these  has  been  named  the  polar  mination  of  their  hinge,  or  their  internal 

stoneby  Dr.  Plot(Plot's  Oxfordshire, p.  91.)  structure,  whidi  in  many  fossil  shells,  are 

When  of  a  depretscd  circnhu-  form,  with  objects  highly  worthy  of  examination, 

the  anas  in  the  edge  of  the  inferior  part,  The  Mya  pictorum  is  described  by  So- 

they  are  the  fibute  of  Klein ;  of  a  conical  lander  as  existing  among  otir  Hampshire 

form,  the  eaglestone  of  the  Germans  (co-  fossils :  a  fossil  mya  of  three  or  four  inches 

mdi,  KUum)i    with  a  circular  base,  the  in  length,  is  found  also  m  the  rocks  near 

qooit   echinus  (dtscoidei,  Klanu).    When  Bognor.     Remains  of  the   solen  siliqua, 

ttie  base  is  an  acute  oval,  the  month  and  and  of  the  solen  ensis,  have  been  found  at 

anus  being  at  the  opposite  ends,  they  are  Harwich,  and  a  small  fossil  shell,  named  by 

termed  the  helmet  echinis,  (cossides  e<  go-  Solander  solen  ficus,  has  been  found  be- 

km,  KUmH) ;  and  when  heart-shaped,  with  tween  Lymington  and  Christchurch. 

m  solcated  superior  surface,  they  are  called  Fossil  shells  of  the  genus  Tellun,  as  well 

snake's  hearts  {tptUwugif  Kldnii.)  as  of  cardium,  mactn,  donax,  venns,  spon- 

The  attempt  to  particularize  the  various  dylus,  chama,  area,  and  .particularly  ostrea, 
species  of  fossil  shells  whidi  have  been  found  have  been  found  of  many  species  But  no 
would  require  a  large  volume :  all  that  can  bivalve  exists  as  a  fisssil  in  such  prodigious 
be  here  done  is  to  notice  some  of  those  numben,  and  in  such  various  species,  as 
which  totally  differ  from  any  which  exist  in  those  of  the  genus  Anomia.  These  shells 
a  recent  state,  and  to  offer  some  few  re-  are  characterized  by  the  beak  of  the  larg- 
marks  on  those  which  approximate,  or  are  est  or  under  valve,  which  b  perforated,  be- 
perhaps  similar  to  some  of  the  species  which  ing  greatly  produced,  rising  or  curving  over 
•re  known  in  a  recent  state.  the  beak  of  the  smaller  or  upper  valve* 

With  respect  to  the  state  in  which  fossil  Anomia  lacunosa  (Pbite  II.  fig.  1.)  is  one  of 

shells  are  found,  it  is  necessary  to  remark,  the  most  abundant  of  these  species.    They 

that,  in  some  situations,  shells  which  have  are  found  in  considerable  quantities  m  dif- 

been  buried  for  ages,  by  the  natural  changes  ferent  parts  of  England,  particularly  in 

vrhicfa  the  surface  of  the  earth  has  under-  lincoUisiure,  Warwickshire,  and  Glooces* 


gooe^  are  found  very  little  changed,  ex-     tershire.    Anomia  terebratnla,  (Phite  IL 
cept  from  the  loss  of  colour,  and  havmg    fig.  t),  is  another  fossil  of  this  genus,  which 


lieen  rendered  extremely  fragile ;  that  in  exists  in  different  counties  in  thb  island,  in 

other  situations  the  substance  of  the  shell  great  abundance. 

has  been  so  mjnred,  as  to  be  reduced  to  Of  the  genus  Mytilos  several  species  are 

very  small  fragments,  and  even  to  a  fine  known  as  fossils,  some  of  which  appreach 

powder,  leaving  in  some  instances  a  stony,  very  near  to  those  which  are  known  recent : 

conpectly  moulded,  cast  of  the  cavity  of  one  in  particufaur  appears  to  difier  very  lit* 

the  shell;  that  very  frequently  the  sub-  tie  indeed  firom  Mytihis  modiolas.    Fossil 

stance  of  tite  shell  is  entirely  altered,  hav-  shells  of  the  genus  Pinna,  in  any  tolerable 

ing  become  a  calcareous  stone,  or  a  silid-  state  of  preservation,  are  not  frequently 

ons  or  pyritous  mass,  and  that  the  shells  of  Iband :  the  shells  are  in  general  so  ftagile  as 

a  former  world  are  frequently  found  in  to  render  it  very  difficult  to  obtain  them 

masses  of  marble,  which  is  called  luma-  tolerably  perfect;  or  so  that  but  little  in* 

chelli^  or  shelly  marble.  fonnation  can  be  yielded  respecting  the 

Of  the  Mnltivalves,  the  cfaitoo  does  not  spedea  to  which  they  belong. 

wpptmt  to  have  been  found  in  a  mSneraUxed  No  fossil  shell  appears  yet  to  have  been 

state ;  and  altiioogh  several  spedes  of  Lepas  found  which  can  with  certamty  be  placed 

have  been  found  in  a  mineral  slate,  they  under  the  genus  Argonauta.    But  of  the  ge- 

are  by  no  means  firequent  fossils.    Lepas  mis  Nautilus,  specimens  are  very  frequent 

■ttserifera  is  said  to  have  been  found  fossil,  These  have  been  found  In  several  parts  of 
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this  bland :  some  very  ^ae  tpecimeiu  have  lioes,  giving  the  appearance  of  foliaoeoin 
been  found  at  Lime  in  Donetshire,  in  dif-  mtures.  When  fiie  cavitiei  of  the  shell 
ferent  parts  of  Wiltshire,  and  at  Whitby  in  have  become  filled  with  stone,  and  the  sep- 
Yorkshire.  Itie  finest  spedmens  are  per-  ta  just  mentioned  have  been  removed,  as  is 
haps  fbond  in  the  neighbourhood  of  Bath,  frequently  the  case,  by  some  chemical 
and  in  the  Isle  of  Sheppey  in  Kent,  at  agent,  the  casti  formed  in  the  chambers 
which  ktter  place  they  are  found  exceed-  separate,  each  forming  a  curiously  figured 
ingly  large,  and  still  retaining  a  resplen-  stone ;  these  separate  casts  have  been  term- 
dent  pearly  shell.  (Pkte  II.  %  3.)  ed  spondylotites.  (Plate  IL  fig.  4.)  By  the 
The  Comu  Ammonis,  which,  if  we  ex-  junction  of  these  are  formed  tiie  foliaceous 
oept  the  extremely  minute  shells  of  this  kind  sutures  above  mentioned.  The  Comua 
which  have  been  seen  by  Plancus,  and  Ammonia  were  formerly  called  aerpent- 
othen,  in  the  sea  sand  on  the  Venetian  stones  ;  the  appearance  which  they  yield  of 
shores,  may  be  said  to  be  only  known  to  ut  a  serpent  coiled  having  led  the  vulgar  to 
fai  a  fossil  state.  consider  them  as  petrified  serpents. 

Like  the  Nautilus,  tiie  Comu  Ammonia  Is  Tlie  fossil  Cones  are  very  few  when  corn- 
divided  into  compartments,  by  regularly  pared  with  the  numerous  species  known  in 
disposed  partitions,  and  these  partitions  are  a  recent  state;  the  same  may  be  also  said 
perforated,  as  are  those  of  the  Nautilus,  oftheCypneae.  In  both  these  genera  the 
although  it  is  by  no  means  easy  to  point  this  species  are  mostly  made  out  more  firom  the 
out,  except  in  very  few  specimens.  colour  and  the  markings  of.  the  shells,  than 

There  are  none  of  the  fossil  shells,  except    from  the  peculiarities  of  their  form ;  but  in 
periiapa  the  Anomiae,  which  can  vie  in  the    the  fossil  shells  the  colours  no  longer  exist, 
varied  of  their  species  with  the  Comu  Am-    and  of  course  the  species  in  these  can  very 
monis.     The  shell  of  some  is  perfectiy    seldom  be  presumed.    The  fbssil  Volutes, 
smooth  over  its  whole  surface ;  in  others    as  far  as  can  be  judged  from  tiietr  form 
smooth  at  tiie  sides,  but  ridged  or  beset    alone,  differ  generally  from  the  recent  spe- 
with  spines  at  the  back ;  and  others,  though    des.  With  respect  to  the  genus  Buccinnm, 
•asootii  at  the  side,  are  crenulated  at  the    Strombus,  and  Murex,  the  number  of  spe- 
back.    The  spedes  most  commonly  met    cies  of  the  fossil  shells  do  not  appear  to 
with  have  the  shell  variously  ridged ;  some    equal  those  which  are  known  in  a  recent 
with  small  dose  striae,  and  others  with  large    state.  This  is  thi  case  also,  in  a  still  greater 
and  round  ridges.    In  some  the  ridges  are    degree,  with  the  genus  Trochns.    The  fossil 
single,  fai  others  bifurcated,  and  in  others    shells  of  the  genus  Turbo  are  pretty  numer* 
tiifurcated.    In  some,  and  these  are  least    ous,  and  some  of  them  very  closely  resem- 
common,  the  shell  is  tuberculated :  these    ble  those  of  known  recent  spedes.    One 
tabercuhe  differing  considerably  in  differ-    fossil  shell  of  this  genus  ts  very  remarkable 
ent  species,  in  their  siae,  fbrmy  and  dispo-    for  its  vast  size,  being  upwards  of  a  foot  in 
ntion.     The  difierent  spedes  proceeding    length.    The  cast  of  another  species  ts  so 
ftimi  the  intermixture  of  aU  these  varieties,    large  as  to  weigh  four  or  ^ye  pounds. 
it  must  be  obvious,  must  be  exceedingly    Nothing  like  this  occurs  with  respect  to  the 
mnneroQS  :  Schenchaer  was  able  to  deter-    spedes  of  the  genus  Hdix :  the  fossil  shells 
mine  the  existence  of  one  hundred  and    of  this  genus  veiy  much  resemble  those 
forty-nine  spedes.    The  difference  of  size    whidi  are  recent,  and  are  not  found  of  any 
observable  m  these  fbosib  is  not  less  remark-    considerable  magnitude.    The  fossil  shells 
able  tium  the  variety  of  their  forms,  some    of  the  genus  Nerita  by  no  means  dlsphiy  so 
being^found  not  mnch  larger  than  the  head    many  species  as  the  recent ;  but  some  of 
of  a  pin,  whilst  others  have  been  found  as    the  fossil  species  far  exceed  the  recent  in 
large  as  the  top  of  a  small  table.  size,  and   one    in    particular    is   twelve 

A  peculiar  appearance  is  obaervable  on  times  the  size  of  any  known  recent  spe- 
tbe  snrfoce  of  many  of  these  fossils,  which  des.  Of  the  genu^  Haliotis,  it  is  not 
depends  on  the  peculiar  form  of  the  septa  positivdy  determined  that  a  smgie  shell 
which  separate  the  chamben  of  the  shell,  has  been  seen,  which  could  be  considered 
These  septa  in  the  aantili  are  smootii,  and  as  fossil.  Fonil  shells  of  the  genus  Patdta 
terminate  at  the  surfiice  of  the  shell  in  a  are  by  no  means  common.  Several  spedea 
ttraigbt  line ;  but  in  the  Coram  Ammonia  have,  however,  been  found  in  France,  in  a 
they  become  unduUted  as  they  extend  out-  state  of  excellent  preservation.  Some  few 
wardly ;  and  in  some  so  much  so  as  to  form,  also  have  been  found  in  the  difis  at  Har- 
•D  the  OQter  soifaoe,  deeply  crenulated    vrich,  and  others,  of  a  different  speciesy 
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imbedded  in  the  lime'Stone  of  Gloucester-  dered  evident  by  its  stractare.  Among  the 
ri&ire.  Dentalia,  apparently  similar  to  ex-  concamrratcd  foMiI  sheila  piay  be  placed 
i&ting  species,  have  been  tbuod  in  Hamp-  the  Heiicites,  or  uunomular,  or  lenticular 
•liire,  and  in  aome  parts  of  France  and  stones.  These  are  round  6attisli  bodies; 
Italy,  exceedin|{ly  well  preserved.  In  Italy  but  in  general  of  a  lenticular  form,  both 
also  have  been  found  specimens  of  Serpulie,  sides  possessing  a  slight  degree  of  convex- 
very  similar  to  those  which  are  know  d  re-  ity.  On  each  side  are  sometimes  seen 
cent;  but  others  have  been  found  in  France  traces  of  its  internal  itmcture  and  of  its 
exceedingly  different  from  any  known  re-  spiral  formation;  whilst  sometimes  these 
£ent  species.  appearances  appear  to  be  concealed  by  a 
The  Ortlioceratites,  a  lapidified  conical  thicker  covering.  Various  opinions  have 
or  cyhndrical  diambered  shell,  the  septa  been  entertained  respecting  their  origin, 
dividing  the  chambers  of  which  are  perfo-  but  no  doubt  can  exist  of  their  having  ex- 
rated  like  those  of  the  Nautilus,  is  a  genus  isted  in  the  anciedt  ocean  as  a  spiral  cham- 
of  which  not  a  species  is  known  in  a  recent  bered  shell,  and  of  their  being  one  of  those 
state,  excepting  ttie  microscopic  specimens  species  of  animals  which  are  now  lost, 
found  by  Plaucus  in  the  sand  of  the  Hirni-  Among  the  fossil  shells  which  can  only  be 
nian  shore.  Much  is  wanting  to  complete  here  enumerated,  are  the  rare  tobercnlated 
the  history  of  this  fossil,  since  from  the  turriUte,  or  chambered  turbinated  shell,  the 
atate  in  which  the  specimens  have  in  gene-  orbnlites,  pUuiulites,  and  bacolit«  of  ia- 
ral  been  found,  very  few,  or  periiaps  none,  marck. 

iaave  been  obtiUned  perfect.  Authors  have  Insects  of  the  smaller  kinds  are  seldom 
divided  them  into  those  which  are  straight  found  is  a  fossil  state,  tlie  smallness  of  their 
(Plate  11.  6g.  8.),  and  those  which  have  a  shee  and  the  delicacy  of  tlieir  structuie 
spiral  termination,  the  latter  of  which  are  most  probably  preventing  their  preserve- 
considered  as  fossil  shells  of  tlie  Nautilus  tion.  Tliose  which  ^re  in  a  state  to  allow 
lituns ;  but  the  extraordinary  disparity  of  any  thing  of  their  general  form  to  be  made 


is  sufficient  to  shew  that  they  can  hardly  out  are  consequently  very  few.    Tlte.  one 

be  considered  of  the  same  species,  the  re-  which  is  generally  found  in  the  most  per* 

cent  shell  being  aeldom  more*  tlian  an  mch  feet  coj^ditioo,  is  that  which  n  generally 

in  length,  whilst  tlie  fossil  is  described  as  known  to  us  ai  the  Dudley  fossil,  from  its 

being  sometimes  the  site  of  a  man's  arm.  beiuff  found  in  the  neighbourhood  of  Dudley, 

The  Helemnite  (Plate  II.  Bz.  7.)  U  a  epa-  in  Worcestershire.  (PUte  II.  fig.  5.)  Other 

those  radiated  stone,  generally  conical,  but  species  of  this  animal  have  been  found  id 

sometimes  po^essing  a  fiuiform  figure,  and  Wales,  and  in  different  parts  of  Germany. 

contains,  m  an  appropriate  caviiy  at  iu  From  the  imperfect  state  in  which  these 

larger  eud,  a  smaller  calra'eon«  bo«l>  (uireo-  insects  are  found,  little  more,  perhaps,  on 

fau)  vrtiich  has  evidently  been  a  concame-  be  said  of  them,  except  tfcat  tha  temaitti 

rated  shell,  the  sepUe  of  which  are  pierced  which  have  been  examined  shew  that  the 


like  those  of  the  preceding  fossil.    These  covering  of  their  body  was  formed  liy  three 

foasils  are  from  an  eighth  of  an  inch  to  two  series  of  tiiick  cnistaceoni  plates,  trans* 

inches  in  thickness,  and  from  an  inch  to  a  versely  disposed  in  rows,  the  length  of  th0 

foot  and  a  half  m  length.    Tliey  are  fome-  body;  whilst  one  pUte  served  to  give  a 

times  found  imbedded  in  chalk  or  lime-  covering  to  the  head  of  the  animal.    Other 

•tone,  and  sometimes  in  pieces  of  flint ;  remains  of  the  smaller  insects  have  been 

but  they  are  most  frequently  detached  from  mentioned  by  different  anthers;  bat  few 

their  matrix.    Various  have  been  the  opi-  or  none  appear  to  have  been  /deicribed  «• 

Dions  respecting  this  fossil ;  some  have  con-  agreeing  with  any  insect  now  kno.wn  tp  be 

sidered  it  aa  the  horn  of  a  narwhal,  and  m  existence. 

others  as  a  concretion  formed  in  the  penni-  The  remains  of  lobsters^  aod  ciabs,  are 

cilia  marina,  or  in  some  shell  of  tlie  denta-  frequently  found  in  the  isle  of  Sheppey,  aDd 

Itum  kind.    Some  have  even  supposed  it  to  Malta.    Hie  remaiDS  of  different  species  of 

be  of  vegetable  origin,  whilst  oUiers  have  these  animals  are  also  foaod  in  a  compress- 

CQQsidered  it  as  entirely  belonging  to  tiie  ed  state  in  the  maigaceoos  and  schistovs 

aineial  kingdom.   But  that  the  Belemnite  maises  of  Pappenbeim  end  Oppeahein. 

originally  existed  ui  tlie  sea,  is  evident  from  The  fossil  remahas  of  amphibia  are  very 

its  l>eing  commonly  found  with  the  remains  numerous,  and  supply  ns  with  ample  ex* 

of  the  nndeubted  inhabitants  of  the  ocean,  ercise  for  inquiry  and  admintioD.    In  dif- 

and  that  it  is  of  an  animal  natore,  is  rcii»  fereut  paru  ^f  £Iugland|  particular^  ui 
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SamerseMiirtf  nd  DonetthErs,  the  r«iiiMi8        The  fonil  fish  of  Teitemi  Nuova  are  sup' 

of  aiufiiab  apparently  of  the  Lacerta  geons  posed  to  prove,  frotn  sevleral  circmnstance^^ 

are  frequently  found;  but  are,  as  fiir  as  we  are  that  tlieir  prfvation  of  life  was  sodden; 

able  to  judge,  reaUy  different  from  any  ani-  some  liaviag  been  tbuod  with  the  head  of 

mal  which  is  known  to  ns.  Bnt  in  no  part  of  their  prey  stiU  in  their  mouths ;  and  others 

the  world  have  such  exquisitely  fine  and  with  the  remains  of  tlie  fish,  which  they 

iironderful  remains  of  animals  of  this  de-  bad  devoured,  still  in  their  stomachs, 
scriptioo  been  foood  as  in  St.  Peterli  moun-        The  fossil  remains  of  birds  are  very  rarely 

tain  near  Maestricht.    A  most  beantifal  fomtd ;  altho*igh  frequently  mentioned  aiid* 

specimen  of  part  of  the  jaw  of  the  fossil  even  described  by  different  mitbors.    Fos- 

aoimal  of  St  Peter's  momitain  was  present-  sils  very  much  resembling  the  beaks   of 

cd  to  the  Royal  Society,  by  professor  Gam-  birds  are  sometimeH  fomid ;  bat  these  are 

per,  aad  is  now  very  properly  exhibited  in  much  more  probably  paHs  of  fishes.    Se- 

the  British  Maseom.     A  wonderful  spc-  veral  of  those  specimens  which  have  beeji 

dmea  of  the  head  of  this  animal  has  been  spoken  more  positively  of,  as  petriiactions 

also  obtained  firom  the  same  mountain  by  of  whole  birds,  and  of  their  nests,  have 

Vknjas  St.  Food ;  and  is  delineated  in  the  been  merely  calcareous   incrustations  of 

elegant  work  wliich  he  has  given  to  the  very  modem  formation.    Bones  very  much 

world,  descriptive  of  the  fossil  riches  of  resembting  the  bones  of  birds  havt^  been 

that  aaottotain.    "  Histoire  NatareHe  de  la  found  in  the  calcareous  stone  of  Oxford- 

Montafne  de  Safait-Pierre  de  Maestricht*  shire,  and  in  some  parts  of  Fnnee,  and  of 

The  plates  of  St  Fond,  as  well  as  the  Germany. 
specimen  of  professor  Camper,  shew  that       The  fo»sil  remains  cf  quadrupeds,    es- 
these  are  the  remsiai,  indubitably,  of  an  pecially  those  of  the  larger  kind,  are  soch 
enomonsanimal,  diflerentfromany  at  pre-  as  nin»t  necessarily  excite  the  attention 
sent  known.    It  mast  however  be  observed  and  wonder  of  every  curious  inquirer  in' 
that  the  reraaiits  of  crocodiles,  apparently  natiir<U  history.    In  various  parts  of  tins 
of  the  same  species  which  now  exist,  have  country  have  been  found  tkie  renains  of 
also  been  discovered :  part  of  the  head  of  the  elfpliSnts,  and  of  othUi'  aniraids  of  considei^ 
Asbtlc  crocodile  vras  found  in  very  good  able  magnitnde.      In  Ireland  hate  been' 
preservation  in  the  quarries  of  Altdorff.  found  the  remains  of  deer,  q{  a  mt  fiur  ex- 
Fossil  fishes  have  been  found  imbedded  cee dmg  any  now  known ;  and  iff  Sldothnd' 
in  calcareous  and  argillaeeods  masses,  in  have  been  fi>und  the  remams  c^  the  elk,  as 
virioas  parts  of  Oennaoy,  Switaeriand,  and  well  as  those  of  an  enormous  animal  of  the 
Italy ;  but  no  where  in  such  prodigious  ox  kind,  bnt  larger  tlian  even  fbe  urns.    In 
nnmben  as  in  the  monntafai  named  Ves*  France,  Germany,  Italy,  and  indited  in  most 
tena-Noova,  generally  called  Bf  onto  Boica ,  parts  of  Europe,  remains  of  largealdmata  have 
hi  the  Venmese:  whkh  extends,  m  heigh%  been  found,  and  in  both  North  and  Sonth 
a  thooMmd  filet  nbove  the  qnarry,  in  which  America,  the  remains  of  enormous  anknovrn 
are  fiinnd  the  numerous  remains  of  fish ;  animals  have  been  discovered.     According 
of  which,  specimens  are  to  be  seen  in  al-  to  Pallas,  from  theTsnaistothecoathieBtal 
most  every  cabinet  of  repute  in  Europe.  angle  nearest  to  America,  there  is  hardly  < 
The  leMins  of  fibhes,  from  an  inch  to  river  ui  this  hnmense  space,  espedally  in 
upwards  of  three  ftet  in  length,  are  Ibnnd  m  the  pfaiins,  vpon  the  shores  or  m  the  bed 
these  quarries,  and  of  these  several  are  fimnd,  of  which  have  not  been  found  the  bones  of 
whose  living  analogaes  are  said  to  exist  in  elephants  and  of  other  animab  not  of  that 
the  neighbonihood  of  Japan,  and  of  Brasil,  cKmate.     From  the  mountains  by  which 
also  in  Africa  and  America.  The  Abb^  Fortis  Asia  is  bounded,  to  the  firoxen  shores  of  xbt 
is  of  opinkm  that  the  actnal  descendants  of  ocean,  all  Siberm  is  filled  with  prodigious 
the  Veronhm  fossil  fishes  are  now  to  be  bones;  the  best  ivory  (fossil)  is  found  in  thh 
found  in  the  sea  which  washes  die  shores  countries  nearest  to  the  arctit:  drete,  as 
ofOtahefite.    In  Oerigo,  (Cytherea)  Ales-  well  as  in  the  eastern  countries,  which  are 
sano,     Lesina,   In  .DahnatJa^    OeningeOy  much  colder  than  Earope,  under  the  sami6 
Pappenheim,  in  Aix,  and  hi  several  parts  latitude;  countries  where  only  the  surface  of 
of  France,  fossil  fishes  are  found  in  very  tlie  ground  becomes  thawed  dnring  summer. 
ciceeUent  preservatton.     In  Engbmd  fossil       The  namber  of  bones  which  have  been  dkh 
fbhes  are  mneh  more  rarely  fonnd  than  in  covered  of  the  rhfaioceros  is  very  consider^ 
France,  Qetmany,  or  MUy.  able,  not  only  in  Siberia,  but  hi  Qermanyy 
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and  in  other  parts  ef  Europe :  and  in  the 
opinion  of  St  Fond,  fonnded  not  only  on 
the  discoveries  of  Pallas  and  others,  but 
on  his  own  observations  nmde  on  the  im- 
mense collection  of  Merck,  jonied  with  that 
of  the  Landgrave  of  Hesse  Darmstadt,  are 
of  the  species  with  doable  horns.  An 
entire  body  of  an  animal  ot'  this  species, 
still  possessing  the  skin,  fat,  and  muscles, 
htn  been  dug  up  near  the  river  Willioni,  in 
the  eastern  part  of  Siberia,  from  under  a 
hill,  which  is  covered  with  ice  the  greatest 
part  of  the  year.  St  Fond  states,  in  con- 
firmation of  the  above  opinion,  that  another 
head  obtained  by  Pallas  from  Siberia;  one 
existing  m  the  cabinet  of  the  Elector  of 
Manheim;  and  another  in  the  cabinet  of 
Merck,  are  all  apparently  simibur  to  the 
bead  of  the  double  homed  rhinoceros  of 
Africa. 

This  drcomstance,  so  contradictory  to 
the  opinion  he  had  ibrmed,  of  these  renuuns 
of  large  animals  having  been  brought  by 
floods  from  the  eastern  parts  of  the  globe ; 
and  which,  opinion  was  confirmed  by  dis- 
covering that  no  remains  of  the  African 
crocodile  had  been  found  in  Europe ;  led 
him  to  further  researdi,  by  which  he  found 
reason  to  suppose  that,  in  ftct,  the  rhino- 
ceros, which  corresponded  vrith  all  the 
ftssil  remains,  vrhich  he  had  seen,  was  the 
ihinoceios  of  Sumatra.  By  ascertaimng 
this  circumstance,  the  difficulty  vras  re- 
moved, since  Sumatra  being  separated 
liom  the  pemnsula  of  India  merely  by  the 
Straits  of  Blalacca,  this  animal  might  also 
have  formerly  existed  there. 

Much  remains  to  be  ascertained  with 
respect  to  the  fossil  remahos  of  elephants, 
of  which  considerable  numbers  have  been 
fonnd  in  various  parts  of  Engfamd,  France, 
Oeimaiqr,  and  Italy;  but  no  where  so 
nbnndantiy  as  in  Siberia.  In  America  ui- 
deed  the  remams  of  an  unknown  species 
ofthis  animal  are  also  very  abundant  There 
■ppean  to  be  only  two  species  of  elephants 
BOW  in  existence;  one  (the  Asiatic)  being 
distinguished  by  its  grinders  being  divided 
into  transveiae  and  nearty  paisUel  phites, 
■nd  the  other  (the  African)  having  these 
plates  disposed  in  kneoge-llke  forms. 

The  elephantine  remains  which  have  been 
found  in  Siberia  have  been  supposed  to 
have  belonged  to  no  existing  species ;  for 
though  the  teeth  are  fonned  of  plates  dis- 
posed parallel  to  each  other,  as  in  the 
Asiatic,  these  pbites  are  said  to  be  thinner, 
and  coDseqoently  more  numerow ;  but  this 
dbtmctioais  by  no  means  eataMishad.  The 


remains  of  elephants  discovered  in  thu  coun« 
try  seem  referable,  in  most  instances,  to 
the  Asiatic. 

With  respect  to  the  elephant  whose  re- 
mains have  been  found  in  America,  the 
tooth  of  which  differs  essentially  from  all 
known  fossil  or  recent  species,  in  having 
its  crown  cuspidated  and  covered  with 
enamel,  (Plate  IL  fig.  6)  there  exists  at  pre- 
sent every  reason  for  supposing  it  to  be  of 
a  species  now  extinct  The  generally 
adopted  opimon  that  this  animal  was  of  a 
carnivorous  nature  is  by  no  means  establish- 
ed ;  but  is  indeed  contradicted  by  the  as- 
sertion tliat  the  stomach  of  one  of  these 
animals  has  been  found  filled  with  vege- 
table matter.  One  of  these  animals,  with 
its  flesh,  skin,  and  hair,  has  been  lately 
found  m  Siberia. 

The  remains  of  an  animal  of  an  enormons 
sise  has  been  found  at  Paraguay,  at  no  great 
distance  from  the  river  Plata,  which  being 
properiy  arranged  has  been  formed  into  a 
skeleton  and  pbused  in  the  cabinet  of  na» 
tural  history  at  Madrid.  This  animal, 
twelve  feet  in  length  and  six  in  height,  is 
distinguislied,  as  well  as  by  its  general  form, 
by  the  largeness  of  its  claws ;  on  which  ac- 
count, Mr.  Jefferson,  who  has  described 
some  remains  of  a  similar  animal  in  the 
Philosophical  Transactions  of  Pbiladelphiay 
has  named  it  the  megalonyx.  The  cele- 
brated Cnvier  has  arranged  this  animal  with 
the  sloths ;  but  Fsnjas  St  Fond,  concluding 
that  an  animal  so  enormous  was  never  in- 
tended to  climb  the  trunks  of  trees,  thinks 
he  sbookl  not  be  thus  cfaMsed  i  and  wishes 
him  to  be  held,  as  it  were,  in  reserve,  until 
some  discoverief  should  sopply  ns  vrith 
more  satisfiictory notionB respecting itina- 
ture. 

In  various  parts  of  Scotland,  and  of 
France ;  in  Tkiscany,  the  Veronese,  and  in 
Norfli  America,  have  been  found  the  fbsril 
remams  of  some  animal  vrhich  has  been  sop- 
posed  to  be  a  variety  of  the  urns  of  Julius 
Csesar,  or  of  the  bison.'  But  these  horns, 
vrhich  are  of  very  considerable  sitt,  the 
bone  of  each  horn  exceeding  two  feet  in 
length,  appear  to  have  bekmged  to  a  difler^ 
ent  species  of  animal  from  any  which  is  at 
present  known.  The  obstfvations  which 
have  been  made  oo  these  fossils,  particular- 
ly liy  the  liberal  and  industrious  Faqjas 
St  Fond,  give  great  reason  for  believing 
that  two  species  of  animals  have  exist- 
ed, bearing  horns  of  this  enormous  mag- 
nitude. These  remauis  are  found  to  exist 
in  Siberia  along  with  die  bones  and  boras 
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of  tlia  riiiiiocecos^  and  with  bones  and  teeth 
of  the  mammootbeaii  elephant  of  Siberia. 

To  the  fossil  remains  already  mentioned, 
nay  be  added  the  animal  incognitum  of 
Symore,  in  Langaedoe ;  the  enormous  stag, 
feond  in  the  mosses  of  Irehmd ;  the  gigantic 
tapir,  fbond  at  the  bottom  of  the  bUck 
moontuni  of  Langnedoo;  the  bears,  of  two 
spedes,  now  uoknowny  found  in  Bardth; 
and  the  nnmerotn  annnals  of  anknown  spe- 
des  which  the  adanirably  faidefatigable 
Cmrier  is  petpetnally  discoTering,  in  that 
mine  of  fossils,  the  quarries  of  gypsnm, 
near  Paris. 

Of  the  mineialiied  remains  of  man  no 
weR  attested  mstance  is  known.  In  a 
caTem,  indeed,  in  Meiidip  Hills,  some' hu- 
man bones  have  been  found,  invested  with 
stalactite;  these  appear  to  be  but  com- 
paratively of  modern  existence.  Scbench* 
ler  published  aa  essay  describing  a  sap- 
posed  skeleton  of  a  man;  which  was  un- 
doubtedly the  remains  of  some  large  fish. 

A  view  of  the  foregoing  sketch  cannot 
bnt  shew,  that  the  study  of  this  science  must 
prove  a  source  of  the  highest  gratification 
'  to  every  mnid  that  contemplates  the  works 
of  nature,  for  the  purpose  of  obtainmg  a 
gfimpse  of  the  beauty  wludi  they  display, 
and  of  the  power  which  they  mairifest.  By 
this  scienee  we  obtain,  not  only  a  knowledge 
of  the  peculiar  beings  which  dwelt  on  this 
planet  in  its  antediluvian  state^  but  we  also 
acquire  a  more  correct  knowledge  of  the 
•tmctnre  of  this  globe  itself.  We  at  the 
same  time  discover  the  strongest  prooft  of 
those  changes  which  it  has  suffered,  and 
which  are  recorded  in  the  Holy  Scriptnies; 
whilst  our  reverential  admiration  is  exdted 
at  this  wonderful  display  of  the  power  and 
providence  of  the  Almighty  Creator. 

ORYZA,  in  botany,  rice,  a  genus  of  the 
Hexandria  Digynia  class  and  order.  Na- 
tnral  order  of  Gramina,  Gramines,  or 
Grasses.  Essential  character :  calyx  glome 
two-valved,  one-flowered ;  corol^  two-valv- 
ed,  almost  equal,  growing  to  the  seed.  There 
is  but  one  species,  with  many  varieties. 
Rice  has  the  culm  thum  one  to  six  feet  in 
length,  annual,  erect,  simple,  round,  joint- 
ed ;  leaves  solmhte,  linear,  reflex,  em- 
bradng,  not  fleshy ;  flowers  in  a  terminat- 
ing panicle;  calycine  leaflets,  hmceolate; 
^ves  of  the  corolhi  equal  m  length ;  tlie  in- 
ner valve  even,  awnless ;  the  outer  twice  as 
wide,  four-grooved,  hispid,  awned;  style 
aingle,  two-parted.  Rice  is  cultivated  in 
great  abundance  all  over  India,  where  the 
conntry  will  admit  of  bebg  flooded,  and  in 
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the  sotttliem  provinces  of  Cliina,  Cochin- 
china,  Cambodia,  Siam,  and  Japan ;  in  the 
latter  place  it  is  particuburly  white,  and  of 
the  best  quality. 

OSBECRIA,  in  botany,  so  named  in  ho- 
nour of  Peter  Osbeck,  a  genus  of  the  Oc- 
tandria  Monogynia  class  and  order.  Natu- 
ral order  of  Calycanthemse.  Mehutonue, 
Jussieo.  Essential  character:  calyx  four- 
deft,  with  tlie  lobes  separated  by  a  ciliary 
scale ;  corolla  fonr-petalled ;  anthers  beak* 
ed ;  capsule  inferior,  four  celled,  surround- 
ed by  the  truncated  tabe  of  the  calyx. 
There  are  two  species,  viz,  O.  Chinensis, 
and  O.  Zeybnica. 

OSCILLATION,  in  medianics,  the  vi- 
bration,  or  reciprocal  ascent  and  descent  of 
a  pendulum.  See  Pendulum.  It  is  'de- 
monstrated, that  the  time  of  a  complete  os- 
cillation in  a  cycloid,  is  to  the  time  in  which 
a  body  would  fldl  through  the  axis  of  that 
cydoid,  as  the  drcnmference  of  a  drde  to 
its  diameter;  whence  it  follows;  1.  That 
the  otdUations  in  the  cydmd  are  all  per- 
formed in  equal  times,  as  being  alh  in  the 
same  ratio  to  the  time  m  which  a  body  Alls 
through  the  diameter  of  the  generatmg  cu-- 
de.  t.  As  the  middle  part  of  the  <^loid 
may  be  concdved  to  coindde  with  the  ge- 
nerating circle,  the  tune  in  a  small  arch  of 
that  circle  will  be  nearly  equal  to  the  time 
in  the  cycloid  i  and  hence  the  reason  is  evi- 
dent, why  the  tunes  in  very  little  arches 
are  equal.  S.  The  time  of  a  complete  os- 
ciUation  in  any  little  arch  of  a  circle,  is  to 
the  time  in  which  a  body  would  ikil  through 
half  the  radios;  as  the  drcnmference  of  a 
circle  to  iu  diameter :  that  is,  as  3.1416  to  1. 
If  I  denote  the  length  of  a  pendulum,  g- == 
16A  =  193  inches,  the  space  a  heavy  body 
fidls  through  in  the  first  second  of  time,  and 
p  =  3.1416  =  periphery  of  a  drde  whose 
diameter  is  l,  then,  by  the  laws  of  fiUlmg 

bodies,  it  wiU  be  ^J:  y/Jr.  i" :  y/X 
=  ^  \/r=:  j^  ^loearly  the  time  of  fall- 
mg  through  \  I  :  therefore  1  :p ::  \/  — 

:p  V  Tp  ^"f^^^  >s  ^«  <in>^  of  one  vibra- 
tion in  any  arch  of  the  cycloid  which  has 
the  diameter  of  its  generating  drde  equal 

to  -,  I  bemg  the  length  of  the  pendulum  m 

inches ;  and  since  the  latter  time  is  Inlf 
the  time  in  which  a  body  would  fiOl  through 
the  whole  diameter,  or  any  chord;  it  foN 
lows,  that  the  time  of  an  osdllation  in  ai^ 
littte  arch,  is  to  the  time  hi  vriiich  a  body 
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tronld  fdU  through  ita  chord,  as  the  semi- 
circle to  the  diameter.  4.  The  times  of 
the  oscillations  in  cycloidF,  or  hi  small 
arches  of  circles,  are  in  a  siib-daplicatc  ra* 
tio  of  the  lengths  of  the  pendulums.  5.  But 
if  the  bodies  that  oscillate  be  acted  on  by 
nneqnal  accelerating  forces,  then  the  oscil- 
lation will  be  performed  in  times  tliat  are  to 
one  another  in  the  ratio  compounded  of  the 
direct  sub-duplicate  ratio  of  the  lengths  of 
the  penduhuns,  and  inverse  sob-duplicate 
ratb  of  the  accelerating  forces.  Hence  it 
appears,  that  if  oscillations  of  unequal  pen- 
dnlums  are  performed  in  the  same  time,  the 
accelerating  gravities  of  these  pendiiitima 
must  be  as  their  lengths;  and  thus  we  con* 
dude,  that  the  force  of  gravity  decreases  as 
you  go  towards  the  equator,  since  we  (iod, 
that  the  lengths  of  pendulums  that  vibrate 
seconds,  are  always  less  at  a  less  distance 
from  the  equator.  6.  Hie  space  described 
by  a  fidliug  body  in  any  given  time,  may  be 
exactly  known:  for,  finding  by  experi- 
ments, what  pendulum  oscillates  in  that 
time,  the  half  of  the  pendulum  will  be  to 
the  space  required,  in  the  duplicate  ratio  of 
the  diameter  of  a  circle  to  the  circumfe- 
rence. 

OSIER,  a  very  Yakiable  shrub,  of  the 
Salix  viminales,  used  principally  in  has* 
ket-making. 

OSMITES,  in  botany,  a  genus  of  the 
Syngeneiia  Polygamia  Frastranea  class  and 
order.  Natural  order  of  Compositas  Dia- 
coideae.  Corymbifcm,  Jnsslea.  Essential 
character:  calyx  imbricate,  scariose;  co- 
rolla of  the  ray  ligolate ;  down  obsolete ; 
receptwle  cliafiy.  There  are  four  species, 
%U  shrubs,  and  natives  of  the  Cape  of  Good 
Hope. 

OSMIUM,  one  of  the  metals  discovered 
by  Mr.  Tennant,  in  the  black  powder  which 
tenaiued  after  dissolving  platiaa:  the  other 
metal  was  Iridium,  which  see.  The  os- 
mium was  obtained  by  heating  tlie  black 
powdejr  vrith  pore  alkali  in  a  silver  crucible. 
The  oxide  of  this  metal  combines  with  the 
alkaH,  may  be  expeUed  by  an  acid,  and,  be* 
ilig  veiy  volatile,  may  be  obtamed  by  dis- 
tillation. It  does  not  redden  vegetable 
blues,  but  stafaos  the  skin  of  a  deep  red  or 
Mack.  The  oxide,  in  solution  witli  water, 
has  no  colour ;  but  by  combining  with  al- 
kali or  Kme,  it  becomes  yellow.  With  the 
infusion  of  nut-galls,  it  gives  a  very  vivid 
blue  colour.  It  is  (precipitated*  by  all  the 
metals,  excepting  gold  and  platina.  An 
amalgam  may  be  formed  with  mercury,  by 
agitating  it  with  the  aqueous  sokition  of  thii 
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oxide.  When 'tills  amalgam  is  heated,  tlie 
mercury  is  dnven  otl',  and  the  pure  metal 
roinaios  behind  in  the  state  of  black  pow- 
der. This  metal  was  called  osmium  on  ac- 
conut  of  the  strong  smell  of  the  oxide. 

OSMUNDA,  in  botany,  a  genus  of  the 
Cryptogamia  Fiiices  class  and  order.  Na* 
tural  order  of  Fiiices  or  Ferns.  Generic 
character :  capsules  distinct,  disposed  in  a 
raceme,  in  such  a  manner  as  to  look  the 
same  way,  or  else  heaped  on  the  back  of 
the  pinna  or  division  of  the  Aond,  sessile, 
sub  globular,  opening  timnsversel}*  without 
any  ring ;  sreds  very  many,  extremely  mi- 
nute.   There  are  twenty-seven  species. 

OSSIFICATION,  tiie  formation  of  bones, 
but  more  particularly  the  conversion  of 
parts  naturally  soft,  to  the  hardness  and 
consistence  of  bones.  All  concretions  which 
make  their  appearance  in  the  solids  of  the 
animal  body  may  be  comprehended  under 
this  tiUe  witii  propriety,  because  tiiey  have 
a  close  resemblance  to^  and  rompooed  of  si* 
milar  constituents  with  Bonb,  which  see. 
In  ,the  pineal  gland  concretions  have  been 
found,  which  consist  of  phosphate  of  lime- 
Tlie  same  is  true  of  concretions  found  in  the 
salivary  glands.  In  the  prostate,  and  in  the 
liver ;  and  also  in  pulmonary  concretion. 
Tlie  latter  however  are  found  to  contain 
phosphate  and  carbonate  of  lime>  and  in 
«ome  cases  no  phosphate^  but 

Carbonate  of  lime Bt 
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OSTEOLOGY,  tiiat  branch  of  anatomy, 
which  treats  of  tlie  bones. 

OSTEOSPERMUM,  in  botany,  a  genus 
of  the  Syngenesia  Polygamia  Necessaria 
class  and  order.  Natural  order  of  Compo- 
sitas Discoideap.  Corymbiferas,  Jnssien. 
Essential  character :  calyx  simple,  or  in  two 
rows,  many-leaved,  almost  equal ;  seeds 
globular,  coloured,  bony ;  down  none ; 
receptacle  naked.  There  are  seventeen 
species. 

OjfTRACION,  tiie  trunk Jiah,  in  natural 
history,  a  gcniis  of  tishec,  of  the  order  Car- 
tilaginei.  Generic  character:  teeth  cylio* 
dric,  pointing  forwards  and  rather  blunt  | 
body  mailed  by  a  complete  long  covering. 
There  are  twelve  species.  We  shall  notice 
only  the  O.  triqueter,  or  the  triangular 
trunk  fish,  is  about  twelve  inches  long^ 
and  is  completely,  except  to  a  very  short 
distance  from  the  tail,  surrounded  with  a 
bony  covering,  divided  lata    bezagona) 
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•pacdy  and  otertpread  witb  a  ciiapfaanoiu  the  tea,  which  they  call  cnltch.    It  U  pro- 

epidermifl,  leiembling  tfans  the  annadillo  haUy  conjectured,  that  the  spat  in  twenty- 

among  quadrupeds.    It  is  a  native  of  the  four  hours  begins  to  have  a  shell.    In  the 

American  and  Indian  seas,  is  thought  a  high  month  of  May,  the  dredgers  (by  the  law  of 

delicacy  in  India,  and  livesy  it  is  supposed,  ihe  Admiralty  Court)  have  liberty  to  catch 

on  vrorma  and  shell  fish.  all  manner  of  oysten  of  what  size  soever. 

OSTREA,  the  oytter,  in  natural  history,  When  they  have  taken  them,  wjth  a  knife 

a  genus  of  the  Vermes  TestaCea  class  and  they  gently  raise  the  small  brood  from  the 

order.    Animal  a  tetbys :  shell  bivalve^  ge-  cultch,  and  then  they  throw  the  cuUch  in 

Orally  with  unequal  valves   and  slightly  again,  to  preserve  the  ground  for  the  future, 

eared ;  hinge  without  teeth,  but  furnished  unless  they  be  so  newly  spat  that  they 

with  an  ovate  hollow,  and  mostly  lateral  cannot  be  safely  severed  from  the  cultch ; 

transverse  grooves.  About  150  species  have  in  that  case  they  are  permitted  to  take  the 

been  enumerated,  and  dashed  into  sections  stone,  or  shell,  &c.  that  the  spat  is  upon, 

and  subsections.    A.  furnished  with  ears  one  shell  having  many  times  twenty  spats, 

and  radiate ;  scallop^  B.  reuf^,  and  gene*  After  the  month  of  May,  it  is  a  felony  to, 

rally  pbted  on  the  outside ;  oysters.    C.  carry  away  the  cultch,  and  punishable  to 

binge  with  a  peipeadicuhu-  grooved  line,  take  any  other  oysten,  unless  it  be  those  of 

Most  of  this  genus  are  fnmisbedat  the  hinge  ^ize  (that  is  to  say)  about  the  bigness  of  a 

internally  with  namerons  parallel  transverse  half-crown  piece,  or  when,  the  two  shelU 

grooves  in  each  valve,  and  are  immediately  being  shut,  a  fair  sliilUng  will  rattle  be- 

distinguished  from  the  genus  area,  in  not  tween  them.   The  places  where  the  oysters 

faavug.  teetli  alternately  locking  in  eadi  are  chiefly  catched,  are  called  the  Pont 

•ther.  Scallops  leap  out  of  the  water  to  the  Bumham,  Maiden,  and  Cblne  IV^aters ;  the 

distance  of  Inlf  a  yard,  and  opening  tiie  latter  taking  its  name  from  the  river  of 

shells,  eject  the  vrater  withm  them  ;  after  Cohie,  which  passeth  by  Colne  Chester, 

which  tbey  sink  under  the  water,  and  snd-  gives  the  name  to  that  town,  and  runs  into 

denly  close  the  Shells  with  a  hrad  snap.    O.  a  creek  of  the  sea  at  a  place  called  the 

masima :  shell  vrith  about  fourteen  rounded  Hythe,  being  the  suburbs  of  the  town. 

■nd  longitndmally  striate  rays  ;  is  found  in  This  brood  and  other  oysterft  they  carry  to 

moat  Enropean  seas,  m  faui^e  beds,  whence  creeks  of  the  sea,  at  Brickel  Sea,  Mersey,' 

fhey  are  dredged  ap,  and  pickled  and  bar-  Langno,   Flngrego,   Wiveaho,  Tolesbury/ 

relied  for  sale.    Iliis,  we  are  told,  is  the  and  Saltcoase,  and  there  throw  them  into 

shell  which  was  fonneriy  worn  by  pilgrims  the  channel,  which  they  call  their  beds  of 

on  the  hat  or  coat,  as  a  mark  that  they  had  layers,  where  they  grow  and  fetten,  and  in. 

troased  the  sea,  for  the  purpose  of  paying  ,  two  or  three  years  the  smallest  brood  will 

their  devotions  at  the  Holy  limd ;  in  com-  be  oysten  of  the  siae  aforesaid, 

nemoration  of  which  it  is  still  preserved  in  Those  oysten  which  they  virould  have 

tiK  arms  of  many  fiunOies.    O.  edulis:  shell  green,  they  put  into  pits  about  three  feet' 

nearly  orbicukr  and  rugged,  with  unduUte  deep  in  the  salt  manhes,  which  are  over- 

imbricate  scales ;  one  valve  flat  and  very  flowed  only  at  spring  tides,  to  which  they 

entire.    Of  this  species  there  ava  many  va-  have  shiices,  and  let  in  the  salt  water  until 

rieties.  They  inl»bit  European  and  Indian  it  is  about  a  foot  and  a  half  deep.    These 

ieas,  affixed  to  rocks,  or  in  hurge  beds ;  flie  pits,  fi-om  some  quality  m  the  soil  cp-ope- 

flsh  is  vrell  known  as  a  palatable  and  nutri*  rating  witfi  the  heat  of  the  sun,  will  become 

dona  food.    The  shell  is  of  various  sises,  green,  and  communicate  their  colour  to  the 

forms,  and  coloun ;  within  white,  and  often  oysten  that  are  put  into  them,  in  four  or 

flossy  like  mother  of  pearl ;  the  old  shells  five  days;  though  they  conunonly  let, them 

have  often  an  anomia fixed  to  them,  and  are  continue  there  six  weeks  or  two  months,  in 

fi«qvently  covered  with  serpnlse,  lepades,  which  time  they  will  be  of  a  dark  greeii^ 

tertoJaria,  and  other  marine  productions.  To   prove  that  the  sun  operates  in  the 

llie  following  account  has  been  given  by  greening,  Tolesbuiy  pits  will  gredi  only  in 

Dr.  Sprat  of  the  treatment  of  oysten.  summer )  but  that  the  earth  hath  the  greater 

la  the  month  of  May  the  oysten  cast  power,  Brickel  Sea  pits  gfeen  both  wmter. 

Iheur  spawn,  (which  the  dredgen  call  their  and  summer  $  and  for  a  fiirther  proof,  a  pit 

ipats),  it  is  like  to  a  drop  of  a  candle,  and  withui  a  foot  of  a  greenmg  pit  will  not 

•boat  the  bigness  of  ahal^enny.    The  spat  green  ;  and  those  that  did  green  very  well, 

cleaves  to  stones,  old  oyster-shells,  pieces  of  will  in  time  lose  their  quality. 

woody  and  such  hke  thingS|  at  the  bottom  of  The  oysters,  when  the  tide  comes  in,  lie 
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trtfh  tlieir  hollow  shell  dewttward^,  and  species,  amon;  nHiich  we  iliall  notice  the  O* 
when  it  goes  out  they  tntn  on  the  other  ballMisa,  hnlboos  African  tagwoft  -,  this  has 
side  ;  they  remove  not  from  tlieir  place,  a  tiiick  shmbby  stalk,  dividing  into  s^teral 
unless  in  cold  weadier,  to  coter  themselves  branches,  and  rising  fi^t  or  six  feet  in 
in  the  oose.  The  reason  of  the  scarcity  of  height ;  the  leaves  come  ont  ita  dusters 
oysters,  and  consequently  of  theif  dearness,  from  one  point,  spreadmg  on  eveiy  side ; 
is,  becanse  they  are  of  late  years  bought  np  they  are  smooth,  narrow  at  their  base,  en« 
by  the  t)ntch.  hirghi)^  gradmilly  to  their  pohits,  their  edges 
lliere  are  great  penalties,  by  the  Admi.  are  acutely  indented*  lilie  those  of  the  holly ; 
Aify  Coort,  laid  upon  those  that  fish  ont  of  from  the  centre  of  their  leaves  arise  tlie  foot 
those  groonds  which  tTie  court  appoints,  or  stalks  of  the  flowers  being  five  or  six  inches 
that  destroy  tlie  Cultch,  or  that  take  any  lon^,  branching  out  into  several  smaller, 
oysters  that  are  not  of  size,  or  that  do  not  each  sustaining  one  yellow  radiated  flower  ; 
fread  under  their  fret,  or  tlirow  upon  the  these  are  succeeded  by  slender  seeds 
shore,  a  fish  which  they  call  a  five-finger,  re-  crowned  with  down.  Almost  all  the  Othon- 
semblhig  a  spur-rowel,  because  that  fish  uas  are  natives  ofthe  Cape  of  Good  Hope, 
gets  into  the  oysters  when  they  gape,  and  OTIS,  the  bustard^  in  natural  hbtory,  a 
sacks  them  out.  The  reason  why  such  a  genus  of  birds  of  the  order  Gallina.  Gene- 
penalty  is  set  upon  any  that  shall  destroy  ric  character  ;  bill  somewhat  convex  ;  nos- 
the  cuftch  is,  because  they  find  that  if  that  trils  oval  and  open ;  tbngne  bifid  and  point- 
be  taken  away,  the  ouse  will  increase,  and  ed ;  legs  long,  and  naked  above  the  knee  ; 
the  muscles  and  cockles  will  breed  there,  only  three  toes.  Gmelin  mentions  eleven 
and  destroy  the  oysters,  they  having  not  species,  and  Latham  nine.  We  shall  notice 
wlicrieon  to  stick  tlicir  spat.  The  oysters  only  the  fi>nowing :  O.  tarda,  or  the  great 
are  sick  after  they  have  spat ;  but  in  June  bustard,  is  found  in  the  plains  of  Europe, 
and  July  they  begin  to  mend,  and  in  August  Asia,  and  Africa,  but  has  never  been  ob- 
they  are  peifectly  well ;  the  male  oyster  is  served  in  the  New  Continent.  In  England 
black-sick,  having  a  black  substance  in  the  it  is  occasionally  met  with  on  Salisbury 
fin ',  the  female  white-sick  (as  they  term  it)  Plain,  and  in  the  wolds  of  Yorkshire,  and 
having  a  milky  substance  in  the  fin.  They  fofmerly  was  not  uncommonly  seen  in  flocks 
are  saft  in  the  pits,  Salter  in  the  layers,  but  of  forty  or  fifty.  It  is  the  fairgest  of  British 
Salter  at  sea.  land  birds,  weighing  often  twenty-five  or 

OSTRtCd.    See  STRCTfiio.  thirty  ponnd^.    It  mns  with  great  rapidity, 

OSYRIS,  in   botany,  a   genus  of  the  so  as  to  escape  tlie  pursuit  of  comraoo  dogs, 

Dioecia  Triandria  class  and  order.  Natural  but  fiills  speedily  a  victim  to  the  greyboimd, 

order  of  Calyciflorv.     Elseagne,  Jussieu.  which  often  overtakes  it  before  it  has  power 

Essential  character :  calyx  trifid ;  corolla  to  conomence  its  flight,  the  preparation  for 

none :  female,  stigma  roundish ;  drupe  one-  which,  in  this  bird,  is  slow  an    hiborions. 

celled.  There  are  two  species,  viz.  0«  alba^  The  female  lays  her  eggs  on   the  bare 

poet's  csnia,  and  O.japonictu  ground,  never  mere  than  two  in  nnmber, 

OTHERA,  in  botany,  a  genus  of  the  in  a  hole  scratched  by  her  for  the  piupose  ^ 

Tetrandria  Monogynia  dais  and  order.  Na*  and  if  these  are  toncUed  or  soiled  during  her 

tural  order  of  Berberides,  Jussieu.    Essen-  occasional  abseuce,  she  immediately  aban- 

tial  character:  calyx  four-parted;  petals  dons  them.  'Tliemaleisdstinguished  bya 

four,  ovate,  flat ;  stigma  sessile ;  capsule.'  large  pouch,  beginning  under  the  tongiie- 

Tbere  is  but  one  species,  ris.  O.  japonica,  and  reaching  to  the  breast,  capable  of  hold* 

which  has  a  shrubby  stem,  with  round,  ing,  according  to  Lannsus,  seven  ({uarts  of 

striated,  purple  branches  -,  lesrves  alternate,  water.    This  is  sometimes  usefiil  to  the 

nvate,  blunt,  corHiceous,sprewfing,  an  inch  female  during  Incubation,  and  to  the  young 

and  half  in  length  *,  petioles  semicyliadric,  befi>re  they  quit  their  nest ;  and  it  has  been 

smooth ;  flowers  axUIary,  aggregate,  pe-  observed  to  be  eminently  advantageous  to 

dunrted ;  it  is  a  native  of  Japan.  ttie  male  bird  hiniself,who  on  being  attacked 

OTHONNA,itt  botany,  i(fncaii  rtigvmrt,  by  birds  of  prey,  has  often  discomfited  his 

a  genus  of  the  Syngenesia  Polygamta  Neees-  enemies  by  the  sudden  and  violent  discharge 

laria  dass  and  order.     Natural  order  of  of  water  npon  them.    These  birds  are  soli* 

l!ompoliltB  Discoidess.    Corymbifiersp,  Jus-  tary  and  ahy,  and  feed  principally  npon 

iieu.  Essential  character:  calyx  one-leafed,  grasses,  worms,  and  grain.     They  were 

muttifid,  srtbcylindfical ;  down  ahnost  none ;  formeriy  much  hunted  with  dogs,  and  eon- 

*  receptacle  naked.    There  are  twenty-seven  sidered  as  supplying  no  untntf  resting  divert 
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noK    They  twallow  stoiieBy  pieces  pf  me' 
tal,  and  other  bard  rabstancei*    Boffon 
staCet  that  ooe  was  opened  by  the  apa<le« 
micians  of  Francet  which  contained  in  its 
stomach   ninety   doubloons,  and   various 
itones,  all  highly  Smoothed  by  the  attrition 
of  the  stomadi.  See  Aires,  Plate  XI.  fig.  li 
O.  tetnix,  or  the  little  bustard^  is  met 
with  id  many  parts  of  £arope,  particolprly 
in  France,  where  it  Is  taken  by  nets.    It  is 
rarely  seen  in  England ;  is  shy  and  cwining  j 
if  molested  will  fly  aboat  two  hundred 
pacesi  and  then  run  so  Ast  that  a  man  can- 
not OTertake  iU    Its  flesh  h  Uke  that  of  the 
great  bustard,  rich  and  delicate,  and  i^ 
would  appear  worth  while  to  attempt  the 
domestication  of  both  these  birds. 
OTTER.    SeeLirriiA. 
OVAL,   an ,  obk>ng  curvilinear  flgurcy 
otherwise  called  ellipsis. 

However,  the  proper  oval,  or  egg-shape^ 
djifers  considerably  from  that  of  the  ellipsis^ 
bemg  an  irregular  figure,  narrower  at  one 
end  than  at  the  other  ;  whereas  the  ellipsis, 
or  mathematical  oval,  is  equally  broad  at 
each  end :  though^it  must  be  owned,  these 
two  are/conunonly  confounded  together; 
even  geometricians  calling  the  oval  a  fidse 
ellipsis. 

The  method  of  describing  an  oval  chiefly 
used  by  artificers  is  by  a  string,  the  length 
of  which  is  equal  to  the  greater  diameter  of 
the  intended  oval,  and  which  is  fastened  by 
its  extreme  ends  to  two  pins,  placed  in  its 
longest  diameter,  then  by  holding  it  always 
stretched  out  with  a  pin  or  pencil  carried 
found  the  inside,  the  oval  is  described,  wliich 
will  be  longer  or  shorter,  as  the  two  fixed 
points  are  further  apart 

OVIEDA,  in  botany,  so  named  in  honour 
of  Gonsalvo  Femandea  d'Oviedo,  a  genus 
of  the  Didynamia  Angiospermia  class  and 
order.  Natural  order  of  Personate.  Ca- 
prifi>lia,  Jnssieu.  Essential  character ;  ca« 
iyx  five-deft;  corolla  tube  subcylindric, 
anperior,  very  long;  berry  globular,  one- 
celled,  qnadripartile,  fotur-seeded.  There 
are  two  fpecies,  vis.  O.  spinosa,  and  O. 
noiilis. 

OVERSEERS  of  ihe  poor.  By  45 
Eliabetb,  c.  f,  $  1,  the  churchwardens  of 
every  partsh«  or  two  substantial  house- 
hoUerSi  to  be  nominated  yearly  in  Easter 
week,  or  within  one  month  after  Easter, 
nmler  the  hand  and  seal  of  two  justices  of 
the  peace  of  the  county,  shaO  be  overMers 
of  the  same  parish.  In  general  all  persons 
are  liable  to  serve,  with  some  exceptions  as 
to  porn  of  the  realm,  dergyroen,  par- 
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fiament  n^euyattomies,  practising  barristeii« 
the  president  and  members  of  the  college  of 
physidans,  surgeons,  and  apothecaries  free 
«oftheball|  dissenting  ipinistets,  prosecn^ 
tors  of  felons,  iiaving  a  Tybom  ticket,  and 
soldiers  actually  serving  in  the  mihtm.    In 
extensive  parislies  a  greater  number  of 
overseers  are  appointed  under  IS  and  14 
Charles  II.  c.  l«,  $  21 ;  and  by  17  Geo.  II. 
G.  38,  if  an  overseer  dies,  removes,  ot  be- ' 
eomes  insolvent,  the  justices  may  appoint 
another,  and  their  appointment  is  subject  to 
appeal  to  the  sessions.    By  43  EliiatM:th, 
c  S,  $  2,  overseers  shall,  vrithin  fourteen 
days  after  the  appointment  ofnew  ones,  de- 
liver to  them  an  account  to  be  allowed  by 
two  justices,  and  pay  over  balances  duo 
from  them,  wluch,  if  not  paid,  may  be  le- 
vied by  disttess,  and  the  party  committed 
to  prison  by  the  justices  until  tlie  lialance  is 
paid,  and  the  account  deUvered  in  ;  and  by 
17  George  II.  c.  38«  the  account  is  to  bo 
verified  by  oath.    If  be  removes,  the  over- 
seer is  to  account  in  like  manner.    If  be 
dies,  his  executors  have  forty  days  to  ae« 
count,  and  most  pay  the  bakuMce  before  any 
otlier  debts.    Their  duty  consists  iniaising 
the  poor's-nste^  taking  care  of  the  poor, 
giving  rdief  to  casual  poor,  and  removing 
persons  who  come  to  settle  in  a  tenement 
under.  10(.  a  yoar^  &c.  witlmnt  a  certifi- 
cate.  They  are  also  to  bind  out  the  children 
of  poor  persons,  and  in  that  case  the  infimt 
parish  apprentice  and  his   master  cannot 
vacate  the  indentures  without  the  oveneers. 
They  also  are  to  procure  orders  of  inaintc* 
nauce  of  bastards  to  be  made,  and  bonds  to 
be  taken  from  the  reputed  fiither  to  indem- 
nify the  parish.    It  lias  been  usual  for  over- 
seers in  tliose  cases,  uistead  of  taking  a  bond 
of  indemnity,  to  accept  of  a  siim  of  money 
and  discharge  the  father,    but   this  luu 
been  hitely  held  to  be  illegal,  because  it 
gives  the  oveneers  an  interest  to  procnio 
the  death  of  the  child.    In  cases  of  removal 
also  overseen  should  be  careful  not  to 
execute  the  order  In  a  harsh  or  improper 
manner,  for  if  a  person  die  in  consequence 
of  a  removal  at  a  time  of  sickness,  the 
overseer  may  be  guilty  of  murder,  and 
liable  to  an  indictment.    Overseen  also 
should  not  improperly  conspire  to  force 
penons  who  are  with  child  of  bastaids  to 
marry  and  relieve  the  parish,  for  this  also  is 
tndicuble.    By  17  George  IL  c.  38,  if  any 
person  shall  be  aggrieved  by  any  tbiog  done 
or  omitted  by  the  churchwardens  and  over- 
seen, or  by  any  of  his  Majesty's  justices  of 
the  peace,  lie  may,  giving  reasooable  notice 
G  V 
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b>  the  cfanrrhwardeiis  or  overseers,  appeal     to  obtain  it.    Their  horns  Ktow  to  a  vast 
to  the  next  general  or  quarter  session^     sise  and  weight    These  animals  are 


where  the  same  shall  be  heard,  or  finally     in  a  very  great  degree ;  bnt  the  males  will 
determined  ;  bnt  if  reasonable  notice  be     occasionally  engage  in  fierce  conflicts 


not  given,  dien  they  shall  adjourn  the  ap-  each  other,  and,  it  is  said,  endeavonr  to 
peal  to  the  next  quarter  sessions ;  and  the  precipitate  each  other  down  the  sleeps  of 
court  may  award  reasonable  costs  to  either  the  monntains  which  they  inhabit.  Tliey 
party,  as  they  may  do  by  8  and  9th  William^  move  over  these  mgged  eminences  whh 
in  case  of  appeals  concerning  settlements,  great  agiKty,  «nd  the  chase  of  them  is  diflfi- 
See  Poor.  By  4S  EUiabeth,  c.  2,$  2»  they  cnlt  and  latigning.  They  are  mipposad  to 
forfeit  tOs.  on  neglecting  to  meet  in  the  live  to  the  age  of  fourteen  yean, 
vestry  ooe  Sunday  in  the  month ;  and  by  O.  aries,  or  the  common  sheep.  Tliis 
13  and  14  Charles  II.  c  4f  forfeit  bl  for  annual,  in  its  state  of  complete  doraestica- 
^fiising  relief  to  a  person  dnly  removed  by  tion,  appears  equally  stnpid  at  it  is  harm- 
warrant  of  two  justices.  By  9  George  III.  less,  and  seems  nearly  to  justMy  the  obser- 
c.  37,$  7,  they  are  to  forfeit  10s.  or  «0s.  for  vations  of  Buflbn,  who  describes  it  as  one 
paying  the  poor  in  bad  money.  of  the  most  timid,  imbecile,  and  contempt 

OVERT  ad.    In  the  case  of  treason,  is  tible  of  quadrupeds.    When  sheep,  how- 

compassing  or  imagining  the  death  of  the  ever,  have  an  extensive  range  of  pasture, 

King,  this  imagnring  must  be  manifested  by  and  are  left  in  a  considerable  degree  to  de^ 

some  open  act ;  otherwise  bang  only  an  pcad  upon  themselves  for  food  and  protec- 

act  of  the  nundy  it  cannot  fall  under  any  ju«  tion,  they  exhibit  more  respectability  of 

dkial  cognizance.    Bare  words  are  held  not  character.    A  ram  has  been  seen  in  these 

to  amount  to  an  overt  act,  unless  put  into  drcnmstances  to  attack  and  beat  off  a 

writing;  in  wliich  case  they  are  then  held  hrge  and  formidable  dog,  and  even  a  bnU 

to  Im  an  overt  act,  as  arguing  a  more  deH*  has  l>een  felled  by  a  stroke  received  be* 

berate  intention.    Noevidenceis  tobead«  tween  his  eyes,  as  he  was  lowering  hb 

initted  of  any  overt  act,  that  is  not  ex-  head  to  receive  his  adversary  on  his  horns 

pressly  laid  in  the  indictment,  7  WiH.  c.  3.  '  and  toss  him  into  the  air.    When  individual 

OVIPAROUS,  a  term  applied  to  such  efforts  are  unequal  to  the  danger,  sheep  will 

animals  as  bring  forth  their  young,  ^  owiy  unite  their  exerdons,  placing  the  females 

finom  eggs  ;  as  birds,  insects,  dec  and  their  young  in  the  middle  of  an  irregn- 

OVIS,  the  Bheepf  in  natural  history,  a  lar  square,  the  rams  vrill  station  tJhemielves 

genus  of  mammalia  of  the  order  Pecora.  ao  as  to  present  an  armed  flvnt  on  eveiy 

Generic  chancter :  the  horns  hoUow,  vrrin*  side  to  the  enemy,  and  will  support  their 

kted,  turning  backwards  and  outwards  nito  ranks  in  the  crisis  of  attack;  faarrassing'tbo 

a  spiral  form ;  lower  front  teeth  eight ;  no  foe  by  the  most  formidable  and  sometimes 

canine  teeth.    There  are  nine  species  men-  fatal  blows.     Sheep  display  considerable 

tinned  by  Shaw.    The  foUowtng  are  moat  sagacity  in  the  selection  of  their  food,  and 

worthy  of  attention.  hi  the  approach  of  storms  they  perceive  the 

O.  amnion,  or  the  Siberian  sheep,  or  the  indications  with  accurate  precision,  and 

argaB.  The  argali,  or  vrild  sheep,  Is  the  pre*  retire  for  shelter  always  to  the  spot  which 

sumed  origin  of  all  the  domestic  sheep,  is  best  able  to  afford  it.    The  domestic 

It  is  found  on  the  immense  chain  of  monn-  sheep  is  scarcely  ever  found  (excepting  in 

tains  reaching  through  the  middle  of  Asia  temperate  hiUtudes)  in  a  state  approaching 

to  the  Eastern  Ocean.    In  Barbery,  Cor-  to  perfoction.    In  hot  regions  its  wool  do* 

sica,  Sardinia,  Greece,  and  Kamtschatka,  generates  into  a  species  of  hair,  and  in  r^ 

It  fa  also  to  be  mot  with,  and  in  some  of  gid  climates,  though  the  wool  fa  fine  at  the 

these  places  in  great  abundance.    Its  siae  fa  roots,  it  fa  coarse  towards  the  snrfoce.  The 

that  of  a  fallow  deer.  In  Siberia  the  afgaH  fa  flesh  of  the  animal,  when  it  passes  to  great 

fond  of  ranging  the  highest  elevations,  and  degrees,  whether  of  beat  or  cold,  appears 

fa  generally  seen  in  small  flocks.    As  win-  also  proportionally  deteriorated.    The  wool 

ter  approaches,  they  move  downwards  Into  of  sheep  in  no  country  of  the  world  attains 

the  plains,  and  instead  of  the  shoots  of  the  greater  exceUenoe  for  the  purposes  of  m- 

mountain  pfanu  which  were  before  their  nnfoctnre,   without  the  assfatance  of  any 

food,  eat  grass  and  other  vegetables.  They  mfactnre,  than  te  England.    That  of  the 

are  extremely  fond  of  salt,  and  vrill  often  Spanish  breed  fa  finer,  hot  too  short  for 

remove  the  earth  which  coven  thfa  sab-  manofocrnre  by  Itself,  and  comparatively 

•tance,  in  eonsiderable  qnnnUtias,  in  order  trifling  in  weight.    Since  England  attained 
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my  eonaidcnble  adtaBce  in  civUizaUoD  iU 
breed  of  flbeefi  hta  been  admiced  for  the 
evccUeDceofUieir  fleeces,  which  coiwtUuted 
the  gnnd  Material  of  salional  indiutiyy 
wealth,  and  reveoae.    Atpresent  the  worth 
of  the  wool  amoially  ahoni  in  this  country  i» 
coasideimbly  upwards  of  iwo  niUiooSy  and 
when  wrought  produces  an  amount  of  nearly 
seven  millions  sterling ;  facts  which  exhibit 
the  importance  of  the  cnltivation  of  that 
aiumaly  which  is  the  source  of  all  tliis  opn- 
Jence  in  a  point  of  view  particularly  strik- 
ing,   lliere  are  several  breeds  or  races  in 
this  country  which  have  their  respective 
admirersy  and  each  of  which  will  probably 
thrive   better  than  odiers  in  certain  soils 
and  sitoations.    The  sheep  of  Lincolnshire 
afibrd  the  largest  qoantity  of  woo),   but 
their  flesh  is  more  coarse  and  lean,  and  less 
pleanntly  flavoured   than  that   of  some 
others.    Hie  sheep  of  the  Uirgest  size  sire 
ibund  in  the  rich  district  between  York- 
shire and  Ducham,  one  of  which  was  fed 
Ao  highly  as  to  weigh  sixty-two  poonds  per 
quarter.    These  are  reported  to  be  equally 
prohfic  as  they  v^  large,  and  an  ewe  of 
jtfab  breed  produced,  at  the  age  of  two 
.years,  fouryonng  ones  at  a  birth,  and  at 
4Am  end  of  eleven  months  9S\^,  five  more. 
The  Donetihire  breed  is*  also  considerably 
cdebiated  for  fecundity,  these  are  likewise 
4ughly  admired  for  the  delicacy  ^^d  &»e 
ilavovr  of  their  flesh,  but  their  wool  is  til- 
.tle  in  amonnt,  thoogh  of  excellent  quality. 
Ib  the  North  there  is  a  hardy  race  of  these 
jwinais,  marked  by  their  shaggy  wool  and 
black  flices,  which  are  admirably  adapted 
.to  the  bleak  and  moontainoo*  tracts  where 
they  are  prodaeed,  and  sa^tain  the  rigoiur 
lOf  winter  in  these  cold  sitoations  without 
any  inconveBience.    1*heir  eyes  are  wild, 
their  movements  nimble  and  rapid,  and 
.their  flesh  is  peculiarly  excellent.   Towards 
the  extreme  points  of  thi  north  of  Scot- 
land, there  is  a  race  of  sheep  particularly 
small,  not  exceedipg  six  pounds  per  quar- 
ter in  vreight.    The  attention  of  noblemen 
and  gentlemen  of  the  first  distinction  has 
now  long  Jbeen  directed  to  tlie  cultivation 
of  the  sheep  with  respect  lo  every  point  of 
Its  eeonony,  its  breed,  its  food,  and  the 
liatartt  and  degree  of  .those  attentions  wiiiob 
will  best  promote  its  excellence,  both  as  an 
article  for  sabsistence  and  manufacture. 
These  efforts,  not   many  years  since,  it 
mast  be  acknowledged,  took  a  somewhat 
singular  direction,  and  it  appeared  to  be 
.  tlie  .grand  ol^t  of  agricultural  iQgeiiaity, 
.  to  raise  the  anipial  to  that  superlative  de- 


gree of  fatness  which,  in  all  bat  (he  most 
jobust  appetites,  was  calculated  to  excite 
disgust  In  one  instance  particularly,  it 
.was  considered  as  an  e^loit  of  transcea- 
.dent  merit  to  have  carried  this  process-so 
<£ir,  that  the  fat  of  the  animal,  cat,  without 
any  slope,  directly  through  tlte  ribs,  mea- 
am'ed  upwards  of  styfin  inches.  This  iudi* 
ci-otts,  as  well  as  pernicious  and  wasteful  folly, 
Jbas,  however^,  now  for  some  years,  ceased. 
.The  sheep  is  more  subject  to  disorders  than 
any  of  the  domesticated  animals;  giddi- 
ness, consumptiou^cab,  dropsy,  and  warms, 
frequently  seiang  upon  and  destroying  it. 
The  last  are  met  with  in  vast  numbers  m 
the  liver  and  gall  bladder  of  these  animals. 
These  worni^  belong  .to  the  genus  iasciola, 
are  flat,  oval,  and  pointed  at  the  extremi- 
ties. The  fly  is  another  fonnidable  enemy> 
and  is  often  (atal  ip  the  coarse  .of  twenty- 
four  hoars,  breeding  within  the  skull  of  the 
animaL  To  extricate  the  sheep  fmm  this 
daiiger,  the  French  shepherds  apply  the 
trephine  without  the  slightest  hesitation, 
asid  with  the  greatest  dispatch  and  success. 
For  tlie  common  ram  see  Mammalia,  Plate 
XVU.fig.4. 

The  Cretan  sheep  is  remarkable  for  long 
and  large  boras,  twisted  in  the  shape  of  a 
#crew. 

Hie  many-homed  sbe^  is  ibnnd  most 
commonly  in  the  north  of  Europe,  and 
most  frequently  in  Iceland.  Three,  four, 
and  even  £ive  hpros,  are  occasionally  secin 
on  these  iinunals  in  considerably  different 
forms,  sixes,  and  situations.  l>ee  Mamma- 
lia, Plate  XVII.  fig.  6. 

The  Cape  ;ihec^  is  remarkable  for  its 
emaciated  appearance,  long  neck,  and  pen- 
dulous ears,  and  lor  baviog  a  pair  of  wat- 
tles under  the  neck  like  goats. 

The  broad-tailed  slieep  occun  in  various 
.countries  of  Asia  and  Africa,  and  is  ex- 
tremely simiUr  to  the  European  breed  ia 
almost  all  respects,  bat  that  its  tail  is  of  ao 
immense  weighty  varying  from  fifteen  Co 
jfifty  pounds,  under  whicli  the  shepherds 
are  reported  to  place  a  board  with  wheels^ 
to  fiicibtate  the  animars  movements.  These 
tails  are  stated  to  constitute  the  most  mv- 
,  jrowy  and  luicurious  food. 

Tlie  TibetJan  sheep  yield  wool  of  admi- 
^ble  length  and  fineness,  and  ase  said  to 
prodiice  tlie  material  from  which  are  fiibri- 
■  .cated  the  Indian  shawls,  which  are  some- 
limes  sold  in  this  country  for  between 
thirty  and  fifty  pounds. 

For  a  species  of  sheep  called  the  dwarf 
sheep,  see  Mammalia,  Phite  XVII.  fig.  ^. 
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OUNCE,  a  little  wei|;fat,  tbe  nzteeoth  tber,  to  eowtr  one  and  the  game  tenalUe  of 

part  of  a  ponnd  avoirdiipoise,   and  the  a  place,  the  nearer  ones  mnst,  gradoan^r 

twelfth  part  of  a  pound  troy :  the  omice  one  after  another,  cominand  those  that  are 

atoirdupotse  is  divided  into  eiglit  drachms,  Airther  advanced  out  into  the  campaign,, 

and  the  ounce   troy  into  twenty  penny-  that  is,  mnsthave  higiier  ramparts,  that  so 

weights.  The  aroirdupoiseomice  is  less  than  they  may  overlook  and  ilre  npon  the  be- 

tttt  troy  pnnce^  but  die  ayoirdnpoise  ponnd  siegers  when  they  are  masteis  of  the  more 

is  greater  than  the  troy  pound.  One  hundred  outward  works, 

and  seventy-fiTe  troy  ounces  |ue  equal  to  OWL.    See  ^trix. 

one  hundred  and  ninety-two  avoirdup<^  OX.    See  Bos. 

onnces ;  but  one  hundred  and  forty-four  OXALIC  add,  in  chemistry,  is  found  na- 

ponndsavoirdnpois  are  equal  to  one  btindred  tive  in  some  acid  vegetable  juices,  and  ra- 

and  seventy-fiie  pounds  troy.    Therefore  ther  plentifiiQy  in  the  '<  oxalis  acetocella,* 

one  pooud'  avoirdupms,  is  equak  to  one  or '*woodsorrel,'' and  in  other  plants  of  tfaa 

pound,  two  ounces,  eleyen  pennyweights,  same  genus ;  it  is  natnralW  united  with  a 

■xteeu  grains  troy.    See  Wbi&bt*  quantity  of  potash,  not  sufficient  for  eom- 

OVOIX),  or  Otum,  in  architecture,,  a  plete  saturation,  forming  what  has  been 

round  monlding,  wh<»e  profile,  or  sweep,  in  long  known  under  the  name  of  **  Essential 

the  Ionic  and  Composite  capitals,  is  usually  salt  of  sorrel."    The  oxalic  acid  is  prepared 

a  quadrant  of  a  circle:  whence  it  is  also  artificially  by  boiling  a  sufficient  quantity 

cominonly  called  the  quarter  round.  of  nitric  acid  with  a  variety  of  vegetable 

OUS^TED,  in  law,  means  put  out,  or  and  animal  substances,  such  as  sugar,  mn- 

removed,  as  ouster  of  possession   aa  to  cilage,  alcohol,  animal  jelly^  &c.     Take 

Inds.  sugar  aa    an    example:    one    ounce    in 

OUTLAWRY,  is  being  put  out  of  the  powder  is  put  into  a  retort,  with  three 

law,  or  out  of  tbe  king's  protection.    It  is  ounces  of  strong  nitric  acid.    During  the 

a  punishment  infficted  for  a  contempt  in  solution,  great  quantities  of  the  nitrons  acid 

refiising  to  l>e  amenable  to  the  process  of  escapes :  heat  is  to  be  applied  till  the  ni- 

liie  higher  courts.    By  outlawry  in  civil  trous  gas  is  driven  off.    Three  ounces  more 

actions,  a  penon  is  so  put  out  of  the  pro-  of  nitric  acid  are  to  be  added,  and  the  boil- 

tection  of  th^  law,  that  he  is  not  only  inca-  ing  continued  till  tlie  fumes  cease,  and  the 

pable  of  sping  for  t|ie  redress  of  injuries,  colour  of  the  liquor  vanislies.    Pour  out  the 

but  may  be  imprisoned,  and  forfeits  all  his  fiqoor  into   a  wide  shallow  vessel,  and, 

goods  and  chattels,  and  the  profits  of  his  when  it  cools,   crystals  will   be  formed, 

hind ;   his  personal  chattels  imroedhitely  which  may  be  collected  and  dried  on  nn- 

upon  the  outlawry,  and  his  chattels  real,  siaed  paper.    Tbe  crystab  thus  obtained 

and  tlie  profits  of  his  lands  wfaen'fonnd  by  may  l>e  again  dissolved  |n  distilled  water, 

in^pisition.     Proceeding  to   buthiwry   is  and  evaporated  to  obtam  new  crystals.    In 

usually  had  In  civil  suits  where  ah  action  is  ffiis  way  oxalic  acid  may  be  obtained  from 

brought  against  two  partners,  and  one  is  the   substances   above  *  ennmerated,  and 

abroad ;  it  is  then  necessary  to  outlaw  him  many  others,  as  alcohol,  gum,  hone^,  dcf* 

t>efore  the  other  can  be  proceeded  against.  Prepared  in  this  way,  oxalic  acid  is  in  a 

OUTWORKS,  hi  fbrtificatibn,  all  those  concrete  state,  crystallised  in  four-sided 
works  made  without  side  the  ditch  of  a  prisms,  terminated  in  two-sided  summits, 
fortified  place,  to  cover  and  defend  it.  They  are  white  and  transparent,  and  have 
Outworks,  called  also  advanced  and  de-  considerable  lustre.  They  have  a  sbaiy 
tached  worths,  are  those  which  not  only  taste,  and  change  vegetable  bines  mto  ^ 
serve  to  cover  the  body  of  the  phice,  bnt  red  colour,  and  prodode  the  same  efiect  on 
also  to  keep  tiie  enemy  at  a  dbtance,'  and  all  vegetables,  excepting  indigo.  Tlie  acid 
prevent  his  taking  advantage  of  tlie  cavi-  properties  of  this  snbslance  are'so  strong, 
ties  and  elevations  usually  found  in  the  that  one  part  of  concrete  oxalic  acid  gives 
pfaKes  about  the  counterscarp,  which  might  to  9,600  ^arti  of  water  the  property  of  red- 
serve  them  either  as  lodgments,  or  as'ri-  dening  paper  stained  with  tunnole.  When 
deaux,  to  &cilitate  the  carryhig  on  their  exposed  to  heat  it  is  volatilised,  partly  in  a 
trenches,  and  planting  their  batteries  against  liquid, '^nd  also  in  a  crysialine  form.  It 
tbe  place:  shch  are  ravelines,  tenaiUcs,  cannot  be  decomposed  but  by  a  very  great 
bom-works,  velopes,  crown-works,  dec  It  heat  It  is  deliquescent  in  moist  air ;  and 
is  a  general  rule  m  all  outworks,  that  if  cold  water  dissolves  about  one-half  its 
^here  be  several  of  them,  one  bdbre  atto-  weight  of  the  add :  boilhi|  water  diasolvea 
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•  •^luaolUyeqinl  to  iu  ows  weight    This  taken,  in  our  old  law-books,,  for  fifteea 

add  ia  deeompoaed  bj  the  sulphuric  acid  acres,  or  as  much  ground  as  a  siogle  ox  can 

with  beat,  and  charcoal  is  deposited:  at  plough  in  a  year. 

the  boiling  temperature  it  is  decomposed        OXIDE,  in  chembtry.    Metallic  mb* 

hy  the  nitric  add,  and  converted  into  wa-  stances  are  not  only  of  vast  importance  in 

ler  and   carbonic   add :   its  component  the  arts  of  civilized  life,  on  account  of  tlie 

^ivts  are  properties  which  belong  to  them  in  the  me- 

^  y  tallic  state ;  but  many  of  them  are  not  less 

r*"'iSi" 1-?  valuable  in  those  changes  which  they  under- 

--  -° "    10  ^  ^y  °*'^  combinations,  and  the  new  pro- 

?      ^*° 1111^—  perties   they  acquire,  in  consequence  of 

100  theae  changes.  One  of  the  first  and  most 
■  ordinaiy  cluuiges  to  which  metallic  sub- 
It  combiner  with  alkalies,  earths,  and  stances  are  subject,  is  their  combination 
metallic  oxides,  and  the  salts  thus  formed  witli  oxygen.  This  is  called,  in  chemical 
are  denominated  oxalates.  The  great  at-  language,  oxydation.  If  a  metal,  as,  for 
traction  which  this  acid  has  for  lime  renders  instance,  a  piece  of  iron,  is  exposed  to 
it  of  great  utility  in  detecting  that  sub-  the  air,  when  it  is  moist,  it  soon  undergoes 
stance  in  every  soluble  combination.  a  remarkable  change.  It  loses  its  metallic 
OXALATES,  in  chemistry,  salts  formed  lustre,  and  the  surface  is  covered,  with  a 
of  the  oxalic  acid  and  certain  bases,  are  brownish  powder,  well  known  by  tlie  name 
distiognisluMl  i>y  the  following  properties :  of  rust  This  change  is  owing  to  the  com- 
when  exposed  to  a  red  heat,  the  acid  is  de-  bination  of  oxygen  with  the  metal,  and  the 
composed  and  driven  off,  and  the  base  only  >'i>*t  of  the  metal  in  this  state  is  known  in 
reoiains.  Lime  water  precipitates  a  wliite  chemistry  by  the  name  of  oxide.  The  pro- 
powder  from  their  solutions,  provided  no  cess  by  which  thb  compound  of  oxygen  and 
«xceis  of  acid  be  present:  tlie  earthy  oxal-  ^  metallic  substance  is  formed,  is  called 
ates  are  in  general  ueariy  insoluble  in  water,  oxydation,  and  the  product  is  denominated 
but  they  may  be  rendered  soluble  by  an  <^  oxide.  The  process  of  oxydation  is  ef« 
excess  of  the  more  powerful  adds.  See  fected  more  rapidly  when  metals  are  ex* 
Oxalic  odd.  posed  to  the  action  of  heat ;  and,  indeed, 
OXAliIS,  in  botany,  «ood3orr£l^  a  ge-  many  metals  require  a  very  high  tem- 
nus  of  the  Decandria  Pentagynia  class  and  perature  to  produce  the  combination,  while 
order.  Natural  order  of  Gruinalcs.  Ge«  it  cannot  be  accomplished  in  others  by  the 
rania,  Jnssieu.  Essential  character :  calyx  greatest  degree  of  heat  that  can  be  pro- 
IKve-parted ;  petals  five,  often  connected  at  dnced.  This  process  was  formerly  called 
the  base  j  capsule  five-celled,  five-cornered,  calcinatk)n,  or  caldniug  the  metal ;  and  the 
opening  at  the  comers^  seeds  ariUed.  product,  now  denominated  an  oxide,  wl^ 
Tliere  are  ninety-six  species,  of  which  tlie  distinguished  by  the  name  of  calx  or  calces, 
O.  acetosella,  common  wood-sorrel,  has  a  from  its  bdng  reduced  to  the  state  of  pow- 
pefennial,  branched,  knobbed,  creeping  der,  ui  the  same  way  as  limestone,  by  bum- 
root,  having  fine  fibrib  on  every  side,  ing.  Metals  differ  very  much  from  each 
partly  red  and  partly  white,  with  an  ovate,  otlier  in  the  circumstances  ip  which  this 
aCute,  rigid  scale,  like  a  tooth  at  the  knobs  j  ojcydation  takes  place,  as  in  the  tempera- 
scapes  one  or  two,  jointed  at  the  base,  the  turc  whidi  is  necessary,  tlie  ihcility  of  the 
length  of  the  leaves ;  calydne  leaflets,  ob-  combination,  the  proportions  of  oxygen 
long,  acute,  sometimes  bifid,  ciliate,  purple  which  combine^  and  the  force  of  affinity 
at  the  tip,  upright  XJnnaeus  remarks,  that  between  the  constituent  parts  of  the  oxide, 
the  le&tiets  in  wet  weather  are  erected,  but  Some  metals  are  oxydated  in  the  lowest 
hang  down  in  dry  weather.  It  has  been  temperature,  as,  for  instance,  iron  and  man- 
observed,  that  this  elegant  little  plant  has  ganese ;  while  others  require  the  greatest 
the  leaves  of  !refi>0,  the  taste  of  lorrel,  and  degree  of  heat  tliat  can  be  applied.  Soch 
the  flower  of  geraninm;  from  which  last  ^e  silver,  gold,  and  platina. 
genus  this-  is  distinct,  in  the  number  of  The  facility  vrith  which  oxydation  takes 
styles,  the  form  of  the  capsule  apd  manner  place  in  some  metals  is  so  great,  such  as  in 
of  its  opemng,  its  straight  corcle,  or  heart,  iron,  tin,  lead,  copper,  and  manganese,  that 
without  any  perisperm  or  albumen :  it  is  tliey  must  be  completely  defended  from 
common  all  over  Europe.  #  the  action  of  oxygen;  but  in  gold  and  pla- 
PXGANG,  or  Oxgatb,  is  generally  tina,  no  perceptible  change  is  observed 
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for  wfiatever  length  of  time  they  are  ex-  greatest  nnniber  of  oxides  reqnire  (he  add)* 
'posed  to  tlte  atmosphere.  Tliis  oxydation^  tion  of  snbstaoces  vhose  affinity  for  oxyi*f  n 
and  the  quantity  of  oxygen  ah«orhed,  is  isgreater  than  that  of  the  meta].  Bfetallic 
proportional  to  the  temperatvre.  There  oxides  are  extremely  different  in  different 
are»  however,  many  metals  which  combine  metiris,  and  even  in  the  same  metal,  accord- 
inrith  a  determinate  proportion  of  oxygen  at  ing  to  the  proportion  of  oxygen.  Tliey 
certain  temperatares,  and  from  this  may  be  are,  however,  possessed  of  some  eommon 
estimated  the  quantity  of  oxydation  from  properties.  They  are  all  in  the  Ibrm  of 
the  degree  of  heat  which  has  been  applied,  powder  or  earthy  substance,  or  so  brittle 
The  rapidity  of  the  oxydation  is  almost  at-  as  to  be  easily  reduced  to  this  state.  They 
ways  increased  by  the  elevation  of  tempo-  exhibit  every  shade  of  colour  from  pvro 
Tatore.  In  this  way  actual  combustion  or  white  to  brown  and  deep  red,  and  they  are 
inflammation  is  produced.  Thus  filings  of  jieavier  than  the  metals  from  which  they 
'metals  thrown  upon  a  body  in  the  state  of  bave  been  obtained.  Some  oxides  are  re- 
'ignition,  give  out  brilliant  sparks ;  and  ^ved,  as  it  is  called,  or  are  reduced  to  the 
steel,  struck  upon  a  flint,  bums  with  a  vivid  metallic  state,  merely  by  being  in  contact 
flame  in  the  air,  in  consequence  of  the  with  light  or  odoric.  Some  require  the  ad- 
great  beat  which  is  communicated  to  it  by  dition  of  a  combnstible  substance  and  a 
percussion.  Metallic  substances  combine  high  temperature ;  while  othen  have  so 
•with  very  different  proportions  of  oxygen  ;  strong  an  affinity  for  oxygen,  that  they  can- 
and  this  quantity  varies  accordbig  to  tlie  not  be  deprived  of  it  by  Uie  strongest  heat, 
manner  iu  which  the  process  has  been  con-  but  become  fusible  in  the  fire,  and  afford  k 
ducted,  oi'  the  temperature  to  which  the  glassy  matter  more  or  less  coloared,  and 
metal  has  been  exposed.  even  serve  as  a  flux  to  tlie  earths.  Some 
In  these  different  states  and  conditions  oxides  are  volatile,  but  the  greatest  number 
,of  oxydation' different  phenomena  are  ex-  ■'^  fixed.  Some  have  an  acrid  and  caustic 
hiblted.'  Sometimes  the  metal  becomes  taste,  are  more  or  less  sotuWe  in  water,  and 
red-liot,  and  b  inflamed  ;  sometimes  the  «v«n  possess  ati  add  quality ;  others  are  in- 
bxydation  takes  place  without  fusion,  or  soluble  and  haipid. 
does  not  combine  with  oxygen  till  after  it  OXOPHYLLUfif,  in  botany,  a  genus 
^lias  been  melted ;  sometimes  it  is  covered  of  the  Monadelphia  Pentandria  class  and 
with  a  brittlcr  cmst,  or  with  a  substance  in  order.  Natural  order  of  Tribilatae.  Me- 
'the  form  of  powder.  At  other  times  a  pel-  liae,  Jussieu.  Essential  character:  one- 
licle,  exbibibitliig  different  colours,  furms  styled;  calyx  five-toothed;  petals  five,  long; 
on  the  surface;  but,  in  all  cases,  the  metal  filaments  sheathin;;  the  style,  five-toothed 
is  tarnished,  loses  its  brilliancy  and  its  co-  at  top ;  teeth  antheriferous ;  stigma  one ; 
lour,  and  assumes  another,  which  annoances  capsule  five-celled.  There  is  but  one  spe- 
the  change  that  has  taken  place.  'Another  cies,  rti^  O.  fcetidum ;  this  is  a  shrub  about 
'  diflTerence  which  takes  place  among  metals,  t^n  feet  in  height,  and  nearly  six  inches  in 
is  the  different  degrees  of  force  with  which  diameter;  the  bark  is  green  and  smooth, 
the  oxygen  adheres  to  the  metal.  *  The  the  wood  white,  tender,  and  fragile ;  tlie 
l^nowledge  of  this,  and  the  different  degrees  branches  twiggy,  garnished  with'  alternate 
of  afliinity  between  oxygen  and  metallic  leaves,  each  leaf  digitated,  having  th(;oe 
-substances  is  of  great  importance  in  many  large  lobes  growing  on  a  foot-stalk  of  five 
operations  and  chemical  results.  During  or  six  inches  iu  length ;  each  lot>e  is  divided 
the  fixation  of  oxygen  in  metallic  sub-  by  a  longitudinal  nerve,  which  is  promment 
Mances,  it  Is  absorbed  by  some  in  its  solid  beneath  ;  the  flowers  spring  firom  the  bo- 
state,  and  gives  out  a  great  deal  of  caloric,  soma  of  the  leaves,  at  the  extremity  of  the 
In  otliers  it  is  combined,  without  giving  out  twigs  and  branches ;  their  common  foot- 
the  same  quantity.  This  proportion  of  ca-  stalk  is  about  a  foot  in  height,  dividing  at 
lorlc  given  out  corresponds  to  the  facility  its  summit  into  several  smaller  ones,  on 
with  which  oxides  part  with  their  oxygen,  each  of  which  are  placed  alternate  se.vMle 
or  are  reduced  to  the  metallic  state.  Those  flowers ;  the  corolla  is  white,  each  petal 
wliich  have  combined  with  oxygen,  with  being  an  inch  long,  and,  as  it  were,  glued 
the  greater  proportion  of  caloric,  are  most  to  each  bther  longitudinally  by  their  bor- 
easily  reduced  ;  but  those,  on  Uie  contrary,  ders,  so  as  to  form  a  kind  of  tubular  figure, 
in  which  the  oxygen  has  been  deprived  of  the  upper  part  spreading^  these  petals  co- 
its  caloric,  are  reduced  to  the  metallic  ver  a  white  membranaceous  tube,  which  on 
nuif  by  a  great  addition  of  caloric,  and  the  its  npper  part  divides  into  five  short  fila- 
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mmt$f  mppoitiif  %t  tlMir  poiatf  ibt  u- 

tlMB.    lim  ikrab  it  a  mtiv«  df  tlie  fomU 

•f  Gdaaa,  flonertag  in  Fefaratiy. 

OXYOATION,        ?  sonetimet  spell 

OXYG£NATION,  t  Oxidatioii,  &c. 

8m  Ouds.    See  aIm  Mumor's  *<  Clieiiu*- 

ti7t*  ▼«!•  ii.  for  tbe  proper  me  of  tlie  seve* 

nltanm. 

OXYOIZEMENT,  ?  terms    used    by 

OXYGENIZE,        S  seine  waOum  for 

OxvnATfONy    OXYOBNATlONy   &C.    wlucb 


OXYGEN,  10  cfaemistiy,  is  one  of  the 
nostimpertMit  egents  in  nature ;  Uiere  is 
peeroely  a  single  process,  either  oatiual  or 
artificial  in  which  oxyi;en  has  not  a  share^ 
l^t  it  is  kaovm  ooAj  in  combination  with 
4^her  bodies.  **  Oxygen,''  says  Mr«  Mur- 
my,  **  denotes  the  solid  base  orgiavitatiog 
JBatter,  and  oxygen  gss  is  the  i«me  given 
lo  at,  wiwn  it  exists  in  the  aerial  Ibrm." 
Tbera  are  two  vast  soorces  whence  oxygen 
is  derifed^  cis.  water  and  air ;  in  the  farmer 
it  is  condensed  into  the  li^id  fbrai,  and 
eoMbiaed  with  abont  one-third  of  its  weight 
of  hydrogen }  in  the  latter  it  is  aaited  with 
MM  uote,  Hsd  Ibms  about  one-fifth  of  the  at- 
asosplMre.  Besides  theie,  there  are  a  malti- 
tade  of  other  sonroes,  snch  as  many  parts 
of  the  orgaaieed  world,  vegetable  or  animal^ 
snineial  acids  and  metidlic  oxides.  Oxygen 
tes  a  gienler  tendency  to  comhimtioB, 
.than  any  other  chemical  agoat.  It  is  ne- 
ffsseiy  to  support  combnstion,  and  dnrii^ 
tbe  proecss  it  eonhines  with  the  coni> 
bostible  body.  Ilie  products  mk  compounds 
of  oxygen,  and  are  both  numerous  and  im- 
portant agents  in  chenustiy.  The  adds  are 
of  this  kind,  and  their  activity  is  prindpally 
dependent  on  their  oxygen,  which  they  yield 
readily  to  other  bodies,  and  which  by  the 
dense  stste  in  which  it  exists,  is  often  capa- 
ble of  exertuig  poweifid  aflinities.  AU  the 
metals,  likewise,  ire  capable  of  combining 
with  tids  principle,  fi^m  which  a  number  of 
compounds  are  formed.    See  Gas,  oxs^sn. 

OXYGENATED  mariolic  ncii^  in  che- 
jnistiy,  is  prepared  in  tbe  following  man- 
ner ;  take  equal  parts  of  the  oxide  of  man- 
g^mese,  and  the  red  oxide  of  mercury  or 
lead  i  pot  tuem  into  a  glass  retort,  and  add 
four  parts  of  concentrated  muriatic  acid. 
This,  on  distillation,  affords  a  quantity  of 
yellow  aeriform  fluid,  which  is  oxygenated 
muriatic  gas ;  this  being  agitated  with 
water  combines  vrith  it  and  forms  oxyge- 
nated muriatic  acid.  The  gas  b  yellow 
and  traatparent,  and  possesses  a  most  suf- 
Ibcatittg  smell.    It  instantly  extinguishes 
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flame,  and  animal  life  -,  but  has  been  long 
'used  for  bleaching. 

OXYGON £,  in  geometry,  is  an  acute 
angled  figure,  or  mc^  each  of  the  angles  of 
which  is  leas  than  90°.  The  term  is  chiefiy 
applied  to  triangles^  where  the  angles  are 
Vacate. 

OYER  tfa  deedf  in  law,  is  when  a  man 
brmgs  an  action  upon  a  deed,  bond,  ^c.  and 
the  deicudant  appears  and  prays  tliat  he 
may  hear  the  bond,  &c.  wherewith  he  is 
charged ;  and  the  same  shall  be  allowed 
him.  And  he  is  not  bound  to  plead  till  he 
has  it,  paying  for  the  copy  of  the  instr»> 
ment.  It  is  then  set  forth  upon  the  plead- 
ings. 

Oyxa  and  Tbrmikbr,  in  law,  is  a  court 
by  virtue  of  the  Riqg's  commission,  to  hear 
and  determine  all  treasons,  felonies,  and 
misdemeanors.  This  commission  is  usually 
directed  to  two  of  the  judges  of  the  circuit, 
and  several  gentlemen  of  the  county;  bu^ 
the  judges  only  are  of  the  quorum,  so  that 
the  rest  cannot  act  without  them. 

OysR^ftke  rMsrds,  in  law,  is  a  petition 
made  in  court,  that  tlie  judges  fi)r  more  t^ 
tisiactory  proof,  will  be  pleased  to  hear  or 
look  upon  any  record. 

O  YES,  corrupted  from  tlie  French  pyo, 
heat  ye,  is  an  expression  used  by  the  crier 
of  a  court,  in  order  to  enjoin  silence,  when 
any  proclaimation  is  made. 

OYSTER.    SeeOiTRKA. 

OZANAM  (Jambs),  in  biography,  m 
eminent  flench  mitlii^matirian,  was'  de> 
soended  firom  a  fiunily  of  Jewish  extraction» 
but  which  had  long  been  converts  to  the 
RomMi  ftith;  and  some  of  whom  had  con- 
siderable places  in  the  parliament  of  Pro- 
rence.  He  was  bom  at  BoUgneaox,  in 
Bressia,  in  the  year  1640;  and  being  a 
younger  son,  though  his  &ther  had  a  good 
estate,  it  was  thought  proper  to  breed  him 
to  the  church,  that  he  might  enjoy  some 
small  benefices  which  belonged  to  the  family, 
to  serve  as  a  provision  for  him.  Accord- 
ingly be  studied  divinity  four  yeaiv;  but 
then,H)n  the  death  of  his  father,  he  devoted 
himself  entirely  to  the  n^athematics,  to 
which  he  had  always  been  strongly  attached. 
Some  mathematif^  books  which  fell  into 
his  hands  first  excited  his  curiosity ;  and  by 
his  extiaordinary  genuis,  without  the  aidTof 
a  master,  he  made  so  great  a  progreu,  that 
at  the  age  of  fifteen  he  wrote  a  treatise  of 
that  kind. 

For  a  mamtenaace,  he  first  went  to 
Lyons  to  teach  the  mathematics,  which  an- 
swered very  well  there;  and  after  some 


time  his  geDerons  4i8po|itioii  procured  faim 
itiU  better  success  elsewhere.    Among  his 
scholars  were  two  foreigners,  who  expres- 
Bi6g  their  uneasiness  to  hin  at  being  disap- 
pointed of  some  bills  of  t;cchange  for  a 
jonmey  to  Paris,  he  asked  them  how  much 
would  do,  and  being  told  fifty  pistoles,  he 
lent  them  the  money  immediately,  even 
witiiout  their  note  for  it.    Upon  their  arri- 
val at  Paris,  mentioning  this  generous  ac^ 
tion  to  M.  Dagnessean,  father  of  the  Chan- 
cellor, this  magistrate  was  touched  with  it, 
and  epgagad  them  to  invite   Ozanam  to 
Paris,  witii  a  promise  of  his  favour.    The 
opportunity  was  eageriy  embraced;  and 
the  business  of  teaching  the  mathematics 
here  soon  brougiit  htm  in  a  conriderable 
income;  but  he  wanted  prudence  for  some 
time  Co  make  the  best  use  of  it.    He  was 
young,  handsome,  and  sprightly;  and  much 
addicted  both   to  gaming  and  gallantry, 
which  continually  dramed  his  purse.  Among 
others,  he  had  a  love  intrigue  witfi  a  wo- 
man who  lodged  in  the  same  house  with 
himself,  and  gave  herself  out  for  a  person  of 
condition.  However,  this  expense,  in  time, 
led  him  to  think  of  matrimony,  and  he 
soon  after  married  a  young  woman  with- 
out fortune.    She  made  amends  for  thi^ 
defect,  by  her  modesty,  virtue,  and  sweet 
temper;  so  that  though  the  state  of  his 
purse  vras  not  amended,  yet  be  bad  more 
home-felt  enjoyment  than  before,  being  in- 
N  ^ed  completely  happy  in  her  as  long  as  she 
lived.    He  had  twelve  children  by  her,  who 
mostly  all  died  young ;  and  he  was  lastly 
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rendered  quite  unhappy  by  tha  death  of  hb 
wife  also,  which  happened  in  170t.  Nei* 
tlier  did  thk  misfortnse  come  singly;  for 
the  war  breaking  out  about  the  same  time, 
on  account  of  the  Spanish  succession,  it 
swept  away  all  his  seholaiv,  who  being 
foreigners,  vrere  obliged  to  leave  Paris. 
Thus  he  sunk  into  a  very  mehincholy  state  i 
under  which,  however,  he  received  some 
relief  and  amusement  from  the  honour  of 
being  admitted  this  same  year  to  tUve  of 
the  Royal  Academy  of  Sciences. 

He  seems  to  have  had  a  presentiment  of 
his  death  from  some  lurking  disorder  within, 
of  vrhich  no  outward  symptom  appeared* 
In  that  persuasion  he  refused  to  engage 
with  some  foreign  noblemen,  vfho  offiwed 
to  become  his  scholars,  aQedging  that  he 
should  not  live  long  enough  to  carry  them 
through  tiieir  intended  course.  Accord- 
ingly he  was  seiced  soon  after  with  an  apo- 
Slexy,  which  tenmnated  his  existence  in 
as  than  two  hours,  on  the  third  of  April, 
t717,  at  rr  years  of  age. 

Ocanam  was  of  a  mild  and  calm  dispo* 
aition,  a  cheerful  anci  pleasant  temper,  en- 
deared by  a  generoeity  almost  nnpsralleled. 
His  manners  were  hrreproachable  after  mar^ 
riage;  and  he  vtm  sincerely  pious  and 
zeatously  devout,  though  stndimisly  avoiil- 
ing  to  meddle  in  tfaeologioal  qnettions.  He 
used  to  9ay,  that  it  was  the  buainen  of  the 
Sorbomie  to  discuss,  of  the  Pope  to  deekle, 
and  of  a  mathematician  to  go  straight  tn 
heaven  in  a  perpendicohv  line.  He  wrotft 
a  great  number  of  useful  hooka* 


■  v^ 
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T>  Or  Pi  the  fifteenth  letter;  and  eleventh 
^  '  consonant  of  the  alphabet ;  the  sound 
of  which  is  fbrmed  by  expressing  the  breath 
somewhat  more  suddenly  than  in  forming 
the  sound  of  6 :  in  other  respects,  these  two 
sounds  are  very  much  alike,  and  are  often 
confounded  one  with  another.  When  p 
stands  before  t  or  «,  iti  sound  is  lost,  as  hi  t)ie 
words  pashas,  Pfolmaic,  pliaan,  dec  when 
pbced  before  A,  they  both  together  have 
the  sound  of/,  as  in  piUiswipAy,  physic^  &c. 

In  the  Italian  mosicy  P.  suu^  for 


or  softly ;  P  P*  fbr  piu  pUmo,  i.  e,  more 
softly ;  and  P  P  P.  for  pianissimo,  or  ver^ 
softly. 

Among  astronomers,  P.  M.  is  nsed  to 
denote  post  meridian,  or  afternoon ;  and 
sometimes  fbr  post  mane,  i,  e.  after  mid* 
night. 

As  a  numeral,  P.  signifies  the  same  as 
O.  vix.  400 ;  and  with  a  dash  over  it,  thos 

P,  400,000. 

Among  physicians,  P.  denotes  pogili  or 
the  eighth  y§xt  of  an   handful ;  P.  ^/ 
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fartti  squileiy  or  equal  pvti  of  the  iogm*  tive  of  Siberia ;  it  is  well  knpwn  among  the 

diciilB ;  P.  P.  ligBilMe  polfia  patmmy  i  «.-  DauriaiM  and  MoogoU  oil  aocoont  of  the 

the  Jeraits^powdinr;  and  ppt.  prasparataii  root,  wtach  they  boil  in  their  broth ;  the 

prepared.  seeds  they  grind  to  pot  into  their  tea. 

PACE,  a  neasnre  taken  from  the  space  PAGANISM,  the  religion  of  the  Heathen 

between  the  two  ftet  of  a  man,  in  walking ;  nations,  in  which  the  Deity  is  represented 

asaaUy  reckoned  two  feet  and  an  hal^  and  under  various  fonns»  and  bj  all  kinds  of 

in  some  men  a  yard  or  three  feet.    See  images,  or  idols  ;  it  is  therefore  called  ido* 

MkAsoaB.  lAtry,  or  image  worship.    The  theology  of 

The  geometrical  pace  is  A^^  feet ;  and  the  Pagans  was  of  three  sorts,  m,  labu* 

60,000  snoh  paces  make  one  degree  of  the  Ions,  natoral,  and  political  or  civil.    The 

eqtmter.            »  iirst  treats  of  the  genealogy,  worshipt  and 

PACKERS,  penons  iriiose  employment  attributes  of  their  deities ;  who  were,  for  tibe 

•lis  topadL  np  all  goods  intended  for  ok-  most  part,  the  offspring  of  the  unagination 

portatiott;  which  tbey  do  for  the  great  ofpoeti,  painters,  and  statuaries.    To  their 

trading  conqianiea  and  merehants  of  Lon-  gods  were  given  different  names  and  oppo» 

don,  and  are  answerable  if  the  goods  re-  site  attributes,  ascribing  to  them  every  spe- 

•eive  any  damage  through  bad  package.  cies  of  vise,  as  well  as  to  some  of  them  every 

PACO,  a  qiecies  of  the  CamefaSy  found  virtae.    There  is,  however,  in  the  delightfol 

In  Penu  fictions  of  Homer  and  Hesiod,  much  that  is 

PJEDERIA,  in  botany,  a  genos  of  the  entertaining,  curious,  and  even  useful.  Tbe 

Pentandria  Monogynia  chus  and  ordei^  flowers  of  the  garden  and  the  field,  whose 

Natural  older  of  Contorts.     Rnbiacess,  beauties  we  so  much  admire,'  were  once 

Jossiett.     Essential  chameter :  contorted ;  thought  to  be  produced  by  the  tears  of  Au- 

beny  void, brittle,  two^seeded;  i%le  bifid,  rora,  the  godden  of  the- morning,  whose 

There  are  two  species,  fix.  P.  fotida,  and  roee-coloured  fingers  open  tlie  gates  of  the 

P.  fragrans,  the  former  is  a  native  of  tiie  east,  pour  the  dew  upon  the  earth,  and 

East  Indies,  and  the  hitler  of  tbe  island  of  make  the  flowers  grew.    When  tiie  leavee 

Maurilins.  were  agitated,  or  the  long  grass  of  the 

Pi^EROTA,  in  botany,  a  genus  of  the  mMdows   performed  its    gnicefol  undu* 

Diandria  Monogynia  class  and  order.    Nn-  iations,  all  was  put  in  motion  by  the  breath 

tnral  order  of  Penonatsp.    ScrophnlariK,  of  Zephynis,  the  god  of  the  west-wind. 

Jttssien.    Essential  character :  corollafoaw  The  murmurs   of  the  waters  were  the 

cleft ;    calyx   five-parted ;    capsule   two*  sighs  of  the  Naiades:  little  deities  who  pre- 

ceJIedf    There  are  three  species.  sided  over  rivers,  springji,  wells,  and  fonii* 

PiEONI  A,  in  botany,  jMoay,  a  genns  of  tains.    A  god  unpels  the  wind ;  a  god  pours 

the  Polyandria  Digynia  chus  and  order,  out  the  riven ;   S^^P^  *>^  ^  8^  of 

Natural  order  of  Multisili^e.  Raanncnfah  Bacchus ;  Ceres  prendes  over  the  hwvest  i 

ces»»  Jussieu.    Essential  character:  calyx  orchards  are  the  care  of  Pomona.    Does  a 

five^vcd ;  petals  five ;  styles  none ;  cap.  shepherd  sound  his  reed  on  the  summit  of  a 

Mde  BMiqMieeded,    IVre  are  five  species,  mouotaui,  it  is  Pan,  who,  vrith  his  pastoral 

ofwfaichP.albifion,white-flowefedpeQiiy,  pipe,  returns  the  amorous  hiy.    When  the 

has  the  root  composed  of  a  fow  cylindrical  sportsman's  horn  rouses  the  attentive  ear,  it 

or  fosiform  tnbers,  nnited  at  top  ;  stem,  is  Diana,  armed  with  her  bow  and  quiver, 

from  a  radical  leafless  sheath,  two  foot  in  and  more  nimble  than  the  stag  that  she  pur- 

height,  slender,  roond ;  leaves  altetnate  on  snes,  who  takes  the  diversion  of  the  chace. 

long   petioles;   leeflets  thrse^Mrted;  the  The  sun  is  a  god,  ridmg  on  a  car  of  fire,  dif- 

whole  plant  is  very  smooth  and  shming;  the  fiising  his  light  throo^  the  worid;   the 

caiyz  is  raised  above  the  floral  leaf  on  a  stars  are  so  many  divinities ;  ¥rho  measure 

abort  thick  peduncle;  petals  eight,  ^ery  with  their  beams  the  regohur  progress  of 

large,  milk  white,  oval,  ooncave,  stamens  fire ;  the  moon  presides  over  the  silence  of 

about  one  hundred  and  fifty,  with  the  fila-  thenight,  and  consoles  theworldfor  theab- 

Bsents  as  well  as  anthers  yellow ;  within  the  sence  of  her  brother.    Neptune  reigns  in 

stMMns  is  a  fimgote,  subcontumous,  lobed  the  sea,  surrounded  by  the  Neriiides,  who 

crown,,  mote  slender  than  in  its  congenera ;  dance  to  the  joyous  shells  of  the  Tritons.  In 

the  germs  are  smooth,  corneal,  purple  at  tlie  highest  heaven  is  seated  Jupiter,  the 

tbe  tip ;  stigma  compressed  into  a  comb  or  mmter  and  father  of  men  and  gods.  Under 

cfcstvsabevbicnfau*,  hooked;  seeds  when  ripe  his  feet  roU  the  thunders,  forged  by  the 

#f  a  ydlewish teataceons colour.    Itisaim-  .Cydops  in  the  caverns  of  Etna;  his  smile 
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tejoiees  nitvrp,  and  his  nod  abakes  tht  of  abont  490  miUiojis  of  Mok ;  or  abod* 

fcmdation  of  Olympas.    Sorroniidtiig  tbe  floa-batf  of  the  inbabilaMli  of  tiie  wtiote 

tbrono  of  tlieir  Soveiei|^,  the  other  dmoi-  earth,  iRbare  the  pMpek  it  not  preached, 

ties  quaff  nectar  frooii  a  cop,  presented  either  in  its  parity,  or  as  corrupted  by  the 

ttem  t>y  the  yomigaiid  beanttihl  Hebe.    In  doetrioes  of  Mabooet    Tbe  Mimonaries 

the  middle  of  tbe  gteat  circle  shinco,  with  ^aiployed  forthe  oonvevsioiiof  the  beathea, 

distinguished  lustre,  At  uarivaUed  beauty  though  wiy  aealoos  and  veiy  BoiBeroMy 

of  Vemis,  atone  adorned  with  a  qdendid  bate  hitherto  made  oompamtivaly  little 

girdle,  in  which  the  graees  and  sports  for  progress.    The  Foreign  and  British  BiMe 

ever  play  ;  aad  in  her  hand  is  a  smiling  Society  may  possibly  have  some  benelldal 

boy,  wfaoko  power  is  n«TeraaUy  «cknow*  effects  m  enHghtening  the  darknns  of  the 

lodged  by  heaven  and  earth.  Music,  poetry,  pagan  world ;  but,  we  are  persuaded,  nothiiig 

dancing,  and  the  liberal  arts,  are  all  in-  bat  conqnast  and  civiliatioD,  short  of  mi- 

ipired  hy  one  or  other  of  the  nine  muses  ;  ncle  itself,  wili  ever  prove  «tfectaal  m  tbe 

while  the  votaries  of  martial  glory  derive  extiipation  of  heathenism,  and  tbe  fin^ 

tbeur  oonrage  and  snocem  from  Mars,  the  establishment  of  Christianity, 

gad  of  battles.    Such  is  a  general  outline  of  PAGE,  a  youth  of  state  retained  in  the 

the  pleasing  and  hiofiensive  part  of  theia-  AmBy  of  a  prince  or  great  personage,  as 

bi^ns  theology  of  tbe  Pagan  wortd.    On  an  hononnble  servant,  to  attend  in  vints  of 

the  other  band,  as  we  have  already  lots-  ceremony,   do  messages,  bear  up  trains, 

mated,  many  of  the  gods  of  the  ancients  svbea,  doc  and  at  the  same  time  to  have  a 

possessed  attributes  at  once  disgmcefid  to,  i^nteel  education,  and  ieam  his  exercises, 

and  unworthy  of  deity,  and  hurtful  tn  the  Hie  pages  in  the  Knig^  housbold  are  vari- 

interests  of  Bserality  and  bOman  happiness,  nas,  and  have  various  offices  assigned  them, 

JapKer  himself  set  an  emunple  of  hut ;  and  as  pages  of  honour,  pages  of  the  presence 

Bacehns  was  wor^pped  with  cmel  and  chamber,  pages  of  the  back  stairs,  die 

lOhscene  icvellingB.  PAG£ANT,  a  triumphal  car,  oharioe. 

Many,  hoiwever,  of  the  heathen  writers  arrb,  or  other  like  pompous  decoration,  va- 

eondemned  this   part  of  their  theology ;  riously  adorned  with  colours,  flagf,  &c. 

amongst  which  are  8anchonhitho,  the  PIms>  carried  about  m  public  shews,  processions, 

iucmn ;  and  among  the  Greehs,  Orpbens,  lee. 

Hesiody  and  pierecyde.  PAGOD,  or  Pagoda,  a  name  whmby 

The  natural  theology  of  the  Pagans  was  tbe  East  ladmns  call  the  temple  in  vduch 

studied  aad  tanght  by  the  philosophers,  who  tliey  wovihip  their  gods.  Before  they  build 

rgected  the  multiplicity  of  godr  introduced  a  paged,  they  consecrate  the  ground  m  fid- 

by  the  poets,  and  brought  tiieir  theology  to  lows :  after  having  inclosed  it  with  boards 

a  more  rational  form.    Some  of  them  seem  or  palisadoes,  when  the  grass  is  grown  on 

to  liave  possessed  considerable  knowledge  -the  gvonnd  they  turn  ,an  ash  coloved  cow 

respecting  the  unity  of  tbe  Supreme  Deity :  into  it,  who  stays  there  a  whole  day  and 

yet  even  Socrates,  the  best  man  and  wisest  night ;  and  as  cow-dung  is  thought  by  the 

of  the  pfaflosophers  of  the  Pkgan  world,  so  fitf  Indians  to  be  of  a  very  sacred  nature,  they 

yielded  to  the  prejudices  and  practices  of  search  lor  tfiis  sacred  deposit,  and  having 

the  age  hi  which  he  lived,  as  to  order  hb  found  it,  they  dig  there  a  deep  pit,  into 

frtends,  just  before  bis  death,  to  sacrifice  a  which  they  put  a  marbl»pillar,  rising  con- 

cock  to  Esodapins,  the  god  of  physic.  siderably  above  the  smAce  of  the  earth. 

Tbe  political  of  dril  tibeology  of  the  On  this  piUar  they  pfaioe  the  image  of  the 
Pagans'was  mstitnted  by  legiihitors,  states-  god  to  whom  tbe  paged  is  to  be  conso- 
inen,  an^  politidanB.  This  chiefly  respected  ciatad.  Aflerthis  the  pagod  is  built  round 
their  temples,  altars,  sacriflees,  and  rites  of  tbe  pit,  in  which  the  pillar  is  fixed.  The  pa- 
worship,  and  WW  properly  thdr  idolatory  ;  god  usiially  consists  of  three  parts,  the  firat 
the  care  of  which  belonged  to  tbe  priests,  is  a  vaulted  roof  supported  on  stone  or 
who  were  servants  of  the  ttate.  These  marble  columns.  It  is  adorned  with  images, 
ceremonies,  die.  were  enjomed  the  com-  and,  being  open,  all  persons  wilbovtdistine- 
monalty  to  keep  them  hi  snljection  to  tbe  tion  are  allowed  to  enter  it:  thn  second 
wH  power.  8ach  ww  the  religion  of  the  part  b  filled  with  grotesi|ue  and  moortrans 
greater  part  of  the  world  before  the  pro-  figures,  and  no  body  is  allowed  to  enterlt 
nmlgationofChfistHmity;  and  such  stni,m  but  the  bmmms  themselves :  tbatfalrdiBn 
tome  ibrm  or  other,  k  the  relighm  of  those  Und  of  chancel,  in  which  the  statue  oftba 
parts  of  the  worM,  containmgnpo|MbithNi  deity  a  placed :  it  is  that  op  with  a  very 


PAI 

stroDf  gate.  Tbii  woni  it  toinetimea  used 
for  tbe  idol^  as  well  a»  for  the  tenple. 

Pacoo,  or  PAGOSAy  M  atoo  the  name  of  a 
goM  and  silter  ooin,  cavrest  in  several  |Mrt8 
of  the  BiH  indies. 

PAINy  is  defined  to  be  an  tiueasj  sensa* 
tion  arising  from  a  sodden  and  violent  solo* 
lion  of  the  oontinnity,  or  some  other  acci- 
dcBt  in  the  nerves,  membiaiies,  vessebi 
muscles,  &c.  of  the  body  ;  or,  according  to 
some,  it  consists  m  a  motion  of  the  orguis 
of  sense ;  and,  according  to  otliersi  it  to 
an  emotion  of  the  seal  occasioned  by  these 


PAINTING.  Tbe  art  of  painting  may 
not  improperly  be  defined,  a  mode  of  con- 
vey ing  ideas  to  the  mind  by  means  of  a  re- 
presentation of  the  visible  parts  of  natore. 
It  is  a  laagnage  by  vrhich,  though  all  things 
cannot,  many  at  least  nony  be  expressed,  in 
a  stronger  and  clearer  manner  than  can  be 
effected  by  any  other  ;  nay,  it  is,  to  its  e»- 
teat,  a  nniversal  kngnage ;  though  it  is 
only  in  proportion  as  wo  are  accustomed  to 
read  it  that  we  can  hope  to  acquire  ideas 
throagb  its  means. 

The  particnhir  education  of  oar  senses  or 
organs  to  undoubtedly  the  only  mode  by 
wliich  tliose  senses  can  bo  rendered  ser* 
viceable  to  us  m  their  full  extent ;  for  el- 
thougby  in  their  natnnd  aad  uncultivated 
state,  they  are  enabled  to  present  as  vrith 
toleiably  clear  and  dtotinct  ideas  of  things  of 
a siaiple hind, or  which  difierconsiderably 
from  each  other;  it  to  fiv  othervrise  when 
we  expect  from  them  jnst  ideas  of  things 
complicated,  or  of  such  as  differ  from  each 
other  by  smaO,  nay  afanost  impereeptible 
gmdations.  llie  untntored  eye  readily 
dtftinguishes  black  from  vrhite,  red  firooa 
blQe,and  pmple  from  green ;  but  to  unable 
to  detect  the  delicate  transitions  frsm  one 
shade  to  another  of  the  same  colour,  and  still 
lem  the  nkser'  variatioaa  of  combined  and 
complex  eolourk 

The  quickest  of  aU  operations  to'peiteps 
that  of  sight,  and  in  one  moment  we  are 
enabled  to  see  many  objects ;  hot  we  can* 

dtotmgntob  aad  understsiid  dearly  more 
than  one  at  a  time.  Upon  the  first  sight  of 
a  pageof  a  written  or  a  printed  book,  though 
we  observe  it  to  be  full  of  words,  we  do  not 
discover  the  sense  contained.  No !  to  nn« 
derstand,  we  are  obliged  to  read  it ;  aad  in 
case  the  subject  be  abstruse,  and  our  com* 
prehensions  dull,  it  may  be  necessary  to  pe- 
ruse it  two  or  three  tiows  before  the  whole 
aense  be  aleariy  noderstood  by  na ;  some 
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there  may  be  who  never  will  comprehend 
it  Tbe  situation  of  that  nam  who,  from 
long  habit,  reads  vrith  fiicility  aod  quickiiessi 
to  likewise  hr  removed  from  that  of  the 
beginner,  who  having  little  practice,  can 
only  read  slowly  and  vrith  difficulty. 

We  have  judged  it  necessary  to  premise 
these  few  observations,  in  hopes  to  correct ' 
a  mtotaken  but  prevalent  notion,  that  al- 
though a  thorough  conversance  with  paint- 
ing to  required  ere  a  person  be  adequate  to 
decide  dtocreetly  as  to  the  executive  parts 
of  a  work  of  art,  to  dtotinguish  the  copy 
from  the  original,  or  the  pencils  of  tbe  dif- 
ferent masters;  every  man  to  intuitively 
enabled  to  enjoy  the  dESsci  of  the  whole,  to 
enter  into  tbe  expression  and  feeling  of  the 
piece,  and,  in  short,,  to  judge  rightly  be- 
tween a  bad  picture  and  a  good  one.  Nay^ 
a  moment  to  sufficient  for  one  of  these  self- 
dubbed  critics  to  pais  an  irrevocable  sen- 
tence on  the  most  extensive  and  studied 
composition. 

In  treating  tbe  subject  before  us,  we  shall 
not  by  a  slow  and  tedious  process  attempt 
to  conduct  the  student  of  painting  through 
tbe  long  and  rugged  path  by  which  alone 
even  a  moderate  degree  of  excellence  may 
be  attauied  ;  thto  would  be  tike  comroenc* 
Ing  a  treatise  on  rhetoric  vrith  the  minutim 
of  orthography  and  granunar.  We  shall 
rather,  by  a  short  mquiry  into  the  fonda> 
mental  principles  of  the  art,  and  a  refereace 
to  the  example  of  the  greatest  mastery 
draw  hto  attention  to  the  proper  application 
of  that  mechanical  skill  of  iriiich  we  suppose 
him  already  possessed. 

Invention,  composition,  design,  express 
sion,  chiaia  obscura,  and  colouring,  may  per- 
haps not  improperly  be  termed  the  great 
component  parts  of  painting,  unless  indeed 
It  be  instoted  that  invention  to  rather  the  pa> 
rent  and  director  of  the  others  to  the  proper 
objects  of  their  attainment 

We  have  defined  painting  to  be  a  mode 
of  commanicating  ideas  to  the  mind,  by 
means  of  a  representation  of  the  vtoibfe 
parts  of  nature ;  and  we  have  adopted  thto 
mode  of  expression,  because  the  art  can 
hardly  be  said  to  be  confiiied  to  the  mere 
representation  of  visible  obieets,  since  by 
delineatmg  outward  demonstratioaB  it  to 
enabled  to  convey  tbe  ideas  of  hiteraal  af- 
foctions  and  mantel  actions.  It  will  neces- 
sarily follow  that  those  subjecti  are  the 
most  immedtotely  vrithin  the  provfaice  of 
omr  art,  whose  essentia]  qualities  are  as  it 
vrere  contained  in  the  visible  parts  of  things, 
or  most  enable  of  bang  exprcsied  by  ol^ 
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Jeeti  of  sight ;  and  this,  tfiongh  a  tftiftai,  w« 
have  thought  it  necessary  to  itate,  as  Expe- 
rience every  day  shews,  that  it  is  not  solRct- 
ently  attended  to.  By  the  essential  qoali- 
ties  of  a  subject,  we  most  be  nndentood 
to  mean  those  which  give  it  its  interest. 

The  only  means  by  wliich  the  painter  can 
communicate  bis  ideas  to  the  spectator,  or 
in  other  words,  tell  his  story,  are  combina- 
tions of  figures  and  other  visible  objects, 
the  representation  of  gesture  and  the  ex* 
pression  of  countenance. 

As  the  powers  of  writing,  in  the  ivay  of 
narrative,  are  such  as  to  enable  it  to  convey 
to  the  reader  a  just  idea  of  a  succession  of 
transactions  or  events;  whereas  it  cannot 
by  the  most  laboured  description  give  us 
any  other  than  a  confused  or  erroneous  no- 
tion of  the  situation  of  a  building,  the 
windings  of  a  river,  tlie  forms  of  a  mountain, 
or  the  beauty  and  expreesion  of  a  counte- 
nance; so  painting,  inasmuch  as  it  is  in • 
competent  to  relate  the  conspiracy,  or  record 
the  oration,  is  proportionably  rich  in  its 
means  of  description.  As  description  is  the 
most  arduous  task  of  language,  so  narration 
is  the  great  difficulty  of  painting;  a  difficulty 
however  not  always  insurmotratable  to  the 
artist,  who  to  a  competent  knowledge  and 
practice  m  the  several  component  parts  of 
bis  art,  adds  that  of  judgment  in  the  choice 
of  his  subject,  as  will  presently  appear. 

In  a  picture,  the  artist  must  necessarily 
choose  one  point  of  time  for  his  representa- 
tion, but  the  usual  doctrine  that  a  picture 
can  absolutely  express  no  more  than  this 
one  moment  of  the  story,  requires  some  il- 
lustration, as  otherwiM  the  inconsiderate 
might  naturally  be  led  to  underrate  the 
powers  of  communication  given  to  our  art. 
Hie  truth  we  believe  is,  that  though  a  pic- 
tare  roust  represent  one  moment  of  time 
only,  yet  in  tliat  representation,  the  memo- 
rial, as  it  were,  of  past  moments,  may  be  re* 
corded,  and  the  idea  of  future  ones  clearly 
anticipated  ;  and  though  this  doctrine  may, 
upon  first  sight,  appear  opposed  to  gene- 
rally established  opinion,  a  little  reflection 
will,  we  are  assured,  convince  any  one  of  its 
truth. 

It  will  require  very  little  argnment  to 
shew,  that  many  of  the  bodily  actions  of  men 
do  indicate,  and,  under  particolar  circum- 
stances, demonstrate  certain  other  actions 
to  have  taken  place  previously ;  which  is 
certainly  expressing  the  past  in  tiie  present ; 
nor  will  it  be  more  difficult  to  find  instances 
of  a  present  action  denoting  some  future 
one ;  that  is,  expressing  the  fntute  in  the 


present;  A  figure  walking,  bt  mutilng,  dcf- 
notes  a  pittt,  a  present,  and  a  future  action. 
Itie  sword  of  the  soldier  drawn  and  lifted 
up  over  the  neck  of  the  beautiful  St  Ca- 
Aarine,  denotes  a  future  act  or  event ;  that 
of  her  head  bemg  severed  from  ber  body; 
the  hardened  executioner  forcing  his  sword 
mto  the  seabbard,  after  having  performed 
his  office,  as  clesoiy  shews  what  has  gone 
benHv. 

Two  things  Aoold  eoncor  to  render  a 
story  eminently  eligible  for  painting*  First, 
the  incident  or  act  to  be  represented  should 
t>e  of  an  unequivocal  nature ;  such  as,  when 
representady  can  leave  no  doubt  on  the 
mmd  of  file  observer  as  to  its  meaning  ;  and 
secondly,  eitiier  tiie  cause  of  the  act,  or  its 
prolmble  consequence,  or  result,  should  be 
such  as  is  capable  of  being  expressed  by 
objects  in  the  picture  ;  but  when  lM>th  the 
cause  or  the  end  proposed  In  tiie  act  repre- 
sented, and  the  consequence  of  that  act,  can 
be  made  evident  to  us  in  a  picture,  snch  a 
picture  is  a  narration^  becomes  truly  a  dumb 
poesy,  and  creates  a  most  liirely  interest  in 
our  minds,  possessing  as  it  does,  those  pro- 
perties wfaidi,  as  Aristostie  observes,  are  ne- 
cessary to  file  perfection  oC  a  drama ;  a  be- 
|(inning,  a  middle,  and  an  end. 

When  we  behold  a  representation  of  the 
Corinthian  maid  tracing  the  shadow  of  her 
favoured  youth  on  the  wall,  love,  the  cause 
of  the  action,  is  rendered  apparent  by  the 
endearments  attending  it:  the  consequence, 
which  we  are  told  was  the  invention  of 
painting,  is  not  evident  to  one  uninformed  of 
the  tradition,  ^'ot  so  in  Mr.  Fnseli^s  pa- 
thetic composition  of  Paolo  and  Fiancesca, 
from  Dante.  Here  we  are  at  a  loss  as  to 
no  one  of  these  particulars;  the  picture  in 
every  respect  explaining  itself  witti  as  mueh 
force,  and  as  unequivocally  as  the  poem. 
Love  ncges  the  stolen  kiss  and  guilty  dal- 
liance, and  the  consequence  is  as  evidentiy 
the  destruction  of  the  lovers  by  the  aveng* 
ing  and  uplifted  hand  of  the  insohed  hus- 
band. 

Invention,  in  painting,  coasbts  principally 
in  three  things :  first,  tiie  choice  of  a  soIh 
ject  property  within  tho^ scope  of  the  art; 
secondly,  the  seizure  of  the  mpst  striking 
and  energetic  moment  of  time  for  represen* 
tation;  and  lastly,  tiie  discovery  and  selec- 
tion of  such  objecU,  and  such  probable  in- 
eidental  circumstances,  as,  combined  toge- 
ther, may  best  tend  to  develope  the  story, 
or  augment  the  interest  of  the  piece.  The 
cartoons  of  Rafiaele,  at  Hampton  Court, 
famish  m  with  an  example  of  genius  and 
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tipcity  in  this  pert  of  the  irf ,  loo  mocli  to 
our  presont  pnrpoie  to  be  omitted.  W« 
Shan  dcseribo  it  in  tiie  wonli  of  Mr*  Webbo. 
'*  When  tbe  infuibitoiitft  of  Lyttia  ore  abont 
to  offer  sacrifice  to  Paul  and  Barnabas^  it 
was  noceasary  to  let  us  into  tlie  canse  of  all 
the  motion  and  bony  before  os;  accord- 
ini^,  the  cripple,  wtiom  they  bad  miraco* 
louly  healed,  appears  in  the  crowd :  ob- 
senre  the  means  which  the  painter  has  used 
to  distinguish  tins  object,  and  of  course  to 
openltae  fnlgect  of  his  pieoei^His  crutcbesy 
now  useless,  are  thrown  to  the  ground ;  bis 
attitude  is  that  of  one  accqatomed  to  such  a 
support,  and  still  doubtfid  of  his  limbs ;  the 
eaxenMss,'the  impetuosity,  with  iRdiich  he 
soltctts  his  beM&etora  to  accept  the  ho- 
nours destined  for  them,  point  out  his  grati- 
tude, and  the  occasion  of  it:  during  the 
time  that  he  is  thus  busied,  an  elderly  citi- 
len,  of  some  consequence,  by  his  appear- 
ance, draws  near,  and  lifting  up  the  comer 
of  bis  vest,  surreys  with  astonislunent  the 
limb  newly  restored ;  whilst  a  man  of  mid- 
dle age,  and  a  youth,  looking  over  the  shoul- 
der of  the  cripple,  are  intent  on  tlie  same 
object.  The  wit  of  man  could  not  devise 
meam  more  certain  of  the  end  proposed  i 
such  a  chain  of  drcumstancea  is  equal  to  a 
narration ;  and  I  cannot  but  think,  that  the 
whole  would  hare  been  an  example  of  in- 
irootion  and  conduct,  even  in  the  happiest 
age  of  antiquity.'*  The  works  of  the  first 
restorers  of  paintiog  may  be  likewise  studied 
with  great  profit,  so  fiu*  as  reJates  to  inren- 
tion,  composition,  and  eipression.  In  the 
execiitiTe  parta  of  the  art  they  seldom  ap- 
proach even  mediocrity :  lean  able  therefore 
to  gratify  tibe  eye,  the  artist  applied  hnnself 
exchisively  to  interest  the  mmd  of  the  spec- 
tator. Amoagit  the  firesooes  of  Giott^  in 
the  churdi  of  St.  Francis,  at  Assisi,  is  one 
which,  from  the  ingenuity  of  its  invention, 
aeems  partiadarly  to  cMm  a  place  here. 
The  subject  ia  that  of  a  woimded  man,  who, 
given  over  by  his  physicum,  is  miiaciUously 
healed  in  a  vision  by  St.  Francis.  The 
chief  group  of  the  picture  represents  the 
rick  man,  who,  exiended  on  his  bed,  is 
looking  up  with  a  ^tcdfast  countenance  at 
the  saint,  who  is  laying  his  hand  upon  the 
wound.  Two  angels  accompany  Su  Francis, 
one  of  whom  holdn  a  box  of  ointment  In 
another  part  of  the  picture  the  physician  is 
represented  about  to  go  out  of  the  room 
door,  followed  by  a  woman,  evidently  a 
sister  or  near  relative  of  the  wounded  man, 
who,  with  a  taper  in  her  hand,  has  been 
conducting  htm  to  the  bedside.    Sbe  is 


earnestly  attentive  to  what  the  pliysicaB  ia 
saying  to  the  fiither,  who  has  been  waiting 
for  them  at  the  outside  of  the  door,  and  who 
shews  by  his  gestures,  whidi  the  tean  of 
the  young  woman  corroborate,  that  no  hopes 
are  given  of  bis  son's  recovery. 

In  the  two  pictures  last  mentioned,  the 
difierent  figures  admitted  were  essential 
to  the  perfect  explanation  of  the  story. 
Sometimes,  however,  a  group,  or  figure, 
which  altliough  not  necessary,  shall  never- 
theless appear  naturally,  as  it  were,  to  grow 
out  of  the  subject,  may  be  introduced  with 
great  augmentation  df  tlie  expression  and 
effect  of  the  piece.  Such  was  the  pathetic 
episode  of  Aristides,  so  repeatedly  imitated 
in  modem  times  by  Poussin,  and  other  pain- 
ters. A  town  taken  by  storm  was  the  sub- 
ject of  this  picture,  in  one  part  of  which 
an  infimt  was  introduced  creeping  to  tlie 
breast  of  its  mother,  who,  thongli  expiring 
from  her  wounds,  yet  expressed  the' strong- 
est apprehension  and  fear  lest  the  coarse  of 
her  milk  being  stopped,  the  child  should 
suck  her  blood. 

The  jndicions  disposal  of  the  materials 
fnroisbed  by  the  imagination,  or  invention, 
in  sucii  a  manner  as  best  to  contribute  to 
Che  beauty,  the  expression,  and  the  effect 
of  tlie  picture,  constitutes  what  is  termed 
composition  in  painting.  .  And  here  we 
must  observe,  that  the  different  parts  of 
the  art,  before  mentioned,  are  so  inti- 
mately connected  with,  and  so  dependant 
on  each  other,  diat  the  separate  discus- 
sion of  them  must  ever  be  attended  with 
great  difiliculty,  and  necessarily^  occasion 
a  frequent  recurrence  to  similar  arguments 
and  principles.  Composition  is  more 
especially  inseparable  fi-om  the  rest,  as 
not  only  the  necessary  expression  of  the 
subject  and  the  forms  and  distribution  of 
the  groups,  but  likewise  the  consequent 
lights  and  shades  resulting  from  such  fomis 
and  distribution,  the  contrast  and  variety 
of  the  characters,  jind  even  the  principal 
masses  of  colour,  all,  in  a  certain  degree, 
come  under  the  consideration  of  the  artist^ 
even  when  making  his  first  sketch. 

It  were  in  vain  to  prescribe  any  other 
general  rule  for  tiie  distribution  of  the 
figures  ui  a  picture,  except  such  as  b  dic- 
tated by  the  peculiar  circumstances  and 
character. of  the  slory  to  be  represented. 
Much  has  been  said  of  the  pyramidical 
group,  the  serpefitine  line,  the  artificial 
contraaf,  and,  upon  doctrines  like  these, 
Lanfranro,  Cortona,  Giordano,  Maratti, 
and  many  othen,  their  predecessors,  as  well 
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M  ionoweri)  ibnned  a  style  better  calcn- 
hted  to  amme  the  eye  than  to  flatlRly  the 
jndgrmeiit:  an  inordinate  Imt  ill  directed 
thirst  of  variety  is  the  basis  of  this  artificial 
system ;  contrast  is  sneeeeded  by  contrast, 
opposition  by  opposition ;  bnt  as  this  princi* 
pie  pervades  idl  their  works,  the  result  is 
no  variety  at  all,  and  their  condact  may  be 
compared  to  that  of  the  voloptuary,  who, 
grasping  at  every  enjoyment  which  presents 
itself,  acquires  satiety  histead  of  pleasure. 
Each  subject,  however  different  its  charac- 
ter, is  composed  in  a  manner  so  similar  to 
the  other,  that  the  spectator  may  view  a 
f^llery  of  such  pictnres,  seldom  discovering 
the  subjects  they  are  intended  to  represent, 
and  without  being  afterwards  enabled  to 
call  to  mind  one  prominent  feature  distin* 
gnishing  the  one  from  the  other. 

If  Raflaele  can  be  said  to  have  regu- 
lated his  compositions '  by  any  particular 
rule  or  maxim,  it  vras  tiiat  of  racing  each 
as  unlike  the  other  as  possible,  consistent 
with  propriety  of  expression.    Thus,  in  the 
cartoon  of  Christ  giving  the  keys  to  Peter, 
the  Apostles,  all  crowding  together  to  t>e 
witnesses  of  the  action,  occupy  the  princi- 
pal part  of  the  picture,  and  form  a  group 
in  profile^  the  Saviour,  although  in  the  cor- 
ner of  the  picture,  being  nevertheless  ren- 
dered evidently  the  principal  figure,  by  the 
iosulated  situatiou  given  to  him,  as  well  as 
by  the  actions  of  the  Apostles,  who  all  press 
forward  towards  him,  as  to  the  centre  of 
attraction.     This  cartoon   is   finely    con- 
trasted by  the  magnificent  composition  re- 
presenting the  deatii  of  Ananias,  where  the 
Apostles  form  a  group  in  the  centre,  and 
are  all  seen  in  front.    That  of  Peter  and 
John  healing  the  cripple  at  the  beantifiil 
gate  of  the  temple,  is  again  strikingly  dif- 
ferent from  either  of  its  companions,  Raf- 
fhele  having  there,  with  a  l>oldness  of  which 
any  but  a  sublime  genius  would  have  been 
incapable,  intersected  his  composition  by 
the  columns  of  the  portico.  But  thou|^  di- 
vided, it  is  true,  into  separate  and  almost 
equal  parts,  neither  the  unity  of  action, 
nor  tlie  expression  of  the  picture,  is  im- 
paired, whilst  the  eflect  produced  is  at  once 
novel  and  beautiful. 

In  the  process  of  painting,  design  may 
properly  be  said  to  follow  next  aAer  com- 
position; for  although  thb  part  of  the  art 
is,  in  a  certain  degree,  requisite,  even  in 
milking  the  first  rough  sketch,  it  is  not  until 
afterwards  that  the  artist  exerts  his  utmost 
powers  to  give  that  exact  proportion,  that 
lieaaty  of  contour,  and  that  grace  and  dig- 


nity of  action  and  deportmeat  to  has  fignrea 
which  constitute  the  peilection  of  designs 
that  vrfaich  was  first  only  hinted  at  is  now 
to  be  defined :  a  few  mde  and  careless 
lines  were  sufficient  in  the  sketch  to  indi- 
cate file  general  attitnde  and  expression  of 
the  figure,  now  the  utmost  precision  ia  re- 
quired, not  only  in  the  outline  of  the  naked 
parts,  bat  even  in  the  delineatkw  of  the 
most  complicated  vrindmgs  of  a  lock  of 
hair,  or  tlie  intricate  foMs  of  a  drapery. 
A  very  high  d%ree  of  excettenee  in  desigp, 
is  perhaps  justly  considered  the  greatest 
difficulty  of  paintnig.    Many  of  the  works 
of  Raflaele,  and  his  school,  leave  nothing  to 
be  desired  on  the  score  of  composition  and 
expression.    Colonring  was  carried  to  its 
bluest  pitch  by  Glorgione  and  Titian ;  chi- 
aro-scnro  by  Coreggio,  Rubens,  Rembrant, 
and  others  of  the  Dotch  school ;  but  any 
thhig  approaching  to  peHectlon  of  design, 
if  we  except  some  if  the  figures  of  the 
great  Midiad  Angelo,  is  rarely  to  be  wit- 
nessed in  the  prodnetioiis  of  modem  art 
The  noble  works  of  Grecian  ecnlptnre  still 
remaining,  soffideatly  declare  the  decided 
superiority  of  tfie  andents  in  this  partioH 
hir;  a  superiority  indeed  which  the  most 
enlightened  judges  have  never  ventured  to 
dispute. 

The  light  clothing  of  the  Grecian  yoalh, 
which  only  half  concealed  the  fi>nns  it  co- 
vered, whilst  it  alkmed  fiiU  scope  to  the 
action  and  growth  of  the  limbs ;  their  cere- 
monies, their  athletic  games  and  dances, 
frequently  peribrmed  naked ;  the  great  re- 
spect in  vrhicfa  the  arts  of  design  vrere  held 
amongst  them,  insonrach  that  the  most 
beantifbl  of  both  sexes  aspired  to  become 
themodels  of  the  painter  or  the  sculptor : 
an  these  advantages,  independently  perfaape 
of  some  othen  which  miglit  be  named,  the 
artists  of  antiquity  exdasively  enjoyed, 
and  we  cannot  therefore  be  surprised  that 
their  mhids  were  better  stored  «rith  the 
ideas  of  fine  fi>rm,  and  that  they  were  bet- 
ter enabled  to  disciimioafee  between  the 
difllerent  degrees  of  beauty,  and  the  varie- 
ties of  character  in  the  human  frame,  than 
is  the  lot  of  modem  artists  unaided  as  they 
are  by  such  opportunities  of  study. 

The  most  periect  knowledge  of  Comny 
however,  only  constitotes  a  part  of  that 
branch  of  painting  which  we  term  design : 
the  art  of  fore  shortening,  by  which  a  limb, 
or  a  figure,  although  only  occupying  a  dimi- 
nished space  on  the  canvas,  k  rendered,  in 
appearance,  of  its  full  length  and  magni- 
tade,  is  an  equally  indispensable  object  of 
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the  artisf  •  attamineot.    The  wolptor,  when  it  it  wfaotly  the  result  of  the  powen  iwhidk 
be  has  chisseled  or  modeled  the  form  of  bis  the  artist  possesses  of  emboc^rmg  his  fed- 
figure  or  group^  with  its  just  proportfons,  iogs  by  means  of  lines,  ligbti  and  shades, 
haa  completed  his  woik,  wbieh  is  rather  and  coloon,  it  caAnot  truly  be  said  to  have 
the  simple  transcript  than  the  imitation  of  a  separate  existence.    But  be  this  as  it 
the  image  previously  formed  in  his  mtod :  may,  a  thorough  knowledge  of  the  passions 
his  art  is  undisguised,  and  without  illusion :  and  the  power  of  representing  justly  their 
it  presents  as  well  tp  our  touch  as  to  our  various  effects  on  the  action  and  counte- 
sight,  the  bodies  and  shapes  of  things  vrith-  nances  of  itien,  requires  the  most  cousnm- 
out  the  colour.    The  distinguishing  prero-  mate  skill  of  the  painter.    The  more  violent 
gative  of  painting,  on  the  other  hand,  and  emotions  of  the  soul,  having  naturally  an 
that  from  vrfaich  arises  its  decided  advantage  instantaneous  effect  on  the  action,  as  well 
over  every  other  artificial  mode  of  represent  as  on  the  countenance  of  the  person  affect- 
tation,  is  its  power  to  give  upon  a  limited  ed,  can  be,  with  the  greater  facility,  effec- 
plane  the  appearance  of  boimdless  space,  tnally  and  unequivocally  expressed  in  paint- 
An  insight  to  the  science  of  perspective,  ing.    To  delineate  the  nicer  discriminations 
and  the  doctrines  of  lights  and  shadows,  is  of  gentle  afiectlons,  of  thought,  sentiment 
indispensable  ere  the  student  can  hope  to  and  character,  is  a  far  more  arduous  task, 
acquire  the  art  of  fore-shortening  his  figures  and  indeed  not  always  crowned  with  suc- 
widi  correctness ;  an  art  in  whidb  tlie  great  cess,  even  in  the  attempts  of  die  greatest 
Michael  Angelo  has  evinced  such  eon^um-  masters ;  tfik  alone  would  be  sufficient  to 
mate  skill  in  his  Ifescoes  in  the  Sestine  convince  ns  tiiat  subjects  admitting  of  ac* 
Chapel  at  Rome,  that  they  can  never  be  tion,  and  strong  decided  expression,  are 
sufficiently  contemplated.    The  works  of  more  especially  within  the  province  of  our 
C^regglo,  and  in  particular  hit  two  cupo*  art.    The  proper  expression  of  the  suhjert 
lu  at  Panna,  may  likewise  be  studied  vrith  is,  as  we  have  before  stated,  the  end  pro- 
advantage,  and  sufficiently  prove  that  even  posed  by  the  artist,  even  in  the  Invention 
the  boldest  fore-shortenings  may  oh  many  and  composition  of  his  piece.    In  the  st^lc 
occasions  be  resorted  to  without  detriment  of  design,  in  the  chiaro-scuro  aind  colour- 
to  the  beauty,  die  grace,  or  expression  of  ing  of  the  picture,  the  same  object  should 
the  figures.     In  die  executioA  of  these,  bestedfast^keptin  view, 
and  most  of  his  chief  works,  however,  he        Qatr- obscure,  or'chlaro-scaro,  Js  the  art 
was  greatly  assbted  by  his  ftieud  Antonio  of  ^triboting  the  lights  and  darks  in  a  pic- 
Be|i;arelli,  a  celebrated  Modene^e  sculptor;  ture,  in  srich  a  manner  as  to  give  at  once 
who  modelled  for  lirni  in  chiy  all  the  figures^  proper  relief  to  the  figures,  the  best  efi^ect 
io  that  CJorpggio,  by  placing  and  grouping  to  the  whole  composition,  and'  the  greatest 
them  together  as  they  were  to  be  repre*  delight  to  the  eye.    We  hive  said  the  lights 
telited,  was  enabled  to  delineate,  with  thd  and*  darks  in  a  picture,  because  the  word 
greatest  correctness,  every  fure-shbrtenmg,  chtaro-scurOi  pro|^Hy  speidcihg,   denotes 
and  at  the  same  time  to  acquire  a  thith  and  not  oiily  light  and  shade,  hut  light  ahd  dark 
boldness  of  light  and  shade  unattainable  by  of  what  kind  'soever,  And  in  tliis  seiise  It  is 
dtiy  other  means.    And  here  it  may  be'  neariy  afliied  to  colouring,  if  not  ibdeed 
welt  to  observe,  tfuit  die  trouble  of  pr6-  inseparable  from  it    A  thorough'  cbncep- 
parihg  such  models  in  the  first  instance,  it  tion  and  knowledge  of  the  chiard  scurb  is  ot 
amply  repaid  by  the  great  focility,  or  rather  the  grtetest  importance  to  a  painter,  as  it 
Certainty,  which  it  givek  the  artist  in  die  is  very  chtefiy  by  the  proper  application  of 
execudon   of'  bis   work.    Moreover,  the'  this  branch  of  the  art,  that  he  is  enabled  to 
painter  having  his  modelled  figures  before  make  th^ '  varioisi  objects  in  liis  picture 
hmi,  and  being  ekiabled,  1^  varying  the  appear  to  project  orrecede,  according  to 
fituation  of  hb  eye;  tO  vie#  them  in  every  their  relative  sit  nations  or  dbtance^;  and 
direction,  will  frequently  (fiscover  beautifbl  thus  fiif,   indeed  the  principles  of  it  are 
combinations  ^hich  hfe  neVer  dreamed  of,  necessary  to  th%  artist,  ere  be  can'bope  to 
at  the  same  thne  thiit  he  is  rendered  less  render   his  iniitatibta  just  of  inteHlglbl^i 
liable  to  the  error  of  too  often  repeating  But  it  n  reqiifr^  in  works  of  fine  art,  no^ 
tie  same  view  of  a  figure;  or  the  same  aO-  only  that  trtith  should  be  told,  oi  tha£ 
tion,  and  is  iattght  to  a^dd  a  common  beauty  should  be  repretehted,  bift  likewise 
^lace  mod^  of  composition.  that  the  one  and  the  other  shduld  be  made 
'  We  have  styled  expression  one  of  die  appear  to  evefy  possible  advanra^e ;  ff  bas^ 
tenponent  pairts  of  painting,  aldiough,  at  therefore,  evM*  beeA  the  study  of  |rtrat 
VOL.  V.  H  , 
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paiatera,  not  only  to  give  the  doe  appear- 
ance of  roundness  or  projection  to  the  ob- 
jects in  their  pictures,  by  proper  lights  and 
shadows  j  bat  likewise  to  unite  or  contrast 
tlie  masses  of  light  and  dark  in  sodi  a  man- 
ner as  to  give  at  once  the  most  forcible  im- 
pression to  the  imagination,  and  the  moit 
pleasing  effect  to  the  eye. 

I^eooardo  da  Vinci  was  the  first  artist  of 
modem  times  who  tre^tted  the  subject  of 
rhiaro-^curo  scientifically  ;  but  although  he 
gave  great  force  and  softness  to  his  pictures, 
yet  the  system  which  he  recommended, 
and  generally  adopted,  of  rclif  ving  the  dark 
side  of  his  figures  by  a  light  back  ground, 
and  the  light  parts  by  a  dark  one«  pre- 
vented that  expansion  and  breadth  of  effect 
which  Coreggio  soon  after  discovered,  could 
only  be  attained  by  a  contrary  mode  of 
conduct,  that  of  relieving  one  shadow  by 
another  still  darker,  and  of  uniting  several 
light  objects  into  one  great  mass.  The 
figures,  as  well  as  the  other  objects  in  the 
pictures  of  Coreggio,  are  at  all  times  so 
disposed  as  naturally  to  receive  the  light 
exactly  in  those  parti  when  it  is  most 
wanted,  and  best  suits  the  effect  of  the 
whole,  and  yet  tliis  is  done  so  skilfully, 
that  neither  propriety  nor  grace  of  action 
seems  in  any  respect  to  be  sacrificed  in  tha 
astonishing  combination. 

The  principal  painters  of  tlie  Venetian 
school,  Oiorglooe,  Titian,  Bassan,  Tintorit, 
and  Paulo  Veronese,  were  masters  of  ef- 
fect i  but  with  tliem  this  effect  is  more  fre- 
quently the  result  of  accordance  or  opposi- 
tion of  the  local  colours  of  the  different  ob- 
jects composing  their  pictures,  than  of  any 
very  studied  or  skilful  disposition  of  the 
masses  of  light  and  shadow.  Hubens,  the 
great  genius  of  the  Fleroisli  school,  united 
the  wide  expansive  effect  of  Correggio,  tlie 
richly  contrasted  tints  of  the  Venetians,  and 
the  force  of  Caravaggio,  and  has  only  left 
QS  to  regret  that  his  magnificent  and  bold 
inventions  were  not  designed  with  the  pn- 
^ty  of  Rafiaele,  or  tlie  correctness  of  Buo- 
naroti.  From  the  scanty  introduction  of 
light  in  thie  works  of  Rembrantwe  miglitbe 
led  to  suppose  that  this  surprizing  artist 
considered  the  illumitied  parts  of  his  pictures 
as  gems,  acquiring  increased  lustre  from 
their  rarity;  whilstthestrikingefiectshehas 
thereby  produced,  happily  tcadics  us,  bow 
vain  the  attempt  lo  limit  or  restrain  by 
rules  t)ie  workings  of  genius'  iu  the  humao 
mind*  From  an  attentive;  study  of  tlie 
HorkA  of  tliese  gteat  ma^iten,  tlie  student 
wiU  dcf^vc  the  true  principles  oifcliiaro-8cuiO| 


and  be  the  better  qualified  to  seize  and 
avail  himself  of  those  transient,  but  beauti- 
fiil  effects,  which  nature,  the  great  master 
of  all,  every  day  presents  to  his  eyes.  It 
remains  for  ns  to  say  a  few  words  oo  co- 
lonring. 

Coloaringis  the  art  of  giving  to  every  ob- 
ject in  a  picture  its  true  and  proper  hue,  as 
it  appears  under  all  the  various  circum- 
stances or  combinations  of  light,  middle- 
tint,  and  shadow  ;  and  of  so  blending  and 
contrasting  the  colours,  as  to  make  each 
appear  with  the  greatest  advantage  and 
beauty,  at  the  same  time  that  it  contributes 
to  the  richness,  the  brilliancy,  and  the  har- 
mony of  the  whole.  '*  Should  the  most 
able  master  in  design,"  says  Mr.  Webbe, 
''  attempt,  by  that  alone,  a  rose  or  grape,  we 
should  have  but  a  fiiint  and  impeifect 
image  ;  let  him  add  to  each  its  proper  co- 
lours, we  no  longer  doubt,  we  small  the 
rose,  we  touch  the  grape." 

Colouring,  like  chiaroscuro,  (and  the 
same  observation  applies  to  the  other  parts 
of  the  art)  may  be  divided  into  two  kinds  ; 
that  which  is  necessary  for  rendering  tha 
imitation  just  and  intelligible,  and  that 
which  is  expedient  or  ornamental,  as  con^ 
tributing  to  render  tlie  work  more  impres- 
sive to  the  imagination,  and  more  harmoni- 
ous and  delightful  to  the  eye.  In  the  first 
kind  tmtli  in  the  local  tints  is  alone  required ; 
the  second  demands  choice  in  their  selection 
and  distribution. 

The  Bellini's,  of  Venice,  towards  the 
close  of  the  fifteenth  century,  first  began  to, 
discover  the  beautifiii  effects  resulting  from 
a  skilful  combination,  or  opposition,  of. 
colours^  at  the  same  time  that  they  attained 
a  richness  and  truth  in  their  local  tints,  far 
exceeding  any  thing  hitlierto  practised.  In 
both  these  qualities,  however,  they  were 
soon  fiu*  snrpassed  by  their  scholars,  Oior- 
gione  da  Castel  Franco,  and  Titian,  who, 
superadding  to  tlie  most  astonishing  ridi- 
ness  of  colour  the  powerful  liglit  and  shade 
of  da  Vinci,  produced  works  vriiich,  in  their 
way,  liave  bafiled  all  ftitiire  attempts  at  im- 
provement. The  tone  of  colour  of  their 
pictures  is  not  that  of  nature  in  her  every- 
day garb ;  it  is  m  some  respects  ideal,  like 
the  chiaroscuro  of  Corregio  and  Rubens, 
or  the  design  of  Michael  Aogelo ;  that  which 
may  be  supposed,  but, which  is  seldom  found 
in  nature:  the  depth  and  mellowness  oi 
their  tints  seem  the  effect  of  a  tranquil,  but 
vigorous  light,  shining  tjirongb  the  heated 
atmosphere  of  a  summer's  evening.  And 
here  it  may  not  be  foreign  to  our  purpose 
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to  obaeiTe,  that  there  seems  to  be  nothing 
IB  the  colouring  of  Titian  and  Giorgioni  in* 
compatible  witli  the  greatest  purity  of  d^ 
sign,  sublimity  of  conception,  or  propriety 
of  expression ;  whereas  the  splendid  extra- 
vagances, the  brocaded  stuffi,  the  gaudy 
trappings  of  the  greater  part  of  the  more 
modieni  Venetians,  although  they  were  per- 
haps all  masters  of  the  theory  of  colours, 
are  wholly  inconsistent  with  genuine  expres- 
sion and  true  grandeur:  in  short,  the  sober 
senatorial  dignity  of  Titian  was  soon  chang- 
ed for  show,  for  gUtter,  and  for  ornament ; 
inventioB,  composition,  design,  and  expres- 
sion, were  all  made  subservient  to  the  inor- 
dinate desire  of  effect  of  colour. 

The  short  limits  of  this  article  will  not 
permit  ns  to  mention  the  numerous  artists 
who  have  excelled  in  chiaro-scnro  and 
colouring.  These  parts  of  the  art,  being 
more  especially  calculated  to  give  pleasure 
to  the  sight,  have  been  more  generally  and 
more  sacce»ifolly  practised  than  the  arduous 
and  less  flattering  task  of  rational  and  ex- 
pressive composition,  and  correct  design. 

In  the  present  enquiry  it  has  been  our 
chief  aim  to  enforce  such  arguments  as  are 
calculated  to  draw  the  attention  of  ttie 
reader  to  the  legitimate  end  of  the  art;  that, 
whilst  the  eye  ia  charmed  with  beautiful 
IbrmSy  the  magic  of  chiaro  scuro,  and  tlie 
richness  and  bannony  of  colours,  the  due 
expretfion  of  the  subject  of  a  piece  may  be 
attained,  it  were  foUy  to  deny :  this  union, 
indeed,  constitutes  the  perfection  of  paint- 
ing, which  should  convey,  like  fine  writing, 
truths  to  the  miud  in  language  at  once  the 
most  forcible  and  bcautifiiJ;  but  an  attempt 
to  point  oat  the  means  by  which  tlus  delight 
may  be  conveyed  to  the  sight,  would  neces^ 
sarily  require  .a  minute  investigation  of  all 
the  different  modes  which  it  is  in  the  power 
of  the  painter  to  adopt  in  the  executive  de- 
partments of  his  art ;  and  consequently  lead 
ns,  with  perhaps,  after  all,  little  prospect 
of  socccss,far  beyond  the  limits  we  are 
obliged  to  prescribe  to  ^mrselves. 

Simplicity  with  variety,  ineqnah'ty  of 
parts,  with  union  in  the  whole,  are,  per- 
haps, the  basis  of  all  those  effects  in  paint- 
ing which  give  pleasure  to  the  sight.  As  in 
a  composition  one  group,  or  one  figure,. 
sl)oaUI  strike,  the  eye  with  superiority  over 
the  secondary  groups,  or  other  objects  in 
the  picture  -,  so  there  should  be  in  a  picture 
one  principal  mass  of  light,  which,  however 
connected  wi|h  others,  should  still  predo- 
BMMile ;  and  for  tlie  siime  reason  no  two 
flours  sbonld  have  f gnal  sway  in  the  same 
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picture :  as  we  are  at  liberty  to  give  th« 
chief  group  or  figure  of  the  composition 
that  situation  wliich  we  judge  most  appro- 
priate; so  there  is  no  rule  by  which  we  are 
obliged  to  place  the  principal  light  in  any 
one  given  part  jof  the  picture.  In  clair- 
obscure,  an  inequality  of  parts,  a  snbordina- 
'  tion  of  several  small  masses  to  one  large 
one,  never  fails  to  produce  richness  and 
beauty  of  effect ;  and  thus,  in  compositioUf 
a  similar  richness  and  beauty  are  the  result, 
of  an  opposition  of  several  small  bodies  or 
parts,  to  one  large  and  simple ;  and  in  the 
same  manner  from  an  arrangement  of  seve- 
ral small  masses  of  colour  in  the  vicinity  of 
one  large  mass,  the  latter  seems  enriched, 
and  to  acquire  additional  consequence  and 
beauty. 

As  by  the  addition  of  smaller  masses  of 
light,  connected  with  the  principal  mass, 
that  mass  acquires  at  once  greater  breadth 
and  influence,  so  the  unity  of  action  in  a 
composition  is  in  many  cases  powerfully 
augmented  by  a  repetition  of  nearly  the 
same  action  in  two  or  three  of  the  acces- 
sorial figures  arranged  together,  one  never^ 
theless  being  principal :  tliis  was  the  fre- 
quent custom  of  Raffaele,  has  its  foundai* 
tion  in  nature,  where  similar  sentiments 
most  frequently  excite  simiUr  outward  de- 
monstrations, and  never  fails,  if  judiciously 
managed,  to  produce  its  effect. 

The  doctrine  of  contrasts  is  equally  ap-* 
plicable  to  composition,  to  clair-obscure, 
and  to  colouring.  As  in  composition  the 
too  frequent  contrast  of  lines,  or  of  back 
to  front  figures,  is  destructive  of  simplicity 
and  force  of  expression :  so  the  inordinate 
and  frequent  introduction  of  strong  opposi- 
tions of  lights  and  shadows,  or  of  colours^ 
produces  a  spotty  and  confused  appearance, 
wholly  subversive  of  breadth  and  grandeur^ 
of  effect :  tlie  moderate  and  judicious  use 
of  contrasts  is  of  the  greatest  use ;  it  gives 
a  zest  to  the  picture,  and  is  like  the  discord 
in  music,  wliicb  sheds  additional  sweetness 
on  the  full  harmony  which  succeeds  it. 

PAIR,  in  anatomy,  an  assemblage  or 
conjugation  of  two  nerves,  which  have  tbeir 
origin  together  in  the  brain,  or  jpioal  mar* 
row,  and  thence  distributed  into  the  several 
parts  of  the  body,  tlie  one  on  one  side,  and. 
tlie  other  on  the  other. 

PALES,  in  botany,  thin,  membrana- 
ceous, chaffy  phtes,  springing  out  of  « 
common  receptacle,  and  intended  as  lines 
of  partition  between  the  small  partial  florets. 
of  compound  and  aggregate  flowers. 

PALAMEDEA,  the  streswer,  in  natural 
H  2 
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hlitorj,  a  gema  of  btrd^   of  the   order  att<)  in  those  cases  the  number  of  pieces  are 

Oralis.    Generic  character:  bill  conic,  the  specified,  as  well  as  that  of  those  they  art) 

n|yper  mandible  booked ;  iiostrib  oval ;  toes  charged  withal,  &c.    Pales  are  borne  va- 

divided  nearly  to  their  oriirin  with  a  small  rious  ways,  as  wavy,  indented,  tngrailed, 

membrane  between  the  bottoms  of  each,  inverted,  &c.    There  are  also  cometed  and 

There  are  two  species.  The  homed  screamer  flaminc  pales,  which  are  pointed,  sometimes 

k  abont  as  large  as  a  common  tniicey,  and  ,  waved,  Sec, 

bason  the  crown  of  its  head  a  slight  horn,  PALISADE,  or  Pausado,  in  fortifica- 

risina  perpendicalarly  about  three  inches  in  tion,  an  indosnre  of  stakes  or  piles  driven 

lengtt.    it  fteds  on  herbs  and  seeds,  and,  into  the  ground,  each  six  or  seven  inches 

iome  add,  on  reptiles.  It  is  found  in  Guiana,  square,  and  eight  feet  long,  three  whereof 

and  other  neighbouring  territories  of  South  are  hidden  nnder  gronnd.  Mtsadoes  are  ge- 

America,  principally  in  the  low  and  marshy  nerally  used  to  fortify  the  avennes  of  open 

gVounds.    These  birds  are  never  observed  fbrts,  gorges,  half-moons,  the  bottoms  of 

Imt  in  pain,  and  so  faithfid,  tender,  and  ditches,  the  parapets  of  covert  ways,  and  in 

constant  is  their  attachment,  that  the  death  general  all  posts  liable  to  surprize,  and  to 

of  one  is  generally  attended  with  a  degree  which  the  access  is  easy.     Palisadoes  are 

of  distress  and  grief  which  destroys  the  usnally   planted    perpendicniarly,   though 

other.    They  are  eaten  by  the  natives  while  some  make  an  angle  inclining  towards  the 

yonn^ ;  but  their  flesh  is  very  darkly  co-  grotmd  next  the  enemy,  tliat  the  ropes  cast 

loured,  though  not  ill  tasted.    Tlie  credited  over  to  tear  them  up  may  slip, 

screamer  inhabits  Brazit,  and  is  &bout  as  Palisade,  in  gardening,  denotes  a  sort  of 

large  as  a  heron,  and  feeds  on  the  same  sub-  ornament ;  being  a  row  of  trees  which  bear 

stances  as  that  bird.    It  is  esteemed  good  branches  and  leaves  from  the  l)ottoro,  cnt 

ibr  the  table,  and  spread  in  manner  of  a  wall  along  the 

PALATE,  in  anatomy,  the  flesh  that  side  of  an  alley,  or  the  like,  so  as  to  appear 

composes  the  roof,  or  the  upper  and  inner  like  a  wall  covered  with  leaves, 

part  of  the  mouth.    See  Anatomy.  PALISSB,  in  heraldry,  a  bearing  like  a 

PAL  A  VI  A,  in  botany,  so  named  in  ho-  range  of  palisades  before  a  fortification,  re- 
hour  of  Don  Antonio  Palan,  an  eminent  ^presented  on  a  fesse,  risuig  up  a  consider- 
botanist,  a  genus  of  the  Monadelphia  Poly-  able  height,  and  pomted  a-top,  with  tiie 
andria  class  and  order.  Natural  order  of  Acid  appearing  between  there. 
Columniferse.  Malvacese,  Jossieu.  Essential  PAIXADIUM,  in  chemistry,  a  metal 
Character:  calyx  half,  five-deft;  style  many-  discovered  by  Dr.  Wolhtfton  in  the  native 
deft ;  capsule  many-celled ;  cells  in  a  ball  platina :  it  is  of  a  f^reyish  colonr,  and,  when 
on  tlie  raised  central  receptacle.  There  polished,  of  considerable  lustre :  it  b  very 
are  two  species;  riz.  P.  malvifolia,  and  P.  ductile  and  very  malleiible;  so  tfait  by  the 
moschata:  these  are  both  annuals,  and  flatting  mill  it  can  be  reduced  uito  thin 
natives  of  Lima  in  Peni,  where  they  were  clips,  which  are  flexible,  but  not  very  ehs- 
Ascovered  by  Dombey.  tic    Its  fracture  is  fibrous,  and  in  diverging 

PALE,  a  tittle  pointed  stake  or  piece  of  stria,  shewing  a  kind  of  crystalibe  arrange- 

wood,  used  in  making  inclosures,  separa-  ment    In  hardness  it  is  superior  to  wrought 

ilons,  &c.    The  pale  was  an  instrument  of  iron.    Its  specific  grsiviiy  varies  aceor^ig 

punishment,  and  execution,  among  the  an-  to  its  perfect  fusion,  and,  as  it  ii  more  or 

dent  Romans,  and  still  continues  so  among  less  porous,  from  hammering  or  flatting, 

flie  Turks.    Hence,  empaling,  the  passing  from  10.9  to  11.8.    It  is  a  less  perled  con- 

a  sharp  pale  up  the  fundament  through  the  dnctor  of  caloric  than  the  other  metals,  and 

body.  i^  also  less  expamible.    When  exposad  to  a 

Palb,  in  heraldry,  one  of  the  hononral)le  stroiig  heai,  its  sorfiice  tarnishes  a  Iittief 
ordinaries  of  an  escutcheon;  being  the  re-  and  becomes  blue,  but,  by  increasing  the 
presentatton  of  a  pale  or  stake  placed  up-  heat,  it  again  liecomes  bHght  *  By  a  very* 
right,  and  compreliending  (lie  whole  height  ^i^^  heat  It  is  fined.  It  is  not  oxided  by 
of  the  coat  from  the  top  of  the  diief  to  the  beat :  iti  oxides  formed  by  the  action  of 
point.  When  tlie  pale  is  single,  it  is  to  ncids  are  rednced  by  mtens  of  a  hH;h  tern- 
contain  one-third  of  the  breadth  of  the  perature.  It  is  acted  npOta  by  a  hnmbtr  df 
shield.  When  there  are  several,  more  pro-  the  acids ;  and  t^e  solotioM  fimned  hy 
perly  called  pallets,  tliey  are  proportioned  them  may  be  decomposed  by  the  alkalici 
•o  as  that  two  take  up  two-fifUis  of  the  and  earths  ;precipitaees  being  thrown  down, 
shield,  and  three  take  up  three-sevenths ;  nhich  ara  fc&erally  of  a  beantifU  omga 
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colour.  The  alkalies  act  likewise  en  palki- 
diom  eveo  in  the  metallic  state :  the  action 
is  promoted  by  tlie  contact  of  the  atmos- 
pKeric  air.  All  the  metab,  except  gold, 
ailver,  and  platina,  precipitate  palladium 
from  iti  aolntion  in  the  metallic  state.  Psal- 
ladittm  comhtoes  readily  with  sulphnr,  but 
not  with  charcoal.  It  may  be  alloyed  with 
a  number  of  the  metals.  A  fall  account  of 
the  discoveiy  of  palladiom  with  the  contro- 
irersy  to  which  it  gave  rise  will  be  found  in 
the  Philot>ophical  Transactions  for  the  yean 
180t,  180S,  1804, 1^5. 

PALLASIA,  in  botany,  so  named  in  ho- 
nour of  Peter  Simon  Pallas,  M.  D.  a  genus 
of  ttie  Syogenesia  Polygamia  FVustranea 
class  and  order.  Natural  order  of  Compo- 
aits  Opposititblis.  Corymbiferse,  Ju«ieu. 
Essential  character:  receptacle  clia^; 
down  none;  seeds  Tertical,  flat,  margin^ 
ciliated;  calyx  imbricate.  Tliere  is  but 
one  species ;  tiz,  P.  halimifolia,  a  natiTc  of 
Lima  in  Peru. 

PALLET,  among  painters,  a  little  oval 
table,  or  piece  of  wood,  or  ivory,  very  thin 
and  smootli;  on,  and  round  which,  the 
painters  place  tlte  several  colours  they  have 
occasion  for,  to  be  ready  for  the  penciL 
Tlie  middle  serves  to  mix  the  colours  on, 
■nd  to  make  tlie  thits  required  in  the  work. 
It  has  no  handle,  but  instead  thereof  n  hole 
at  one  end  to  put  the  thumb  through  to 
lioldit 

Pailit,  among  potters,  crucible  makers, 
Ac.  a  wooden  Instrument,  almost  the  only 
one  they  use,  for  forming,  heating,  and 
fouDding  their  works:  tliey  have  several 
kinds ;  the  largest  are  oval  with  a  handle ; 
Others  axe  rovnd,  or  hollowed  triangiilariy ; 
ethen,  in  fine,  are  in  manner  of  large  knives, 
serving  to  cnt  off  wlmtever  ta  superfluous 
on  the  moulds  of  their  work. 

Pallet,  in  gilding,  an  instrument  made 
of  a  squirreft  tail,  to  take  up  the  gold  leaves 
from  the  pillow,  and  to  apply  and  extend 
them  on  the  matter  to  be  gilt.  See  Gild- 
ing. 

Pallit,  in  heraldry,  is  nothing  but  a 
amall  pale,  consisting  of  one  half  of  it  in 
breadth,  and  therefore  there  are  sometimes 
sevt>ral  of  them  upon  one  shield. 

Pallkt  is  also  a  part  belonging  to  the 
bahmce  of  a  watch  or  movement  See 
Watch. 

Pallet,  tn  ihip-bailding,  is  a  room  within 
the  hold,  closely  parted  fVom  it,  in  which 
by  layifif  tome  pigs  of  lead,  ficc.  a  ship  may 
1^  soffidently  balUited,  witboal  losing 
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room  in  the  hold;  which,  therefore,  wiB 
serve  for  tlie  stowing  the  more  goods. 

PALLIUM,  or  Pall,  an  arcbiepiscopal 
vestment  of  white  woollen  cloth,  about  th^ 
breadth  of  a  border,  made  roimd,  and 
thrown  over  the  shoulders.  Upon  this  bo^ 
d«r  there  are  two  oUieni  of  the  same  matter 
and  form,  one  of  which  falls  down  npon  tbt 
breast,  and  the  other  upon  the  back,  each 
having  a  red  cross  upon  it;  several  crossed 
of  the  same  colour  being  likewife  npon  thk 
upper  part  of  it  about^the  shoalders.  The 
pall  was  part  of  the  imperial  habit,  and  ori- 
ginally granted  by  the  emperors  to  patrl- 
arclis ;  but  at  present  it  is  given  by  tht 
Pope  as  a  mark  of  the  apostolic  power, 
without  whidi  neither  the  function  nor  title 
of  archbishop  can  be  assumed  by  the  bishops 
of  his  comnronion. 

PALM,  an  ancient  measare,  taken  from 
the  extent  of  the  hand.  The  Roaran  palm 
was  of  two  kinds:  the  great  one  was  equal 
to  about  ^  inches  English :  Hie  small  on* 
to  about  three  inches.  The  modern  palm 
differs  in  different  countries: 

In  liocs. 

At  Rome  it  is 8    S| 

At  Genoa 9    9 

In  France ..^ the  same 

TlieEngMiINdm 3    0 

PALMA,  in  botany,  pohnr.  Under  this 
name  Linnseus  has  arranged  several  geiieray 
whidi  he  has  phu^  apart  in  an  appendix  to 
the  work.  Themme  plants  constitute  one  olT 
the  seven  fomifiesor  tribes  into  irhich  all  ve- 
getables are  distributed  by  Linnaeus  in  hb 
**  Philosophia  Rotanica.'*  Hiey  are  defined 
to  be  phnts  with  simple  stems, which,  at  tlieir 
summit,  bear  leaves  resembling  those  of  the 
ferns,  being  a  composition  of  a  leaf  and  a 
branch;  and  vrhose  flowers  and  fruit  are 
produced  on  that  particular  receptacle,  or 
seat,  called  a  spadix,  protruded  from  a 
common  calyx  In  form  of  a  sheath  or  scab- 
bard, termed  by  Linnasoa  "  spatha." 

pALMiB,  is  likewise  the  name  of  the  first 
order  in  Linnaeus^  **  Fragments  of  a  Natu- 
ral Method,"  consnting  of  the  following 
genera,  the  three  Imt  of  which,  although 
not  ranged  with  the  palms  in  the  appendix 
to  his  '*  Artificial  System^**  are  placed  with 
them,  on  account  of  tlieir  alleged  confor- 
mity in  point  of  habit,  in  his  '*  Kntural 
Method."  The  plants  of  this  order  are  pe- 
rennial, and  mostly  of  the  shrub  and  tree 
kind.  The  stem  is  in  height  from  two  to  a 
hundred  feet,  and  upwards.  The  roots  form 
a  mam  of  fibresi  wtiidi  aia  commonly  slm* 
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pie,  that  is,  with<mt  any  mnificatioM.  In 
lro<;'ti-bit  the  rooto  are  terminated  by  a 
mnaU  cup,  of  a  conic  form,  which  covers 
them  like  an  extinguisher,  as  in  dnck's-meat. 
Hie  stem  is  generally  simple,  cylindrical, 
and  composed  of  strong  longitndinal  fibres ; 
the  leaves,  which  are  a  composition  of  a 
leaf  and  a  branch,  termed  by  Linnaeus 
ifrondes,  are  of  different  forms,  being  some- 
limes  shaped  like  an  umbrella  or  fan,  some- 
times singly  -or  doubly-winged^  the  small 
or  partial  leaves,  which  are  often  three  feet 
in  length,  being  ranged  alternately ;  the 
branches,  or  principal  leaves,  are  six,  eight, 
|en,  and  twelve  feet  long,  the  lengtli  vary- 
ing according  to  the  age  and  size  of  the 
plant;  the  flowers  are  male  and  female 
upon  the  saroK,  or  different  roots,  except  in 
the  water-soldier,  which  bears  hermaphrodite 
^wers  only;  and  tlie  palmetto,  in  which  the 
flowers  are  hermaphrodite  and  male  upon 
distinct  rooti.  In  vallisncria  and  frog's-bit 
loo,  the  flowers  are  not  so  properly  mate 
tmd  female  upon  different  roots,  as  barren 
hermaphrodites;  a  small  seed-bad  being 
discovered  in  those  called  the  male  flowers, 
and  the  remains  of  stamma  in  the  female. 
Abortive  flowers  of  the  same  kind  are  fre- 
quently observed  in  vallisneria  upon  the 
same  root  Tlie  common  calyx  in  this  or- 
^^r  is*  Uiat  sort  termed  a  spatha,  or  sheath, 
and  has  eitlier  one  valve  or  opening,  as  in 
date-tree,  and  cocoa-nut;  or  two,  as  in 
iaufel-nut,  and  wild  Malabar-paUn.  The 
Bpadex,  or  head  of  flowers  protruded  from 
the  sheath,  is  generally  branched.  Each 
flower  is  commonly  furnished  with  a  perian- 
thium,  or  proper  flower-cup,  consisting  of 
,three  leaves  or  divisions,  tliat  are  small  and 
permanent ;  the  petali  are  three  iu  number, 
of  a  substance  like  leather,  and  permanent 
jike  tlie  leaves  of  the  calyx.  The  flowers  of 
2ainia  have  no  petals  j  the  stamina  are  in 
^nmber  from  two  to  twenty,  and  upwards, 
anci  cohere  slightly  at  the  base.  In  frog's- 
bit  they  appear  like  a  pillar  in  the  centre  of 
the  flower;  tlie  se^d-buds  are  from  one  to 
three  in  number,  placed  in  the  middle  of 
tlie  flower,  and  support  a  like  number  of 
styles,  which  are  very  short.  In  frog's-bit, 
valUsneria,  and  water-soldier,  the  seed-bud 
is  placed  under  the  receptacle  of  tlie  flower ; 
the  freed  vessel  is  generally  a  pulpy  fruit  of 
the  berry  or  cherry  kind,  containing  one 
cell,  filled  with  fibrous  flesli,  and  covered 
with  a  skin,  which  is  of  a  substance  hke 
leatlier;  the  seeds  are  in  namber  from 
one  to  three  in  each  pulpy  fruit,  of  a  hard 
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bony  substance,  round  or  oval,  and  at- 
tached by  their  base  to  the  bottom  of  tlie 
fruit. 

PALMATED,  sometliing  resembling  the 
shape  of  the  hand :  thus  we  say  palmated 
leaves,  roots,  stones.  See, 

PALSY,  in  medicine,  a  disease  wherein 
the  body,  or  some  of  its  members,  lose  the 
power  of  motion,  and  sometimes  their  sen- 
sation of  feeling. 

PALY,  or  Pale',  in  heraldry,  is  when 
the  shield  is  divided  into  four  or  more  equal 
parts,  by  perpendicular  lines  fiilling  from 
the  top  to  the  bottom.  Palybendy  is  when 
the  escutcheon  is  divided  by  perpendicular 
lines,  which  is  paly ;  and  also  by  diagonals, 
which  is  called  bendy.    See  Bendy. 

PANACEA,  among  physicians,  denotes 
an  universal  medicine,  or  a  remedy  for  all 
diseases. 

PANAX,  in  botany,  a  genus  of  the  Po- 
lygamia  Dioecia  class  and  order.  Natural 
order  of  Hederaceae.  Araliae,  Jussieu. 
Essential  character :  umbellates  ;  corolla 
five- petalted;  stamina  five:  hermaphrodite, 
calyx  five-toothed,  superior ;  styles  two ; 
berry  two- seeded:  male,  calyx  entire. 
There  are  nine  species. 

PANACRATIUM,  in  botany,  a  genus 
of  the  Hexandria  Monogynia  class  and 
order.  Natural  order  of  Spathace«.  Nar- 
cissi, Jussieu.  Essential  character:  petals 
six;  nectary  twelve-cleft;  stamina  placed 
on  the  nectary.  There  are  ten  species. 
This  genus  consists  of  perennial  bulbous- 
rooted  plants,  from  whence  proceed  long 
narrow  leaves,  and  a  strong  upri)>ht  scape, 
two  feet  in  height,  terminated  by  a  large 
spathe,  bursting  on  one  side,  disclosing  in 
some  of  the  species,  many  ;  in  others  only 
one  or  two  white  flowers  of  great  elegance 
and  fragrauce.  They  are  chiefly  natives  of 
America  and  the  West  Indies. 

PANCREAS,  in  anatomy,  popularly 
called  tlie  sweet-bread,  is  a  large  gland,  of 
a  flattish  shape  and  fleshy  colour,  extended 
behind  tiie  stomach,  and  reaching  from  the 
duodenum  transversely  towards  the  spleen. 
See  Anatomy. 

PANCREATIC  juice,  a  Uqnid  secreted 
by  the  pancreas,  whidi  is  found  to  be 
analogous  to  saliva,  and  probably  serves  tlie 
same  purpose  in  promoting  the  digestion  of 
tlie  food.    See  Physiology. 

PAN  DAN  US,  in  boUny,  a  genus  of  the 
Dioecia  Monandria  class  and  order.  Es- 
sential character :  calyx  and  corolla  none : 
male,  anther  sessile,  Inserted  into  the  rami- 
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ftrationBofth^spadix:  female,  stigmas  two;  PANEL,  in  law,   an  oblong  piece  of 

fruit  compound.    There  is  but  one  species,  parchment,  containing  the  names  of  tlie 

m.  P.  odoratissimu^,  sweet  scented  panda-  jurors,  annexed  to  the  writ  of  venire  facias^ 

Dus.    It  is  a  native  of  the  warmer  parts  of  and  returned  by  the  Sheriff  to  the  court 

Asia,  where  it  is  much  used  for  hedges ;  it  from  whence  the  process  issued.     From 

grows  readily  from  branches;  the  tender  this  the  jury  is  often  called  the  panel,  and 

white  leaves  of  the  flowers  yield  that  most  are  said  to  be  impanelled, 

deliglitful  fragrance,  for  which  they  are  so  PANNAGE,  or  Pawnage,  in  law,  tlte 

generally  esteemed.    Of  all  theperfiimesit  fruit  of  trees,  as  acorns,  crabs,  nuts,  mast 

is  by  &r  the  richest  and  most  powerful ;  the  of  beech,  Sue.  which  the  swine  feed  upon 

lower  yellow  pulpy  part  of  the  drupe  is  in  the  woods,  and  which  in  some  places 

sometimes  eaten  by  the  natives  in  times  of  the  inhabitants  take  as  a  right  of  common, 

scarcity  and  fiunine ;  also  the  tender  white  PANNEL,  in  joinery,  is  a  tympanum, 

base  of  the  leaves,  either  raw  or  boiled.  or  square  piece  of  thin  wood,  sometimes 

PANDECTS,  in  the  civil  law,  coUec-.  carved,  framed,  or  grooved  in  a   larger 

tions  made  by  Justinian's  order,  of  five  piece,  between  two  upright  pieces  and  two 

hundred  and  thirty-four  decisions  of  the  an-  cross-pieces. 

cient  lawyers,  on  so  many  questions  occur-  PANORPA,  in  natural  history,  a  genus 

Ting  in  the  civil  law;  to  which  that  Em-  of  insects  of  the  order  Neuroptera:  mouth 

peror  gave  the  force  and  authority  of  law,  lengthened  into  a  cylindrical  homy  pro- 

by  an  epistle  prefixed  to  them.    Tlie  pan-  boscis ;  feelers  four,  nearly  equal ;  stem- 

dects  consist  of  fifty  books,  and  make  the  mata  three ;  antennae  filiform,  longer  than 

first  part  of  tiie  body  of  the  civil  law.  the  thorax ;  tail  of  the  male  armed  with  a 

PANIC,  denotes  an  iU-grounded  terror  chelate  appendage :  of  the  female  unarmed. 

or  fright.    The  origin  of  the  phrase  is  from  There  are  nine  species,  the  most  fiimiliar  is. 

Pan,  one  of  the  captains  of  Bacchus,  who,  as  its  name  imports,  P.  communis,  an  insect 

with  a  lew  men,  put  a  numerous  army  to  very  frequently  seen  in  meadows  during 

rout,  by  a  noise  which  his  soldiers  raised  in  tlie  early  part  of  the  summer.     It  is  a 

a  rocky  valley  favoured  with  a  great  num-  longish  bodied  fly  of  moderate  size,  witfi 

ber  of  echoes ;  for  this  stratagem  making  four  transparent  wings,  elegantly  variegated 

their  nambers  appear  much  greater  than  it  with  deep  brown  spots;  the  tail  of  the 

really  was,  the  enemy  quitted  a  very  com-  male  insect,  which  is  generally  carried  in 

modioiiB  encampment,  and  fled.     Hence  an  upright  position,  is  furnished  with  a  for- 

all  ill^grounded  fears  have  been  called  pa-  ceps,  somewhat  in  the  manner  of  a  lob- 

nics,  or  panic  fears.  ster's  cUw.    P.  coa,  inhabits  the  Greek 

PANICLE,  in  botany,  denotes  a  soft  islands :  upper  wings  spotted  with  brown, 

woolly  beud,  on  which  the  seeds  of  some  lower  ones  extremely  narrow,  and  as  long 

plants,  as  millet,  reeds,  &c«  hang.  again  as  the  upper  pair,  alternately  brown 

PANICULA,  in  botany,  a  mode  of  flow*  and  yellowish.    It  u  much  larger  than  the 

ering  in  which  the  fnictifications  are  dis-  communis,  and  is  distinguished  by  its  beau- 

pened    upon     footstalks  variously  snbdi-  tifhl  colours. 

vided.    It  is  a  sort  of  branching  or  difliised  P ANTOMETEK,  the  name  of  an  instra- 

spike,  composed  of  a  number  of  small  spikes  ment  used  to  take  all  sorts  of  angles,  dis- 

that  are  attached  along  a  common  foot-  tances,  and  elevations, 

■talk.    The  term  is  exemplitied  in  oats,  PAPAVER,  in  botany,  poppy,  a  genus 

panic-frass,  &c.  of  the  Polyandria  Monogynia  class  and  or* 

PANICUM,  in  botany,  paaic-gros^,  a  ge-  der.  Natural  order  of  Rhoeade«.  Papa- 
mis  of  the  Triandria  Digynia  class  and  order,  veraces,  Jussieu.  Essential  character :  ca- 
Natnral  order  of  Gramina,  Graminese,  or  lyx  two-leaved ;  corolla  fuur-pet ailed ;  cap- 
Grasses.  Essential  character :  calyx  two-  sule  one-celled,  opening  by  hole^  under  the 
valved,  the  third  valve  very  small.  Tliere  permanent  stigma.  Tliere  are  nine  species, 
are  seventy-nine  species.    For  an  account  of  See  Poppt. 

this  very  numeronsgenus,  we  refer  the  reader  PAPER,  sheets  of  a  thin  matter,  made 

to  MartynTis  edition  of  Miller's  Botany.  of  some  vegetable  substance.    The  mate- 

PANIERS,  baskets  ui^  in  fortification,  rials  on  which  mankind  have,  in  different 

In  military  affiiirs  the  term  is  expressive  of  ages,  contrived  to  write  their  sentiments, 

a  man  dangerous  to  society,  of  one  who  have  been  extremely  various;  in  tlie  early 

onght  to  be  guarded  against  where  confi-  ages  they  made  use  of  btone«,  and  tables  of 

deaee  and  disaetion  are  necessary.  wood,  wax,  ivory,  &c.    Paper,  with  regai  d 
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to  die  mamier  &i  makiiig  it,  and  the  mate- 
mb  eniployetl  tbeteiiiy  is  rednrible  to  seve- 
fal  kaiHb ;  as  Ej^ptiao  paper,  made  of  tlie 
rush  pnpynift;  baric  paper,  made  of  tiie 
inaer  riad  of  se?eral  trees;  cottoa  paper  ; 
tncombostible  paper;  and  Enropeao  paper, 
made  of  linen  rags* 

Egyptian  paper  was  prindpaOj  used 
among  the  ancients ;  being  made  of  tiw 
papyrus,  or  bibliis,  a  species  of  rnsii,  which 
p-ew  on  the  banks  of  the  Nile:  in  makiM^ 
it  into  paper;  they  began  with  lopping  off 
the  two  extremes  of  the  plant,  the  bead  and 
the  root:  the  remaiuin^f  part,  which  was 
the  stem,  they  cot  lengthwise  mto  two 
nearly  egmd  parts,  and  from  each  of  these 
they  stripped  tlie  scaly  pellicles  of  whidi  it 
consisted.  The  innermost  of  these  pelUdea 
were  looked  on  as  the  best,  and  that  near- 
est the  rind  as  the  worst :  they  were  ther»> 
fore  kept  npart,  and  made  to  constitate 
two  different  sons  of  paper.  As  the  pelli- 
cles were  taken  off,  they  extended  them  on 
n  table,  laying  them  over  each  other  trans-  ^ 
tersely,  so  ki  that  the  fibres  made  right  ao- 
^tsi  in  this  state  they  were  glued  together 
by  the  moddy  waters  of  the  Nile ;  or,  when 
those  were  not  to  be  had,  with  paate  made 
of  the  finest  wheat  flour,  mixed  with  hot 
water  and  a  sprinkling  of  vinegar.  The 
pellicles  were  next  pressed,  to  get  oat  the 
water,  then  dried,  and  tostly  flatted  and 
smootiied  by  beating  them  witli  a  mallet : 
tliU  was  the  Egyptian  paper,  which  was 
sometimes  further  polished  by  robbing  it 
Willi  a  glass  ball,  or  the  like. 

Bark  p«p«r  was  only  the  inner  whitish 
yind,  inclosed  between  the  bark  and  the 
wood  of  several  trees,  as  the  maple,  plane, 
beech,  and  elni^  but  especially  the  tilia,  or 
linden  tree,  which  was  that  mo«tly  iised 
flir  tliis  purpose.  On  this,  stripped  pff, 
flatted,  and  dried,  the  ancients  wrote 
books,  several  of  which  are  said  to  be  still 
extant 

Clitnese  paper  Is  of  various  kinds;  some 
is  made  of  the  rinds  or  barks  of  trees, 
especially  the  mulberry  tree  and  elm,  but 
chiefly  of  the  bamboo  and  cotton  tree.  In 
hct,  almost  each  province  has  its  several 
paper.  The  preparations  of  ptper  made 
of  the  barks  of  trees  may  be  instanced  in 
that  of  the  bamboo,  which  is  a  tree  of  the 
eane  or  reed  kind.  The  second  skin  of 
the  bark,  vrhich  is  soft  and  white,  is  ordi- 
narily made  use  of  for  paper :  this  is  beat 
hi  fair  water  to  a  pulp,  which  they  take 
op  in  larg,e  moulds,  so  that  some  slieets  are 
%berf  twelve  feet  ip  lei^th ;  they  are  com- 


pleted by  dipping  Ibem,  sheet  hy  sheets  in 
alnm  vrater,  which  serves  instead  of  the 
aiae  among  us,  and  not  only  hinders  the 
paper  from  imbibing  the  ink,  but  makes  it 
h>ok  as  if  varnished  over.  This  paper  is 
white,  soft,  and  close,  without  the  least 
roughness,  though  it  cracks  more  easily 
than  European  paper ;  is  very  subject  to  bo 
eaten  by  the  worms,  and  its  thinness  makea 
it  Uable  to  be  soon  worn  out. 

Cotton  paper  is  a  sort  of  paper  vrhich  baa 
been  in  use  upwards  of  six  hvndred  yean. 
In  the  grand  library  at  Psiris  are  mami- 
scriptB  on  this  paper,  which  appear  to  bo 
of  the  tenth  oentury ;  and  from  the  twelfth 
century,  cotton  manuscripts  are  more  fre- 
quent than  parchment  ones.  Cotton  paper 
is  stiB  made  in  the  East  Indies,  by  beating 
cotton  fags  to  a  pulp. 

Linen  or  European  paper  appears  to  havo 
been  first  introduced  a^ong  us  towards  the 
beginning  of  the  fourteenth  century,  bat 
by  whom  this  valuable  commodity  was  in- 
vented is  not  known.  The  method  of 
makmg  paper  of  linen  or  hempen  rags  it 
as  follows :  the  linen  rags  being  carried  to 
the  mill,  are  first  sorted ;  then  waited  very 
dean  in  puncheons,  whose  sides  are  grated 
vrith  strong  wires,  .and  the  bottoms  bored 
ihn  of  holes.  After  this  thf  y  are  fermented, 
by  laying  them  in  heaps  dose  covered  with 
sacking,  till  they  sweat  and  rot ;  which  is 
commonly  done  in  four  or  five  days.  When 
duly  fennented,  they  are  tvnsted  into  hand- 
ftils,  cut  small,  and  thrown  into  oval  mor- 
tars, made  of  well-seasoned  oak,  alnrnt  half 
a  yard  deep,  vrith  an  iron  pbte  at  bottom, 
au  inch  thick,  eight  inches  broad,  and  thirty 
long:  in  the  middle  is  a  washing  block, 
grooved,  with  five  holes  in  it,  and  a  piece 
of  hair  sieve  fastened  on  the  mside :  thii 
keeps  the  hammers  from  touching  It,  and 
prevents  any  thing  iirom  gciog  out,  except 
the  foul  water.  These  morurs  are  continn* 
ally  supplied  with  vrater,  by  little  troughs, 
from  a  cistern,  fed  by  buckets  fixed  to  Iho 
several  floats  of  a  great  vrheel,  winch  raiset 
the  wooden  hammers  for  pounding  the  r^ 
'  in  the  mortars.  When  |hera|^are  beaten 
to  a  certain  degree,  called  5ie  fint  stufi, 
the  pnlp  is  removed  mto  boxes,  made  liko 
corncliandlers'  bins,  with  the  bottom  board 
ashmt,  and  a  little  separation  on  the  front, 
for  tiie  water  to  drain  away.  The  pulp  of 
the  rags  being  in,  they  toke  away  us  many 
of  tlie  front  boards  as  are  needftil,  and  presf 
the  mass  doi^n  liard  vrith  their  hands :  th^ 
next  day  they  put  on  another  board,  and 
add  more  pulp,  till  the  boK  is  fiiU,  and  hi^M 


it  mniiis  meUowinf  a  week,  moreor  Itis,  a  groove  to  the  coiicher,  wlio  turns  ont  Hie 

according  to  the  weather.    After  this,  the  sheet  npoo  a  felt,  laid  on  a  plank,  and  lays 

stiift'  is  afsin  pat  into  dean  mortars,  and  another  felt  on  if,  and  risturns  the  mould  V> 

is  beaten  afresh,  and  removed  into  boxesy  the  maker,  who  by  this  time  has  prepanyl 

as  before ;  in  whieh  state  it  is  called  thia  a  second  sheet,  in  another  mould  j  and  thi)s 

second  atoiF.    The  mass  is  beat  a  third  they  proceed,  laying  alternately  a  sheet 

time,  till  some  of  it  being  mixed  with  fair  and  a  felt,  till  they  have  made  six  quir^ 

water,  and  strewed  to  and  fro,  appeata  of  paper,  which  is  called  a  post  ^  and  this 

lile  floor  and  water,  withont  any  lamps  they  do  with  such  swifbaess,  that,  in  maigr 

in  it;  it  is  then  fit  for  the  pit  mortar,  sorts  of  paper,  two  men  make  twenty  posts 

vrhere  it  is  perfectly  dissolved,  and  is  then  or  more  in  a  day.    A  post  of  paper  beii^ 

carried    to  the  vat,    to  be  formed  into  made,  either  the  maker  or  coocher  whis« 

sheets  of  paper.     But  lately,  instead  of  ties ;  on  which  four  or  five  men  advance, 

j>oondJii^;  tlie  rags  to  a  pulp  with  lai]ge  ham*  one  of  whom  draws  it  under  the  press,  and 

mers,  as  above,  they  make  use  o^  an  engine,  the  rest  press  it  with  great  force,  till  all  the 

which  performs  the  wor|^  m  much  lees  time,  water  is  squeezed  from  it ;  after  which  it  b 

Tliis  engine  consists  of  a  round  solid  piece  separated,  sheet  by  sheet,  from  the  felts, 

of  wooc^  into  which  are  ^tened  several  and  laid  regnlarly  one  sheet  upon  another.; 

long  pieces  of  steel,  groond  very  sliarp.  and  having  undeigone  a  second  pressii^,  it 

Ipkis  is  placed  in  a  laige  trough  vrith  the  is  hung  up  to  dry.    When  sufficiien^y  ^ied 

rags,  and  a  sufficient  quantity  of  wfiter.  Ajt  it  is  taken  off  the  lines,  rubbed  smootfi 

the  bottom  of  the  trough  is  a  phUe  with  with  tlie  hands,  and  laid  by  till  sizejd,  which 

steel  bars,  ground  sharp  Mke  the  former ;  is  the  next  operation.    For  this  they  choo8|S 

and  the  engine  being  carried  round  with  a  fine  temperate  day,  and  having  boiled  ^ 

prodtgioos  velocity,  reduces  the  rags  to  n  proper  qmntity  of  clean  parchment  or  vel* 

palp  in  a  very  short  time.    It  must  be  ob-  lum  shavings,  in  water,  UU  it  comes  to  ^ 

served,  tliat  the  motion  of  the  engine  causes  siae,  they  prqmre  a  fine  doth,  on  which 

the  water  in  the  trough  to  circulate,  and  they  strew  a  due  proportion  of  white  vitriol 

by  that  means  constantly  returns  the  stuff  and  roch-alum,  finely  powdered,  i^d  strain 

to  the  engine.    The  trough  is  constantly  the  sise  through  it,  into  a  large  tub ;  in  which 


fed'with  dean  water  at  one  end,  while  the 
jilrty  WAter  from  the  rags  is  carried  off  at 
the  other,  through  a  hde,  defended  with 
wire  gratings  iu  order  to  hiodej-  the  pulp 
fiom  going  off  with  the  dirty  vvater. 

When  the  stnff  is  pripdpally  prepared 
as  above,  it  is  (carried  to  jthe  vat,  and  mqced 
with  a  proper  qn^tity  of  water,  which 
ihey  ca^  primii^  the  vat.  The  vat  is 
sightly  primed,  when  the  liqnof  has  such  a 
proportion  of  the  pulp,  as  that  the  mould, 
on  bemg  dippe^  into  it,  will  just  take  np 
anoii^  to  make  a  sheet  of  paper  of  the 
thickness  required.  The  moald  is  a  kmd 
of  siew,  exactly  of  the.siie  of  the  paper  lo 
he  made,  and  about  an  inch  deep,  the 
hotloaa  bemg  formed  of  fine  brass  wira 
gjDi^ded  opidemeath  with  sticJjjLs,  to  prevent 
its  haggiiv<iown,  and  to  keep  it  horixontal ; 
fwl  further,  to  strengthen  the  bottonsi,  Ihere 
|m  huge  wires  placed  in  paralld  tois,  at 
aqnal  ^atunicia^  srhich  form  thoye  hues  visi- 
ble in  ai  white  p^per,  wWen  held  up  to  tlie 
light:  the  nark  of  the  p^per  is  also  made 
in  this  bottom,  by  interweavvsg  a  laiga 
wire  in  any  particular  form*  Tbis  mndd 
the  uMker  dips  into  the  lufuor,  and  gives  it 
f  shake  fs  he  tikes  it  ont,  to  dear  the  yra* 
lerfiomtkispalp.    Ha  jttUnsMoit  pUmg 


they  dip  as  much  paper  at  once  as  they  can 
conveniently  hold,  and  with  a  quick  nuH 
tion  give  every  sheet  its  share  of  the  sise, 
which  most  be  as  hot  as  the  hand  can  well 
bear  it.  After  this  tlie  paper  is  pressed, 
hong  up  sheet  by  slieet  to  dry  ;  and,  bein^ 
taken  down,  is  sorted,  and,  nhat  is  only 
fit  for  outside  quires,  laid  separately :  it  is 
.then  told  into  quires,  which  are  folded  and 
pressed.  The  broken  sheets  are  commonly 
put  together,  and  two  of  the  worst  quires 
are  placed  on  the  outside  of  every  ream  or 
bundle,  and  being  tied  up  in  wrappers, 
made  of  the  settUng  of  the  vat,  it  is  fit  for 
sale. 

Paper  Is  of  various  kinds,  and  used  for 
various  purposes :  with  regard  to  colour,  it 
is  principally  distinguished  into  white,  blpe^ 
and  brown ;  and  with  regard  to  its  dimen* 
sions,  into  athis,  dephant,  imperial,  super* 
royal,  royal,  medium,  demy,  crowo,  fodV 
o^,  and  pot  paper. 

Fig.  1,  Paper  Mill,  is  an  devation  of  an 
eqgine  paper  mill ;  (^K- 1)  f^  plan ;  wd  (fig. 
3)  a  section  of  it ;  the  same  letters  refer  tp 
aU  the  ignres.  It  is  contained  in  a  s%uara 
wooden  ^rhest,  A9DB,  iine4  wtlth  leacl, 
and  divided  in  the  middle  by  a  purti^Uoab 
FFi  m  the  from apB4  back  9(  tha  c^Mi 
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two  5!iort  beams,  GG,ggj  arc  bolted ;  tliey 
have  long  morticfs  throiigU  tliem  to  receive 
tenons,  at  the  end  of  two  borUontal  levers, 
H  H,  which  turn  on  bolts  in  one  of  the 
beams,  Ojg',  as  centres,  and  are  elevated  or 
depressed    by    taming   the    ants  of  two 
screws,  h  A,  fixed  to  tlie  tenon,  and  coming 
vp  through  the  top  of  the  beams,  Og,  upon 
which  the  nuts  take  their  bearing.    Two 
brasses  are  let  into  the  middle  of  the  leven, 
H  H,  and  form  the  bearing  for  the  spindle, 
1 1,  of  the  engine  to  tarn  npon.    K,  is  the 
cylinder,  made  of  wood,  and  fixed  hst  upon 
the  spindle,  II;  it  has  a  number  of  knives 
or  cutters  fixed  on  it,  parallel  to  its  axis, 
and  projecting  from  its  circumference  about 
an  inch.    L,  (fig.  5)  is  a  circular  breasting, 
made  of  boards,  and  covered  with  sheet- 
lead,  which  fits  the  cylinder  very  tnily,  and 
leaves  but  very  little  space  between  the 
teeth  and  the  breasting,  L.  M,  is  an  inclined 
plane,  leading  reguUrly  from  the  .bottom 
of  the  engine  trough,  to  the  top  of  the 
breasting ;  and  N  is  another  plane,  but  of 
smaller  inclination,  leading  from  the  bot- 
tom of  the  breasting ;  at  the  bottom  of  the 
breasting,  beneath  the  axis  of  the  cyUnder, 
%  block,  P,  is  fixed,  it  has  cutters  of  the 
same  size,  and  exactly  similar  to  those  in 
the  cylinder,  which  pass  very  near  to  those 
in  the  block,  but  do  not  touch;  this  block 
is  fixed  by  a  dove-tail  into  the  wooden  bot- 
tom of  the  breasting ;  it  comes  througti  the 
wood-work  of  the  chest,  and  projects  a 
small  distance  from  the  outside  of  it,  and  is 
kept  up  to  its  place  by  a  wedge,  Q,  (fig.  i); 
by  withdrawing  this  wedge  the  block  be- 
comes loose,  and  can  be  removed  to  sharpen 
the  cutters  as  occasion  requires. 

The  cylinder  is  turned  round  with  great 
velocity  by  a  small  pinion,  E,  turned  by  a 
cog-wheel,  which  is  turned  vrith  the  inter- 
vention of  other  wheels  by  a  water-wheel, 
•o  as  to  revolve  about  one  hundred  and 
twenty  times  per  minute.  This  great  velo- 
city draws  the  rags  and  water  with  which 
the  engine-trough  is  filled,  down  between 
the  cylinder  and  the  fixed  cutters  in  the 
block,  P;  and  by  this  they  are  cut  in 
pieces,  and,  passing  round  the  partition, 
FP,  come  to  the  cylinder  again:  the  breast- 
ing, L,  by  being  so  close  to  the  cylinder, 
and  its  top  so  near  the  surface  of  the  water, 
prevents  the  rags  getting  to  the  cylinder  too 
ftst,  and  by  that  means  clogging  it  op,  or 
raising  it  np  from  Its  bearing ;  and  if  any 
rags  come  to  the  breasting  rolled  op,  the 
action  of  the  cylinder  against  the  breasting 
tends  to  opes  them,  and  bfing  them  in  their 


proper  direction  to  the  cylinder.  Hie 
screws,  h  A,  are  used  to  raise  or  lower  the 
cylinder,  and  cause  it  to  cut  finer  or 
coarser  by  enlarging  or  diminishing  tlie 
space  between  the  cutters  in  the  block,  P, 
and  those  of  the  cylinder. 

A  cover  is  put  over  the  cylinder  to  pre- 
vent the  water  and  rags  being  thrown  ont 
qf  the  engine  by  its  great  velocity ;  it  is  a 
square  box,  ahde^  and  has  two  small 
troughs  at  d  and  «,  coming  through  the 
sides  of  the  box,  /g,  are  two  hair  sieves, 
sliding  in  grooves  made  in  each  side  of  the 
box:  the  cylinder,  as  it  turns,  throws  a 
great  qoantity  of  tlie  water  and  rags  np 
against  these  sieves ;  the  water  goes  through 
them,  and  runs  down  the  troughs  at  d  and  e, 
and  from  thence  into  the  end  of  leaden 
pipes,  h  i,  (fig..l),  by  which  it  is  conveyed 
away:  k  <,  are  grooves  for  two  boards, 
which,  when  slid  down  in  their  places,  co- 
ver the  hair  sieves,  and  stop  the  water  going 
throiigh  them.  A  considerable  part  of  the 
rags  thus  throvm  up  by  die  cyfinder,  pass 
quite  over  it,  and  go  down  under  it  again. 

Hie  engine  is  constantly  supplied  with 
fair  water  by  a  pipe,  R,  delivering  it  into  a 
small  cistern  communicating  with  the  en- 
gine ;  the  pipe  has  a  flannel  bag  tied  to  the 
end  to  strain  the  water.  In  hirge  mills, 
two  engines  exactly  similar  are  used,  but 
one  set  to  act  finer  tlian  the  other  \  the  rags 
are  first  worked  in  the  coarse  one,  and  af- 
terwards in  the  fine  one ;  but  some  milb 
have  but  one  engine,  and  alter  it  to  cut  fine 
by  the  screws,  i^  A. 

The  paper  proper  for  writing  shoald  be 
without  knots,  without  any  parts  of  the 
sluff  not  triturated,  vrithout  folds,  and  #ith- 
out  wrinkles,  of  a  supple  texture,  its  grain 
uniform  and  regular,  softened  in  the  ex- 
change, and  not  destroyed  by  smoothing. 
The  ground  of  this  paper  must  be  extremely 
white,  or  shaded  with  a  very  light  blue, 
which  adds  to  its  natural  splendor.  It  is  of 
great  importance  that  it  be  fully  and  equal- 
ly sized,  otherwise  the  writing  cannot  be 
well  finished,  and  the  turnings  of  the  letters 
will  be  very  imperfect.  The  paper  used 
for  drawing,  or  for  coloured  maps,  is  in 
some  mills  made  from  one  kind  of  white 
stuff,  either  fine  or  middling;  in  others,' 
from  a  mfacture  of  ttiree  or  four  kinds  of 
St  uff  of  different  colours.  The  Dutch  were 
not  long  ago  almost  wholly  in  possession  of 
this  mannfiictore.  The  same  qualities  are 
necessary  in  this  paper  as  in  that  for 
writing.  The  grain,  however,  most  be  a 
little  more  raised,  although  softened  by  the 
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'exdnoge;  for,  without  tliis  gnio,  the  pen* 
cil  would  leave  with  difficulty  the  traces  of 
the  objects.  Great  care  is  also  necessary 
in  the  sisioif  of  tiiis  paper,  that  the  drawing 
be  neatly  periormed,  «id  also  that  the  stnk^ 
hag  of  the  ink  or  colours  into  the  inegulari- 
ties  of  the  stuff  be  prevented. 

The  British  and  Dutch  have  had  the 
l^reatest  success  in  manufacturing  paste* 
board,  which  they  make  either  from  a  sin- 
gle mass  of  stuff  on  the  form,  or  from  a  col- 
lection of  several  sheets  pasted  together. 
In  both  cases,  the  sheets  of  pasteboard  are 
made  of  stuff  not  rotted,  and  triturated 
with  rollers,  furnished  with  blades  of  well- 
tempered  steel.  By  the  operation  of  the 
exchange,  and  smoothing  continued  for  a 
long  time,  the  British  and  Dutch  obtain  so- 
lid and  smooth  stuffi,  which  neither  break 
under  the  folds  of  cloth  nor  adhere  to  them. 
The  stuflb  not  putrified  have  another  ad- 
vantage  in  this  species  of  pasteboard, 
namely,  that  of  resisting  the  action  of  heat, 
wiiich  they  experience  between  the  folds 
«f  cloth,  without  wasting  or  tarnishing,  and 
of  consequence,  they  may  be  used  for  a 
long  time.  In  England  they  have  at  least 
equalled  any  other  nation  iu  the  manufac- 
ture of  this  paper ;  and  even  in  Scotland 
they  have  arrived  at  such  a  degree  of  per- 
fection in  this  art,  that  great  part  of  what 
they  manufacture  is  sent  into  England.  It 
requires  to  be  made  of  a  soft  and  equal 
atnff,  without  folds  or  wrinkles,  of  a  natural 
whiteness,  and  with  a  shade  of  blue.  It 
must  be  siaed  less  strongly  than  writing  pa- 
per, but  sufficiently  well  to  give  neatness 
to  the  characters.  The  paper,  thus  pro- 
perly prepared,  yields  easily  to  the  print- , 
ing- press,  and  takes  a  sufficient  quantity  of 
ink.  The  stuff  most  be  without  grease, 
and  wrouglit  with  that  degree  of  slowness 
as  to  make  it  spread  equally  over  the  form, 
and  take  a  neat  and  regular  grain ;  without 
this,  the  characters  will  not  be  equally 
marked  in  every  part  of  the  page;  and  the 
smallest  quantity  of  grease  renden  the  siz- 
ing unequal  and  imperfect.  Some  artists, 
with  considerable  success,  both  to  meliorate 
the  grain,  and  to  reduce  the  inequalities  of 
the  surface,  have  submitted  this  paper  to 
the  exchange.  And  it  is  proper  to  add^ 
that  a  moderate  degree  of  exchanging  and 
of  pressing  may  be  of  great  service  after  the 
sheets  are  printed,  to  destroy  the  hoUow 
places  occasioned  by  the  press,  and  the  re- 
lievo of  the  letters.  Engraving  requires  a 
paper  of  the  same  qualities  with  tlie  last 
mentioned,  with  respect  to  the  stuff,  which 


most  be  pure,  vHtfaont  knots,  and  'equally 
ledoced  ;  the  grain  uniform,  and  the  sheets 
without  folds  or  wrinkles.  l*o  preserve  the 
grain,  it  is  necessary  that  it  be  dried  slowly 
in  the  lo^rest  place  of  the  drying  house.  If 
it  is  submitted  to  the  exchange,  the  effects 
of  it  must  be  moderated  with  the  greatest 
care,  and  the  action  of  the  two  first  presses 
must  be  equally  distributed  over  the  whole 
mass,  otherwise  the  inequality  of  the 
moisture  at  the  middle  and  sides  will  ex- 
pose it  to  wrinkles  in  the  drying.  Tlie  siz- 
ing of  this  paper  must  also  be  moderate. 
These  circumstances  are  necessary  to  make 
it  receive  with  neatness  all  the  soft  and  de- 
licate touches  of  the  plate.  The  soft  and 
yielding  paper  of  Auvergne  possesses  aU 
those  advantages ;  and  accordingly,  a  great 
quantity  of  tliis,  and  of  printing  paper,  were 
formerly  imported  into  Britain  and  Hoi* 
land  from  France,  where  they  still  continue 
to  rot  the  materials  from  which  they  mak« 
engraving  paper. 

The  wire- wove  firame  is  peculiarly  adapt* 
ed  to  this  kind  of  paper.  Paper  for  cards 
must  be  manufactured  from  a  pretty  firm 
stuff,  in  order  to  take  that  degree  of  smooth^ 
ness  which  makes  the  cards  glide  easily 
over  one  another  in  using.  For  this  reason 
the  card-makers  reject  every  kind  of  paper 
which  is  soft  and  without  strength.  This 
paper  requires  to  be  veiy  much  sised,  since 
the  sizing  holds  the  place  of  varnish,  to 
which  the  smoothing  gives  a  glazed  and 
shining  surface.  To  answer  all  tliese  pur^ 
poses,  the  rags  require  to  be  a  little  rotted, 
and  the  mallet?  strongly  armed  with  iron 
studs. 

There  are  three  metliods  by  which  paper* 
hangings  are  painted ;  the  first  by  printing 
on  the  colours ;  the  second  by  using  the 
stencil ;  and  the  third  by  hiying  them  on 
vrith  a  pencil,  as  in  other  kinds  of  painting-. 
When  the  colours  are  hiid  on  by  printing, 
the  impression  is  made  by  wooden  prints, 
which  are  cut  in  such  a  manner,  tint  the 
figure  to  be  expressed  is  made  to  project 
from  tlte  surface  by  cutting  away  all  the 
other  part  -,  and  this,  being  charged  with 
the  colonn  tempered  with  their  proper  vet 
hide,  by  letting  it  gently  down  on  the 
block  on  which  the  colour  is  previously, 
spread,  conveys  it  from  thence  to  the 
ground  of  the  paper,  on  which  it  is  made  to 
fall  more  forcibly  by  means  of  its  weight, 
and  the  effort  of  the  arm  of  the  person  who 

§e5  the  print  It  is  easy  to  condndcy  tha' 
tiiere  most  be  as  many  separate  prints  as 
there  arecolooia  to  be  printed.  Bat  whera 
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there  are  more  than  ooe,  great  care  mmt  be  freedom  and  Tariety,  m»t  to  be  bad  is  print* 
taken,  after  die  tint,  to  let  tlie  priot  &I1  exr  led  outlines,  are  ^eiired  to  bo  bad  in  the 
actlyin  tbeaamepartof  tbe  paper  as  that  Jvork.    The  paper  designed  for  receiving 
frbicb  went  before ;  otberwise  tbe  figure  of  the  floek  i»  fint  prepared  witb  a  vaniiah- 
the  design  would  be  brooght  into  irregulari-  gronnd  witb  some  proper  ooSour,  or  by  that 
ly  and  confusion.  In  common  paper  ^4ow  ^  the  paper  itself.    It  is  frequently  prao> 
price,  it  ia  usual,  therefore,  to  print  only  ^i*^  to  print  aome  Mosaic,  or  other  small 
the  ooilines,  and  lay  on  the  rest  of  the  eo-  nnmog  figure  an  colours,  on  the  ground, 
lours  by  st«ncilling,  whidi  both  saves  the  -before  the  flock  be  laid  on ;  and  it  may  be 
expense  of  cntting  more  prints,  and  can  be  done  witb  any  pigment  of  the  colonr  de- 
practised  by  common  workmen,  not  requir-  aired,  tempered  with  r4miab,  and  laid  on 
ing  tlie  grent  cane  and  dexterity  aecemary  by  a  print  cut  conospondeDily  to  tliat  end. 
10  Uie  using  several  prints.    Tbe  manner  oif  I'he  method  of  laying  on  the  fiock  is  tliis : 
•tenciUiog  the  colours  is  this :  the  figure,  ^  wooden  print  being  cut,  as  is  above  de- 
•w^ichall  the  parts  of  ai^  particular  colour  acrihed,  for  laying  on  the  colour  in  such 
B»ke  in  the  design  to  be  painted,  is  to  be  manner  that  the  part  of  the  design  which  is 
out  out  in  apiece  of  tltin  leather  or  oil-doth,  iotended  for  the  flock  may  project  beyond 
which  pieces  of  leather,  or  oil-doth,  are  ^^  s^l  of  the  surfiice,  the  vnmisb  as  put  on 
called  BteucHs ;  and  being  laid  flat  on  the  *  block  covered  with  leather  or  oil-clolh, 
sheets  of  paper  to  be  priaited,  spread  on  a  Vid  the  print  is  to  be  used  also  in  the  same 
table  or  floor,  are  to  be  nibbed  over  with  Aanner,  to  lay  the  varnish  on  all  the  parts 
the  ooh>ur,  properiy  tempered  by  means  of  wltere  the  flock  is  to  be  fixed.    Tlie  sheet, 
a  large  bmsb.    Tbe  colour  passing  over  the  thus  prepared  by  the  varnished  impiemioai, 
jvhole  is  consequently  spread  on  those  parts  » then  to  be  removed  to  anotlier  block  or 
of  the  paper  wftiere  tbe  cloth  or  leather  as  tabic,  and  to  be  strewed  over  with  flockf 
i!ot  away,  and  give  tlie  same  effect  as  if  hud  vhicb  is  afterwards   to   bo  gent^  com- 
on  by  a  print.    This  is  nevertbcleH  only  pnmed   by  a  board,  or  some  other  flat 
practicable  in  parts  where  there  ate  only  ho^y*  to  make  the  varnish  take  the  better 
detacbed  roames  or  spots  of  colours ;  for  bold  of  it :  and  then  the  sheet  is  to  be  Imiig 
where  there  are  small  continued  lines,  or  ^  *  ^^me  till  the  varnish  bo  perfectly  dry, 
pants  that  run  one  into  another,  it  is  difll-  f^t  which  time  the  snpetflnoos  part  of  flock 
cvkt  to  preserve  the  connection  or  conti-  u  to  be  brushed  t€  by  a  soft  camd's-hair 
fluily  of  tbe  parts  of  the  doth,  or  to  keep  brush,  and  the  proper  flock  will  be  found  to 
the  smaller  corners  close  down  to  the  pa-  adhere  m  a  veiy  strong  manner.  The  method 
per ;  and  therefore,  in  sudi  cases,  printa  0t  preparing  the  flock  is,  by  cutting  wooUea 
are   preferable.    Stencilling   is   indeed  a  'H^  ^  pieces  of  doth  with  the  hand,  by 
cheaper  method  of  ridding  coarse  work  nmaas  of  alarge  biUor  choppnig-knife;  or 
than  printing;  but  wtthoot  such  extraordi-  ^  means  of  a  mnchtae  worked  by  a  horse- 
fimry  attention  and  trouble,  as  render  it  >nil^*    Inhere  is  a  kind  of  counterfeit  flock- 
•qually  difficult  with  printing,  it  is  fiir  less  l>«P«r«  ^vhich,  when  well  managed^  has  very 
teiutiibl  aad  exact  in  the  effect    For  the  f»»^  ^  sune  effect  to  the  eye  as  the  real, 
oothne  of  the  spots  of  colour  want  that  though  done  with  leas  expensSe.    The  man* 
ahrnprn^  and  regnlarity  that  are  given  by  ntr  of  makmg  this  sort  is,  by  laying  m 
prints,  besides  tbe  frequent  extra  hneations,  ground  of  vmiiish  on  the  paper ;  and  having 
or  deiriations  fraoi  (he  just  figure,  which  afberwards  printed  the  design  of  the  flock 
happens  by  the  original  misphicing  of  the  ■■  vanish,  in  the  same  maimer  as  for  the 
ateodl#,or  tlte^shitliiag  the  phwie  of  them  t*>ic;  inrtead  of  the  flock,  some  pigment, 
during  the  opersiion.  Pendliinf  is  only  used  ^  drycdoor,  of  the  same  hue  with  the 
in  the  case  of  nicer  work,  sach  as  the  better  ^^^  required  by  the  deagn,  bat  somewhat . 
imitations  of  the  India  paper.  It  is  perform-  ^  ■  darker  shade,  being  wdl  powdered,  ia 
ed  in  the  same  manner  as  other  paintings  strewed  on  the  printed  vamish,  and  pro* 
in  water  or  vamish.    It  is  sometimes  used  duces  nearly  the  same  appearance, 
only  to  fill  the  ootUnes  already  tbnned  by        PApex,  bUaing,  is  paper  not  sued,  and 
printing,  wliere  the  price  of  the  colour,  or  into  which  ink  readily  sinks:  it  is  used  in 
the  exac^esa  of  the  manner  m  whidi  it  it  books,  &c.  histcnd  of  sand,  to  prevent 
rcqained  to  be  laid  no,  render  the  atandl*  Wottuig;  and  also  by  apothecaries  for  fil- 
ling or  printing  it  lorn  proper;  at  other  tering. 

tiroes,  it  ia  used  for  forming  or  dottneatrng        PAPIER  nutche.     This  is  a  substanct 

some  porta  of  the  dcMgn,  where  a  spirit  of '  made  of  eatthigs  of  white  or  brown  paper, 
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boiled  fn  wtter,  and  Mton  in  a  mortAr  till  obldiig,  the  lower  ones  tery  short.    In  some 

they  are  reddeed  into  a  kind  of  paste,  and  of  the  Heliconii  the  under  wings  aresligbtly* 

then  boiled  with  a  solution  of  gum  arable  indented. 

or  of  site,  to  gite  tenacity  to  the  paste,  3^  DtnuA^  from  the  sons  and  daugineni  of 

whieh  is  afterwards  Ibrmed  into  different  Dtnaos.  Tbese  are  divided  into  D:  candid! 

toys,  lee.  by  pressing  it  into  oiled  nionlds.  and  D.  festivi;  the  wings  of  the  former  are 

When  dry,  it  is  done  over  with  a  mixture  of  white,  of  the  hitter  ti>ey  are  variegated, 

site  and  iamp^bhick,  and  afterwards  var*  4.  PfymphaUs:   wings  denticulate.     OP 

nisbed.    Hie  Mack  varnish  for  these  toys,  these  there  are  the  gemmati  and  tlie  phiile* 

accordhag  to  Dr.  Lewis,  is  prepared  as  fol-  rati ;  the  one  having  eye-shaped  spots  eitlier 

lows*  Some  colophony,  or  turpentine,  boil-  on  all  tiie  wings,  or  on  the  upper  or  lower 

ed  down  till  it  becoines  black  and  friable,  pair  only ;  the  otb^  have  no  spots  on  their 

is  melted  In  a  glased  earthen  vessel,  and  wings,  but,  in  general,  a  great  variety  of 

thrice  as  mndi  amber  in  fine  powder  sprink-  colours . 

led  in  by  degrees,  with  the  addition  of  a  6.  PWnn:  small;  the  larva  often  con- 
little  spirit  or  ofi  of  torpentme  now  and  tracted«  Htese  are  divided  into  the  rn  rales, 
then :  when  tiie  amber  is  melted,  sprinkle  wmgs  writb  obscure  spots ;  and  the  urbicohi^ 
in  the  same  qmuitity  of  sarcocoUa,  continn*  Wings  mostly  with  transparent  spots. 
ing  to  stir  them,  and  to  add  more  spirit  of'  Among  the  Equites  TVoes,  the  P.  Pria- 
tnrpefltiae,  tHl  the  whole  becomes  fkid;  mos  should  take  the  lead,  not  only  from' 
then  strain  ont  the  clear  throtigh  a  coarse  the  corresponding  tlignity  of  the  name,  but' 
hair  bag^  pressing  it  gently  b^etweeh  hot  fl^^om  the  exquisite  appearance  of  the  animal 
boards.    Tliis  varnish,  mixed  with  ivory*  itself,  which  Linnaeus  considered  as  the 
Iriaek  in  fhie  powder,  is  applied  In  a  hot  most  beanUfhl  of  the  wliole  papilionaceous 
room  OB  the  dried  paper  paste,  wlii<4i  is  tribe.     This  admirable  species  measnrrs 
then  set  In  a  gently  heated  oven,  next  day  more  than  six  inches  from  wing*s  end  to 
in  a  hotter  oven,  and  die  third  day  in  a  very  wing^  end :  the  upper  wings  are  velvet* 
hot  one,  and  let  stand  each  time  till  the  oven  black,  witii  a  broad  band  of  the  most  bean- 
crows  cold;  tifhl  grass-green,  and  of  a  satiny  lustre, 

PAPILIOf  m  aatnratlilstory,  HHerfff^  drawn  from  thte  shonlder  to  the  (?p,  and 

a  goaoi  of  Inaects  of  the  order  Lepidoptera :  another  Ote  the  lower  part  of  the  vring,  fol* 

antaMM^  |roiring  thicker  towards  the  tip,  lowhtj^  the  shape  of  that  part,  and  of  a 

and  geSMidly  eadlhg  in  a  knob ;  wmgs  somewfait  undulating  appearance  as  it  ap* 

when  fitHltf  eteet,  the  edges  taeeting  tog»>  preaches  (he  tij>:  the  lower  wintrs  are  of 

thor  0V9  the  abdomen ;  the^  fly  in  the  day*  the  same  green  eolour,  edged  wiih  velvet^ 

thML    no  number  Of  species  onder  this  blacky  and  marked  by  four  spots  offliat 

fMos  (not  less  than 'If  00)  renders  it  neces-  eoldur ;  wihile  at  Ihe  upper  part  of  each,  or' 

sflly  to  ditide  the  whole  into  sections,whic& '  at  the  pint  wliere  the  upper  wings  tap  over,* 

tfre  insttlttted  from  the'  habit  or  general  ii  a  squarish  Orange-coloured  spot :  the  tlio- 

afiwmknee,  and,  In  some  degree,  from  the  rax  is  bhtck,  with' sprinklings  of  lucid  green 

dmibntioti  of  the  colour  on  the  wipgs;  io  the  middle,  and  the  abdomen  is  of  a' 

H^dbaH  give  thi  arrangement  according  to  bright  yelldw  or  gold  colour.    Oti  tfie  un* 

tlataeos,  wUch  in  this  hatance  exhibits  an  der  ^de  of  tfa^  animal  'the  distribution  of' 

attempt  to  eOtoibfaie,  in  some  degree,  natural  colours  is  Somewhiit  different,  the  green  bis 

and  civQ  Insioi^,  by  attaching  tiie  memory  ing  disponed  in  central  patcli^s  on  the  upper 

of  some  Hiustrions  ancient  name  to  an  in*  wings,  and  the  lo^er  being  raatked  by 

sect  of  a  nartitehnr  east   By  fliis  plan  there  mor^  numerous  black  as  well  as  omngo* 

are  flv^  mvisioni,  oix.  '  spots.    The  red  o^  bloody  spots  on  each' 

1.  Efmta:  upper  wings  longer  from  tbe  sid<j  of  the  thorax  are  not  always  to  bo 

posterior  angle  to  the  tip  than  to  the  base ;,  seen  on  this,  the  Trojan  monarch.    The  P. 

anteome  frequently  filiform.    The  Equites  Priamns  is  a  very  rare  insect^  and  fs  a  na- 

aie,'Trfl}ans,  having  red  spots  or  patdies  tive  of  the  island  of  Amboyna. 

on  eaofaside  their  breasts;  or  Greeks,  with-  P.  Antenor  is  a  very  large  species,  mea* 

out  red  marks  on  the  breast,  of  gayer  co-  soring  six  inches  and 'a  half  in  ext^^nt  ot 

lonrSy  In  general,  than  the  former,  and  often  wtngs:  its  colour  is  black,  with  numerous 

having  an  eye-slnped  spot  at  the  inner  cor-  cream-colourvd  spots  and  patches,  and  the 

ner  of  the  lower  wings.  under  wings,  which  are  tailed,  or  fhmislied 

f .  HdieonH:  winsn  narrow,  entire,  often  vrith  a  pair  of  lengthened  processes  in  tho' 

naked,  or  semi-transparent;  the  upper  ones  middle,  are  edged  with  a  sow  of  red  crta- 
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cent>thape<}  ipoU.    It  u  Btid  to  be  a  natife  coloar,  with  «  Blight  terai-transpareacy  to* 

of  India.  wards  the  tips  of  the  wing*,  which  ate  deco^ 

Among  the  Equites  Achivi  the  P.  Mene-  rated  with  veWet-black  spots,  and  on  each 

laas  may  be  considered  as  one  of  the  most  of  the  lower  wings  are  two  most  beautiful 

splendidly  beautiful  of  the  butterfly  tribe,  ocellated  spots,  consisting  of  a  carratne- 

lis  size  is  large,  measuring  when  expanded  coloured  circle,  with  a  white  centre  and 

about  six  inches;  and  its  colour  is  the  most  black  exterior  border.    The  caterpillar  is 

brilliant  silver-blue  that   imagination  can  black,  with  small  red  spots,  and  a  pair  of 

conceive,  changing,  according  to  the  vaiia-  shprt  retractile  tentacula  in  front:  it  feeds 

tion  of  the  light,  into  a  deeper  blue,  and  in  on  orpine,  and  some  other  succulent  plants, 

some  lights  to  a  greenish  cast:  on  the  under  and  changes  into  a  brown  chrysalis,  covered 

side  it  is  entirely  brown,  ¥rith  numerous  with  a  kind  of  glaucous  or  violet-coloured 

deeper  and  lighter  unduhitions,  and  tliree  powder. 

large  ocellated  spoil  on  each  wing.    It  is  a        Of  the  division  entitled  Danai  Candidi, 

native  ofSouth  America,  and  proceeds  from  the  common  large  white  butter6y,  or  P. 

a  large  yellow  caterpillar,  beset  with  nu-  Brassicx,  is  a  familiar  example.    This  in- 

meroos,  upright,  sharp,  black  spines.    It  sect  is  too  well  known  to  reqmre  particular 

changes  into  an  angular  chrysalis,  of  a  brown  description ;  and  it  may  be  only  necessary 

colour,  and  distinguished  by  having  the  pro-  to  remind  the  reader  that  it  proceeds  from 

boscis  projecting  in  a  semicirailar  sianner  a  yellowish  caterpillar,  freckled  with  bluish 

over  the  breast ;  from  this  chiysalis,  in  and  black  spots,  and  which  changes  during 

about  fourteen  days,  proceeds  the  complete  the  autumn  into  a  yellowish-grey  chiysalis, 

insect.  affixed  m  a  perpendicular  direction  to  some 

The  P.  Machaon  is  an  insect  of  great  wall,  tree,  or  other  object,  some  filaments 

beauty,  and  may  be  considered  as  the  only  being  drawn  across  the  thorax  in  order  the 

British  species  of  Papilio  belonging  to  the  more  conveniently  to  secure  its  position, 

tribe  of  Equites.    It  is  commonly  known  Tlie  fly  appears  in  May  and  June,  and  it 

among  the  Englisli  collectors  by  the  title  of  seen  through  all  the  summer, 
the  swallow-tailed  batterfly,  and  is  of  a        Among  the  NymphalesGemmati,  few  can 

beautiful  yellow,  with  black  spots  or  patches  exceed  in  elegance  the  P.  lo,  or  peacock 

along  the  upper  edge  of  the  superior  wings :  butterfly,  a  species  by  no  means  uncommon 

^1  the  wings  are  bordered  with  a  deep  in  our  own  country :  the  ground  colour  of 

edging  of  black,  decorated  with  a  double  this  insect  is  orange>  brown,  with  bUck  barsi 

row  of  crescent-shaped  spots,  of  which  the  separated  by  yellow  intermediate  spaces  on 

ilpper  row  is  blue,  and  tlie  lower  yellow :  the  upper  edge  of  tiie  superior  wings,  while 

Uie  under  wings  are  tailed,  and  are  marked  at  the  tip  of  each  is  a  most  beautifnl  large 

at  the  inner  angle  or  tip  with  a  round  red  eye-shaped  spot,  formed  by  a  combmation. 

spot  bordered  with  blue  and  black.    The  of  black,  brown,  and  blue,  with  the  addition 

caterpillar  of  tliis  species  feeds  priacipaliy  of  whitish  rpecks :  on  eadi  of  the  lower 

qn  fennel,  and  other  umbelliferous  plants,  wings  is  a  still  larger  eye-shaped  spot,  con* 

and  is  sometimes  found  on  nie.    It  is  of  a  suting  of  a  black  central  patdi,  varied  with 

green  colour,  encircled  with  numerous  black  blue,  and  surrounded  by  a  zone  of  pale 

bands,  spotted  with  red,  and  is  fomislied  on  brown,  which  is  itself  deeply  bordered  with 

tlie  top  of  the  head  with  a  pair  of  short  ten-  bhick :  all  the  wings  are  scalloped  or  denti- 

tacuU  of  a  red  colour,  which  it  occasionally  culated.     The  caterpillar  is  black,   witk 

protrudes  from  that  part.    In  the  month  of  numerous  white  spots,  and  black  ramified 

July  it  changes  into  a  yellowish-grey  angu-  spines:  it  feeds  principally  on  the  nettle;, 

lar  chrysalis,  affixed  to  some  convenient  changing  io  chrysalis  in  July,  and  the  fly 

part  of  the  plant,  or  other  neighbouring  appearing  in  August. 
substance,  and  from  this  chrysalis  in  the        Of  the  last  division,  termed  Plebeii,  may 

month  of  August  proceeds  the  complete  be  adduced  as  an  example  a  small  English 

insect.  butterfly,  called  P.  Malvae,  of  a  blackisli  oi\ 

Of  tlie  division  called  Heliconii,  tlie  beau-  brown  colour,  with  numerous  whitish  and 

tiful  insect,  tlie  P.  Apollo,  is  an  example,  semi-transparent  spots.    To  tlus  latter  divi« 

It  is  a  native  of  many  parts  of  Europe,  but  sion  also  belongs  a  very  beautiful  exotic 

has  not  yet  been  observed  in  our  own  conn-  species,  a  native  of  India,  and  of  a  most  ex^ 

try,  and  i9  somewliat  larger  than  the  com-  quisite  lucid  blue  colour,  edited  with  black  ,^ 

mon  great  cabbage  butterfly;  of  a  white  and  further  ornamented  by  having  each  of 
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the  lower  wiogs  tipped  with  two  oarrow,  very  loiMTy  and  Airnished  witlifil^re^:  some 

black,  tail  shaped  processes.    It  is  the  P.  geuera  liave  fleshy  tubercles,  placed  at  pro- 

Marsyas  of  Liiin£U9.  per  intervals  along  the  fibres.    The  stems 

The  larvas  of  bntlerflies  are  known  by  are  cylindric,  as  are  likewise  the  yonng 
the  name  of  caterpillars,  and  are  extremely  branches,  which  are  placed  alternately  s 
varlons  in  their  forms  and  colours;  some  those  which  cUmb  twist  themselves  from 
being  smootii,  others  beset  with  spines ;  right  to  left,  in  a  direction  opposite  to  the 
some  are  observed  to  protrude  from  their  apparent  diurnal  motion  of  the  sun.  The 
front,  when  disturbed,  a  pair  of  short  feelers,  bark  of  the  large  trees  is  extremely  tliick 
nearly  analogous  to  those  of  a  snail.  A  ca-  and  wrinkled,  so  as  to  resemble  a  net  with 
terpillar,  when  grown  to  its  full  size,  retii^es  long  meshes ;  the  wood  is  very  hard  in  the 
to  a  convenient  spot,  and  securing  itself  middle,  and  commonly  coloured  or  veined ; 
properly  by  a  small  qiuintity  of  silken  fila-  the  alburnum  is  less  hard,  and  generally  of 
ments,  either  suspends  itself  by  the  tail,  a  yellow  colour.  The  buds  are  hemispheri- 
hanging  witli  its  head  downwards,  or  else  in  #  cal,  without  scales,  and  proceed  from  the 
an  upriglit  position,  with  tlie  body  fastened  branches  horizontally,  a  little  above  the 
round  the  middle  by  a  proper  number  of  angle  which  they  form  with  the  leaves.  The 
filaments.  It  then  casts  off  the  caterpilUr  leaves  are  alternate,  and  of  different  forms, 
skin,  and  commences  chrysalis,  in  which  being  either  simple,  finger-shaped,  or  winged, 
state  it  cohtiaues  till  tlie  enclosed  butterfly  The  flowers  are  hermaphrodite,  and  pro- 
is  ready  for  birth,  vrhich  liberating  itself  ceed  either  from  the  wings  of  the  leaves,  as 
from  the  skin  of  the  chrysalis,  remains  till  in  furze,  liquorice,  lupin,  kidney-bean,  &c. 
its  wings,  which  are  at  first  very  short, weak,  or  from  the  extremity  of  the  branches,  as 
and  covered  with  moistm-e,  are  fully  ex-  in  ebony  of  Crete,  false  acacia,  trefoil,  coral- 
tended :  this  happens  in  the  space  of  a  few  tree,  Sue,  The  calyx  is  a  perianthinm  of 
minutes,  vrhen  Uie  animal  suddenly  quits  the  one  leaf,  bell-shaped,  brandling  out  at  the 
state  of  inactivity  to  which  it  had  long  been  bottom,  and  cut  on  its  brim  or  margin  into 
confined,  and  becomes  at  pleasure  an  inha-  Ave  irregular  divisions,  or  teeth,  the  lower- 
bitant  of  the  air.  most  of  which,  being  the  odd  one,  is  longer 

PAPILIONACEI,  in  botany,  a  term  than  the  rest:  the  other  four  stand  m  pain, 
applied  to  certain  flowers,  from  their  sup-  of  which  the  uppermost  is  shortest,  and 
posed  resemblance  to  the  figure  of  a  butter-  stands  furthest  asunder.  The  bottom  of 
fly.  The  term  is  applied  also  to  the  thirty-  the  calyx  is  moistened  witli  a  sweet  liqnor, 
second  order  of  tinnapus's  <<  Fragments  of  like  hooey,  which  may  be  deemed  the  nec- 
a  Natural  Method.*  They  are  divided  into  tarinm  of  these  plants.  The  petals  are  four 
two  sections ;  m.  those  that  have  the  fila-  or  five  in  number,  very  irrt^Ur,  and  Irom 
ments  on  the  stamina  distinct,  and  tliose  their  figure  and  position  bear  an  obvious  re- 
with  one  set  of  united  filaments.  These  semblance  in  most  of  the  genera  to  a  bnt- 
plants,  otherwise  called  leguminous,  from  terfly  expanding  its  wings  for  flight  The 
the  seed-vessel,  which  is  that  sort  termed  a  stamina  are  generally  ten  in  number.  These 
legamen,  are  very  different  both  in  size  and  are  either  totally  distuict,  as  in  plants  of  the 
duration ;  some  of  them  being  herbaceoos,  first  section ;  or  united  by  the  filaments  into 
and  those  either  annual  or  perennial;  others,  one  or  two  bundles,  involving  the  neei  bud, 
woody  vegetables  of  the  shrub  and  tree  kind,  as  in  those  of  the  second  and  third.  In  the 
a  few  of  which  rise  to  the  height  of  seventy  hitter  case,  where  there  are  two  sets  of 
feet,  and  upwards.  The  herbaceous  plants  united  fiUments,  one  of  the  sets  is  composed 
of  this  order  generally  climb  i  for  being  of  nine  stamina,  which  are  united  into  A 
weak,  and  as  it  were  helpless  of  themselves,  crooked  cylinder,  that  is  cleft  on  one  side 
indulgent  nature  has  eitlier  provided  them  through  its  whol%  length.  Along  this  cleft 
witli  tendrib,  and  even  sharp-pointed  hooks  lies  the  tenth  filament,  or  stamen,  which 
at  their  extremities,  to  fksten  upon  the  constitutes  the  second  set,  and  is  often  so 
neighbouring  trees  or  rocks,  or  endued  the  closely  attached  to  the  large  bundle,  that  it 
stalks  with  a  faculty  of  twisting  themselves  cannot  be  separated  without  some  difficulty. 
for  the  purpose  of  soppovt  around  the  bodies  The  seed-bod  is  single,  placed  upon  the  re-, 
m  their  neighbonrhood.  The  pea,  vetch,  ccptacle  of  the  flower,  oblong,  cylindrical, 
and  kidney -bean,  afford  familiar  examples  slightly  compressed,  of  the  length  of  the 
of  the  appearances  in  question.  The  shrubs  cylinder  of  the  united  stamina  by  which  it 
and  trees  of  this  natural  family  are  mostly  is  involved ;  and  sometimes,  as  in  the  coral- 
armed  with  strong  spines,    llie  roots  are  tree,  elevated  by  a  slender  foot-stalk,  which 
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iNMvs  from  die  centre  of  the  eelyx.    Th<  taylitg  naat  wn  pntiblmble  by  a  foifeiMre 

stylt  is  single,  slender,  tnd  generally  crooked,  of  200  marks ',  aifd  bearing  it,  by  a  forfeiture 

In  the  pea  the  style  is  hairy,  tbree-comer-  of  1002. 

ed,  and  keel-shaped  above;  by  wirich  tastcir-  By  statttte  11  and  12  Wilfiam  III.  c.  4, 

enmstance  diiefly  that  genos  is  distiognish-  tiie  Chancellor  nay  take  care  of  the  ednca- 

ed  O-ont  the  lathyms,  in  which  the  style  is  Hon  and  maintenance   of  the  protestant 

plain.    The  stigma,  or  stfmniit  of  the  style,  children  of  papists. 

is  gener^ly  covered  with  a  beaatiihl  down,  By  the  laws  against  recusancy,  all  persons 

and  placed  innnediately  nnder  the  anthers,  abstaining  from  going  to  church  were  liable 

or  tops  of  the  stamhia.    The  seed-vcMel  in  to  penalties.    By  35  Elizabeth,  c.  2,  a  dis- 

this  order  is  that  sort  of  pod  termed  a  legn-  tinction  was  made  against  Papists,  who,  if 

men,  which  is  of  an  oblong  figure,  mere  or  convicted  of  recusancy,  were  fined  20/.  per 

leu  compressed,  with  two  valves,  and  one,  month,  disabled  from  holding  of!ice«,  keep, 

two,  or  more  cavities ;  these  cavities  are  ing  arms  in  their  houses,  suing  at  law,  being 

often  separateil,  when  ripe,  by  a  sort  of  executors  and  guardians,  presenting  to  ad« 

joints,  which  are  conspicuous  in  the  pods  of  vowsons,  practising  law  or  physic;    from 

the  coronilla,  French  honey-suckle,  horse-  holding  onces  civil  or  military ;  were  sub- 

shoe  vetch,  birdli-foot,  bastard  sensitive-  ject  to  excommunication ;  could  not  travel 

plant,  and  scorpiuras'.tlie seeds  are  generally  five  miles  from  home,  nor  come  to  court, 

few  in  mnnber,  round,  smooth,  and  fleshy,  under  pain  of  100/.    Marriages  and  burials 

Joirfted  podn  have  generally  a  single  seed  in  of  Papists  were  to  be  according  to  the  rites 

each  articulation.    The  seeds  are  all  fbst-  of  the  Church  of  EngUnd.    A  married  wo- 

^ed  along  one  sntiu*e,  and  not  alternately  man  convicted  of  recusancy  lost  two-thirds 

to  both,  as  in  the  other  species  of  pod  term-  of  her  dower ;  she  could  not  be  executrix 

ed  siliqua.  to  her  husband ;  might  be  kept  in  prison 

fbe  plants  of  tiiis  family  are  in  general  during  marriage,  unless  her  husband  paid 

ibucifaginous ;  from  the  inner  bark  flows  a  101.  per  month,  or  gave  the  third  part  of  his 

dammy  Kquor,  which  dries  and  hardens  lands.  Popish  recusants  convict  were,withia 

tike  gum :  the  juice  of  others,  as  that  of  the  three  months  afler  conviction,  either  to  sob* 

Uqnorice,  is  sweet  like  sugar.    Some  of  the  mit,  and  renofmce  their  religions  opinions, 

|ilams  are  bitter,  purgative,  or  emetic,  and  or  to  abjure  the  realm,  if  required  by  fbuf 

som^  are  poisonous,    lliey  are,  however,  justices;  and  if  they  did  not  depart,  or  re- 

emottient,  useful  m  the  healing  of  wounds,  turned  without  licence,  were  guilty  of  capi« 

and  astringent.      See   Milne's    Botanical  tal  felony ;  so  that  abjuration  was  transpor- 

D^ctionaiy.  tatbn  for  life. 

PAPISTS,  persons  professing  tiie  Popish  But  during  the  present  reign  th<  Roman 
relii^on.  By  several  statutes,  if  any  English  Catholics  have  been  in  a  great  measure  re- 
priest  of'th^  Choreh  of  Rome,  bom  in  the  lleved  from  the  odious  and  severe  (if  n()t 
dominioni  of  th€  crown  of  £ngland,  came  nnjtist)  restrictions  formerly  imposed  on 
from-  beyond  the  seal,  or  tarried  in  Eng-  them,  by  the  statutes  18  George  III.  c.  60, 
land  thre^  dsys  without  conforming  to  and  31  George  III.  c.  S2,  to  which,  on  ac- 
the  church,' he  was  guilty  of  high  treason;  count  of  their  length  and  consequence,  the 
and  tkey  also  incurred  the  guilt  of  high  reader  is  referred.  The  prbcipal  effecb  of 
treason  who  iirere  reconciled  to  the  see  of  these  statutes  are  to  repeal  tlie  11  and  li' 
Rome,  or  procured  others  to  be  reconciled  WitliAm  III.  c.  4,  as  to  prosecuting  Popish 
to  it.  By  tliese  Uv?s  also.  Papists  were  priests,  &c.  and  to  disable  Papists  fVoih 
disabled  frdm  giving  their  children  educa-  takiug  lands  by  descent  or  purchase :  if  they' 
tion  in  their  own  religion.  If  they  educat-  take  tiie  oath  expressing  allegiance  to  tha 
ed  their  chitdren  at  bome,*fbr  maintaining  King,  abjuring  the  Pretender,  renouncing 
the  schoohnaster,  if  h^  did  not  repair  to  the  the  Pot>e's  civil  powter,  and  abhorring  tha 
church,  or  was  not  altowed  by  tlie  bislibp  of  doctrine  of  not  keeping  faith  with  heretic!, 
tile  diocese,  they  were  liable  to  forfeit  101.  and  of  deposing  or  murdering  princes  ex- 
a  month,  and  the  schoolmaster  Was  liable  to  communicated  by  the  see  of  Rome.  The 
fie  forfeiture  of  40*.  a  day.  If  tlicy  sent  statute  SI  Gfeor^e  Itl.  c  32,  has  afforded 
their  children  for  education  abroad,  tli^y  them  the  most  effectual  relief,  and  consists 
were  liable  to  forfeit  lOOl.  and  the  children  of  six  parts.  The  first  contains  the  oath 
so  sent  were  incapable  of  inheriting,  pur-  and  declaration  to  be  Uken ;  the  second  is 
chasing,  or  enjoying  any  lands,  prolits,  a  repeal  of  the  statutes  of  recusancy  in  fa- 
t^oods,  debts,  legacies,  or  sums  of  money :  vonr  of  persons  taking  that  oath ;  the  third 


PAP  PAR 

li  a  tolemfon,  under  ceitafai  regnlatioiiSy  of  Natural  outer  of  Onmiaai  or  Graiws.    Mb- 

the  religious  wonhip  of  the  Catholics,  qua-  sential  diaracter:  calyx  two-valved,  two- 

lifying  io  like  maooer,  and  of  their  scliools  flowered ;  corolla  two>Yalved,  many  awned. 

for  edttcatioo ;  the  fourth  enactSy  that  oo  There  is  bat  one  species ;  via.  P.  alopecis- 

one  shall  be  smnmoned  to  take  tiw  oath  of  roideam,  a  native  of  Spanish  Town  iO 

supremacy  prescribed  Iff  statotes  1  William  America. 

andMary,st.l.c.8.;  lGeorgeI.st.«.c.lS;  PAPPUS,  in  botany,  tfdiHe-dmltm,  ik  ton 

or  the  declacation  against  transabstantiation  of  feathery  or  hairy  crown,  with  which  ma^ 

required  by  statute  t5  Charleti  II.  c.  2 ;  that  ny  seeds,  parUcularly  those  of  compound 

the  statute  1  William  and  Mary,  st«  i.  c.  9,  flowenr,  are  furnished  for  tiie  purpose  of 

ibr  renHmng  Papists,  or  reputed  Papists,  dissemination.    A  seed  snrmoouted  by  its 

from  the  citici  of  London  and  Westminster,  pappus  resembles  a  shuttle-cock,  so  that  it 

shall  not  extend  to  Roman  Catholics  taking  is  aaturaUy  framed  for  flying,  and  for  being 

the  appointed  oath;  and  that  no  peer  of  transported  by  the  wind  to  very  consideiv 

Great  Britain  or  Ireland,  taking  that  oath,  able  distances  from  its  parent  plant.    By 

ahall  be  liable  to  be  prosecuted  for  coming  this  contriirance  of  nature,  the  dandelion, 

into  his  Majesty's  presence,  or  into  the  groundsel,  &c.  are  dineoriiiated  fkr  and 

court  or  bouse  where  his  Majesty  resides,  wide.    In  some  pfamts,  as  haWk-weed,  the 

under  statute  30  Charles  II.  st.  2,  c.  1.  llie  pappus  adheres  immediately  to  the  seed ; 

fifth  part  of  the  act  repeals  the  laws  reqnir-  in  others,  as  lettuce,  it  is  elevated  upon  a 

log  the  deed»  and  wiHs  of  Roman  Catholics  foot-stalk,  which  connects  it  with  the  seeds, 

to  be  registered  or  mrofled ;  the  sixth  excuses  In  the  first  case  it  called  pappus  sessUia ;  in 

persons  acting  as  cgunseUors  at  law,  bar-  the  second,  pappus  stipitatns:  the  foot-stalky 

ristera,  attomies,  clerks,  or  notaries,  from  or  thread,  upon  which  it  is  raised  is  termed 

taking  the  oath  of  supremacy,  or  the  decla-  **  stipes.** 

nrtion  against  transabstantiation.    But  it  is  PAR,  in  commerce,  signifies  any  two 
adviseable  to  take  the  oath  of  18  George  III.  things  equal  in  value ;  and  in  money  afisirs} 
30,  to  prevent  all  doubts,  or  ability  to^ake  it  is  so  much  as  a  person  nrast  give  of  one 
by  descent  or  purchase.  kind  of  specie  to  render  it  just  equivalent  to 
As  the  ttatnte  1  William  and  Mary,  at.  1,  a  certain  quantity  of  another.    In  the  ex'- 
c.  18,  called  the  Toleration  Act,  does  not  change  of  money  with  foreign  countries, 
apply  to  Catholics,  or  persons  denying  the  the  person  to  whom  a  bill  is  payable  is  sup- 
Trinity,  they  cannot  serve  in  corporations,  posed  to  receive  the  same  vahie  as  was 
and  are  liable  io  the  test  and  corporation  paid  the  drawer  by  the  remitter;  hot  this 
act    1  hey  cannot  sit  in  the  House  of  Com*  is  not  alwi^s  the  case,  with  respect  to  th^ 
mons,  nor  vote  at  elections,  without  taking  intrinsic  value  of  the  oofais  of  different 
the  oath  of  supremacy ;  and  cannot  preamit  countries,  which  is  owing  to  the  fluctua* 
to  advowsons,  although  Jews  and  Quakers  tion  in  the  prices  of  exchange  amongst  &e 
may.    But  the  person  is  only  disabled  iVom  several  European  coimtries,  and  the  great 
presenting,  and  still  continues  patron.    It  trading  cities.    The  par,  ^erefbre,  diff*eiv 
•eems  they  mayserveonjurtes,lmt  Catholic  from  the  course  of  exchange  in  tUs,  that 
nlmsters  are  exempted.     They  also  are  the  par  of  exchange  shews  what  other  na- 
entitled  to  attend  the  British  fiictories  and  tions  should  anovr  in  exchange,  which  is 
their  meetings  abroad,  and  may  bold  offices  rendered  certain  and  fixed  by  the  intrinsic 
to  be  wholly  exercised  abroad,  and  may  also  value  of  the  several  species  to  be  excfaang- 
serve  under  the  East  Indm  Company,  or  in  ed :  but  the  coune  shews  what  they  wUI 
the  army  abroad,  and  the  sixtiefli  reghnent  allow  in  exchange ;  which  is  uncertain  and* 
is  chiefly  composed  of  persons  who  cannot  conUngent,  somerimes  more,  and  sometimes 
serve  in  Engkind,  by  reason  of  the  officers  less;  and  hence  the  exchange  i%  sometimes 
being  many  of  them  Catholics.    This  ac-  above  and  sometimes  under  par.    See  Ex- 
count  of  the  state  of  the  laws  against  Pa-  x  charge. 

pistsb  extracted  fiom  an  able  review  of  PARABOLA,  in  geometry,  a  figure  aris^ 

them  given  by  Mr.  Butler,  n  Roman  Catho-  ing  from  the  section  of  a  cone,  when  cut  by 

lie,  in  his  Notes  upon  Lord  Coke's  Com-  a  phme  parallel  to  one  of  its  sides.    Stt 

mentary  on  LittletonVi  Tenures,  and  which  Conic  Sections. 

is  to  be  found  abo  in  Tomhn's  Law  Die-  To  describe  a  parabola  in  piano,  draw  m 

tionary,  hut  edition,  title  Papist.  right  line  A  B  (Plate  Parabola,  fig.  1)  and 

PAPPOPHORUM,  in  botany,  a  gemis  assume  a  porat  C  vrithout  It;  theif  in  the 


of  tlie  IViaodria  Digynia  class  and  order,    same  plane,  with  this  line  and  point  ptacc 
VOL.  V.  I 
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a  aqnwe  rale,  D  £  F,  so  that  th€  tide  D  E  1.  Let  any  point*  F,  be  taken  in  the  line 
may  be  applied  to  the  right  line  A  B,  and  D  E,  and  let  FA,  FC,  and  AC  be  joined ; 
the  other  £  F  turned  to  the  side  on  which  also  let  F  G  be  drawn  perpendicular  to  the 
the  point  C  is  sitaated.  This  done,  and  directrix.  Then,  because  (by  Prop.  1), 
the  thread  FGC,  exactly  of  the  length  of  D  A  =r  DC,  DF  common  to  both,  and 
the  side  of  the  rule,  £  F,  being  fixed  at  one  Uie  angle  FDA  =  FDC,  FC  wUl  be 
end  .to  the  extremity  of  the  role  F,  and  at  equal  to  FA;  but  FA  greater  than  F  G 
the  other  to  the  point  C,  if  you  slide  the  therefore  F  C  greater  than  F  G,  and  con- 
tide  of  the  nilCy  D  £,  along  tlie  right  line  sequently  the  point,  F,  foils  without  the 
A  B,  and  by  means  of  a  pin,  G,  continually  paraboU :  and  as  the  same  can  be  demon- 
apply  the  thread  to  the  side  of  the  rule,  strated  of  every  other  point  of  D  E^  except 
£  F,  so  as  to  keep  it  always  stretched  as  D,  it  follows  that  D  £  is  4  tangent  to  the 
the  rule  is  moved  along,  the  point  of  this  parabola  in  D.  Q..  £.  D. 
pin,  will  describe  a  parabola  G  H  O.  t.  If  every  point  of  H  K,  except  H,  falls 

Deftmiiom,  1.  The  rigbiUne  A  Bis  called  without  the  parabola,  then  is  HK  a  tan* 
the  directrix,  f .  The  point  C  is  the  focus  gent  in  H.  To  demonstrate  this,  from  any 
of  th^  parabohu  S.  All  perpendiculars  to  point  K  draw  K  L  perpendicular  to  A  B, 
the  directrix,  as  L  K,  M  O,  &c.  arc  called  and  join  J^  C ;  then  because  R  C  is  greater 
diameters ;  the  points,  where  these  cut  the  than  CH=HB  =  KL,it  follows  that 
panbola,  are  called  its  vertices ;  the  dia-  K  C  is  greater  than  K  L,  and  consetjuently 
meter  B  I,  which  passes  throngh  the  focus  tliat  tlie  point  K falls  without  the  parabola: 
C  is  called  the  axis  of  the  parabola;  and  and  as  this  holds  of  every  otlier  point,  ex- 
its vertex,  H,  tlie  principal  vertex.  4.  A  cept  H,  it  follows  that  K  H  is  a  tangent  to 
right  line,  terminated  on  each  side  by  the  the  parabohi  in  H.  Q.  £.  D. 
parabola,  and  bisected  by  a  diameter,  is  Prop.  3.  Every  right  hue,  parallel  to  a 
called  the  ordinate  applicate,  or  simply  the  tangent,  and  terminated  on  each  side  by 
ordinate,  to  tltat  diameter.  5.  A  line  equal  th^  parabola,  is  bisected  by  the  diameter 
to  four  times  the  segment  of  any  diameter ;  passiag  through  the  point  of  contact :  that 
intercepted  between  the  dkectrix  and  the  is,  it  will  be  an  ordinate  to  that  diameter, 
vertex  where  it  cuts  the  parabohi,  is  call-  t^or  let  £«  (fig.  3  and  4)  terminating  in 
ed  the  Utns  rectum,  or  parameter  of  tliat  the  parabola  in  the  points  £  f,  be  parallel 
diameter.  6.  A  right  line  which  touches  to  tlie  tangent  DK;  and  let  AD  be  a  dia^^ 
the  parabola  only  in  one  point,  and  being  meter  passing  through  the  point  of  contact 
produced  on  each  side  falls  without  it,  is  a  D,  and  meeting  £  e  in  L;  then  shall  £  L  = 
tangent  to  it  in  that  point.  L  e. 

Prop.  1.  Any  right  line,  as  G  £,  draws  Let  A  D  meet  the  directrix  in  A,  and 

from  any  point  of  the  parabola,  G,  per-  from  the  points  £  e,  let  perpendiculara 

pendicniar  to  A  B,  is  equal  to  a  line,  G  C,  £F,  tf,  be  drawn  to  the  directrix ;  let  C  A 

drawn  from  the  same  point  to  the  focus,  be  drawn,  meeting  £  «  in  G ;  and  on  the 

This  is  evident  from  the  description ;  for  centre   £,  with  the  distance  £  C,  let  a 

the  length  of  the  thread,  FGC,  being  equal  circle  be  described,  meeting  A  C  again  iu 

to  the  side  of  the  rule  £  F,  if  the  part,  FG,  H,  and  touching  the  directrix  in  F;  and 

common  to  both,  be  taken  away,  there  let  D  C  be  joined.    Then  because  D  A  = 

remains  EG  =:  GC.    Q.  £.  D.  D  C,  and  the  angle  A  D  K  =:  the  angle 

The  reverse  of  this  proposition  is  equally  C  D  K,  it  follows  (4.  1.)  that  D  K  per- 

evidenty  ris.  that  if  the  distance  of  any  pendicuUr  to  AC;  whereifbre  Eeperpen- 

point  from  tiie  focus  of  a  paraboh^  be  equal  dicular  to  A  C,  and  CG  =  GH  (3.^3); 

to  the  perpendicular  drawn  from  it  to  the  so  that  f  C  =  f  H  (4. 1),  and  a  circle  des* 

directrix,  then  shall  that  point  6ill  in  the  cribed  npon  tlie  centre  e,  with  the  radios 

curve  of  the  parabola.  e  C,  must  pa5s  through  fl ;  and  because  i  C 

Prop.  S.  If  from  a  point  of  the  parabohi,  =  e/,  it  must  likewise  pass  through/  Now 

I)f  (fig*  S)  *■  right  line  be  drawn  to  the  because  F/  is  a  tangent  to   both  these 

focus,  C ;  and  another,  D  A,  perpendicular  circles,  and  A  H  C  cuts  them,  the  square 

to  the  directrix ;  then  shall  the  right  line,  A  F  =  tlie  rectangle  C  AH  (56.  3)  ==  the 

D £,  vrhlch  bisects  the  angle,  ADC,  con<  square  A/;  therefore  A  F  =:  A/,  and  F£, 

tained  between  them,  he  a  tangent  to  the  A  L,  and/«  are  parallel;  and  consequently 

parabola  in  the  point  D:  a  line  also,  as  L£  s  he.    Q.  E.  D. 

\H  K,  drawn  through  the  vertex  of  the  axis.  Prop.  4.  If  from  any  point  of  a  parabolSy 

and  perpendicular  to  it,  is  a  tangent  to  the  D,  (fig.  5)  a  perpendicuhr,  D  H,  be  drawn 

panbola  in  that  point  to  a  diameter  B  H,  lo  as  to  be  an  ordioata 
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to  It;  tibeD  Shan  the  iqaare  of  tiie  perpen- 
dicobr,  DH',  be  eqoal  to  the  rectangle 
coDtaiiied  under  the  abtciss  HF»  and  the 
panuneter  of  the  axis,  or  to  four  times  the 
tectanKleHFB.    \ 

1.  When  fbB  diameter  is  the  axis;  let 
D  H  be  perpendicnhir  B  C,  join  DC,  and 
draw  D  A  perpendicular  A  B,  and  let  F 


he  ordinates  to  the  same  diameter  D  K ; 
and  let  £  N,  Q  8  be  perpcndicolHrs  to  it. 
Then,  on  account  of  tlie  eqiiiangnlar  tri- 
anglesBLN,  QRS,  EL' :  QR' ::  E  N' 
:  QS*:  that  is,  as  the  absciss  D  L  to  the 
absciss  DR. 

Prop.  5.    If  from  any  point  of  a  para** 
bola  £  (fig.  S  and  4),  an  ordinate,  E  L,  be 


be  the  vertex  of  the  axis.    Then,  becaose  applied  to  the  diameter  AD ;  then  shall 

HBsDAssDC,  it  follows  tliat  H  B'  the  square  of  EL  be  equal  to  the  reetangle 

=  D  C  ±s  D  H'  4*  H  C.    likewise,  be-,  contained  under  the  absciss  DL,  and  the 

cause  BFssFC,  HB'=:4  times  the  latusrectam  Or  parameter  of  that  diameter, 

rectangle  H  F  C  -f  HC  (by  8. 3).    Where-  For  since  Q  R  =  D  K,  Q  R>  will  be 

Aire  D  IP -fHC's  4  times  the  rectangle  equal  to  DM'-f-MK';  but  (by  case  1.- 

HFB  +  UC;  and  DH'=s4times  the  ofProp.4),  D  M' =  4  times  the  rectangle 

rectan<de  H  FB ;  that  is,  DIP  =  the  rect-  MQ  B;  and  because  M  Q  s  QK,  M  K' 


nngle  contained  under  the  absciss  U  F,  and 
the  parameter  of  the  axis. 

S.  When  the  diameter  is  not  the  axis: 
let  £  N  (fig.  S  and  4)  be  drawn  perpendi* 


s  4  M  Q* :  wherefore  Q  R*  ==  4  times  the 
rectangle  MQB-f-4MQ^  that  is,  to  4 
times  tlie  rectangle  Q  M  B.  But  M  Q  =' 
Q  R  =:  D  R,  and  M  B  s  D  A  ;  wherefore 


cnlar  to  tlie  diameter  A  D,  and  E  L  an  or-  Q  R*  =  4  times  the  rectangle  R  D  A  :  and 

dUnate  to  it ;  and  let  D  be  the  vertex  of  the  because  Q  R,  £  L  are  ordinates  to  tlie  dia- 

diameter.  meter  A  D,  Q  R'  (by  cor.  «,  of  Prop.  4), : 

Then  shall  EN*  =:  to  the  recUngle  coo-  EL*  (:  RD  :  LD)  :  :  4  times  tlie  rect- 

tained  under  the  absciss,  L  D,  and  tlie  para-  angle  R  D  A :  4  times  the  rectangle  LD  A. 

meter  of  the  axis.    For  let  D  K  be  drawn  Therefore  £  L'  =:  4  times  the  rectangle 

parallel  to  LE,  and  consequently  a  tangent  LD  A,  or  the  rectangle  contained  under 

to  the  parabola  in  the  point  D ;  and  let  it  the  absciss  L  D,  and  the  parameter  of  the 

meet  the  axis  in  K :  let  £  F  be  perpendi-  diameter  A  D  :   and  from  this  property, 

cular  AB  the  directrix ;  and  on  the  centre  ApoUonios  called  the  curve  a  parabdla. 

£,  with  the  radius  £  F,  describe  a  circle,  Q.  E.  D. 

which  will  touch  the  directrix  in  F,  and  Prop.  6.  Iffromany  pointofapandbohiy 

pass  through  the  focus  C:  then  join  AC,  A,  (fig.  6)  tliere  be  drawn,  an  ordinate, 

which  frill  meet  the  circle  again  in  H,  and  AC,  to  the  diameter  BC ;  and  a  tangent 

the  right  fines  D  K,  L  E,  hi  the  points  P  G^  to  the  parabola  in  A,  meeting  Uie  diaawter 

and,  finally,  let  L  £  meet  the  axis  in  O.  in  D :  then  shall  the  segment  of  the  dia* 

Now  since  the  angles CPK,CB A  are  meter,  CD,  intercepted  between  the  or* 

right,  and  the  angle  B  C  P  common,  the  tri-  dinate  and  the  tangent,  be  bisected  in  the 

angles  C  B  A,  C  P  R  are  equiangular ;  and  vertex  of  the  diameter  B.    For  let  B  £  be 

AC:CB(orCK:CP)::OK:OP;  and  drawn  parallel  to  AD,  it  will  bean  or« 

ACxOP  =  OKxCB.  Again,because  dinate  to  the  dianeterAE;  and  the  aln 

CA  =SCP,  and  CH=«CG,  AH  =  sciss  BC  wUl  be  equal  to  the  absciss  A  £» 

fOPj   and    consequently   the   rectangle  orBD.    Q.  E.  D. 

CAH  =  CA  X  tGP  =  OK  X  tCB.  Hence,  if  AC  be  an  oidinate  to  BC, 

But,  EN'  =  FA*  =  rectangle  C  AH;  and  and  A  D  be  drawn  so  as  to  make  B  D  s 

consequentfy,  EN*  =  OK  x  SCB  =  DC,  then  U  A D  a  tangent  to  the  para- 

the  rectangle  contained  under  the  absciss,  *>«*■•    Also  the  segment  of  the  tan^nt*, 

LD,   and   the   panuneter   of    the   axis.  AD,  intercepted  between  the  diameter  and 

Q.  £,  D.  pcAnt  of  contact,  is  bisected  by  a  tangent 

Hrace,  1.  The  squares  of  the  perpendi^  B  G,  passing  through  |he  vertex  of  DC 

cidirsy  drawn  from  any  points  of  the  para;  f^  To  draw  Tangents  to  the  Parabola.** 

boh  to  any  diameters,  are,  to  one  another  If  the  point  of  contact  C  be  given :  (fig.  7) 

as  tiie  abscisi<aB  intercepted  between  the  draw  the  ordinate  CB,  and  produce  the 


vertices  of  the  diameten  and  the  ordinates 
applied  to  them  from  the  same  points. 

2.  Tbe  squares  of  the  ordinates,  applied 
to  the  same  diameter,  are  to  each  other  as 


axis  till  AT  be  =r  AB;  then  join  TC, 
which  will  be  the  tangent.  Or  if  the  point 
be  given  in  the  axis  produced?  take  AB 
=  A  T,  end  draw  the  orduDate  B  C,  wbiek 


the  abBdBiK  between  each  of  them  and  the    wSl  give  C  the  point ef  contact;  to  which 
«eit«x of  Che  diameter.    ForletEL>QH    drawtheVneTCasbeibie.    IfDbeanJr 

It 


PARABOLA. 

other  point,  neither  ia  the  curve  nor  in  the        PARABOLIC  mtympiotef  in  gtoiottrff 

axt't.  produced,  throngh  wliich  the  tan^nt  is  u^d  for  a  parabolic  line  approachiag  to 

is  to  pass :  draw  DEO  perpendicular  to  a  curve,  w  that  they  never  meet;  yet^  by 

tlie  axia,  and  take  I>  H  a  mean  proportional  producing  both  indefinitely,  their  distance 

between  D£  and  DG,  and   draw   HC  from  each  otiier  becomes  less  than  any 

parallel  to  the  axis,  so  shall  C  be  the  point  given  line.    Madnona  observes,  that  there 

•f  contact  throqgh  wliicb,  and  the  given  may  be  at  many  different  kindsy  of  these 

point  D,  the  tangent  D  C  T  is  to  be  drawn,  asymptotes  as  there  are  paimbelas  of  differ^ 

When  the  tangent  is  to  make  a  given  ent  orders, 
angle  with  the  ordinate  at  the  point  of  con-        MThen  a  cnrve  has  a  common  parabola 

tact :  take  the  absciss  A I  equal  to  half  the  for  its  asymptote,  the  ratio  of  the  sabtan. 

parameter,  or  to  double  the  focal  distance,  j^ent  to  the  absciss  approaches  continnaUy 

and  draw  tlie  ordinate  I  £ :  also  draw  AH  ^  Ui«  ratio  of  two  to  one,  when  tlie  axis  of 

to  make  with  A I  ttie  angle  H  A I  equal  tlie  parabola  coincides  with  the  base  ;  but 

to  the  given  angle ;  then  di^w  H  C  parallel  this  ratio  of  the  sobtangent  to  the  absciss 

to  the  axis,  and  it  wUl  cat  the  curve  m  C  approaches  to  that  of  one  to  two,  when  the 

the  point  of  contact,  where  a  Une  drawn  to  axis  is  perpendicular  to  tiie  base.    And  by 

make  the  given  angle  with  C  B  wUl  be  the  observing  the  limit  to  which  the  ratio  of 

tangent  required.  the  nubtangent   and  absciss   approaches, 

«♦  To  tind  the  Area  of  a  Parabola."    Mid-  jMrabolic  asymptotes  of  various  kinds  may 

tiply  the  base  £  O  by  the  perpendicular  |ie  discovered 

height  A 1,  and  i  of  the  pr«d«ct  wiU  be  the        p^^^^Lic  conM,  h.  Keometry,  •  wlid 
•re.  of  the  .pace  A  EGA;  be«nse  the        ^,^^^,  ^    ^^  ^^^^  ^  . '^bola 

parabo he  q>aee  •  {  of  lU  circumscnbuig  ,b„„j  ..^  ,/^.  .^  ^^^^^  j,  _  ^^  ^^ 

p«raUelo«rsuD.  _..,.._         ._,  of  its  circumscribing  cylbder.    The  circles, 

'.  To  find  the  length  of  the  Carve  AC,"  ^,„„i,,j  ,^  ^  .uldements  of  this  figure 

eommeacing  at  the  vertex.    Let  jr  =  the  ,„  -^  aHthmertcal  proportion,  decreasing 

ordinate  B  C,  p  =  the  parameter,  f  =  -^,  towards  tlie  vertex.    A  parabolic  conoid 

^  is  to  a  cylinder  of  the  same  base  and  height, 

andssr^/ l+^;thenshaUipx(?s+  as  1  to  ?,  and  to  a  cone  of  the  same  base 

hyp.  log.  of  ^  +  «)  be  the  length  of  the  and  height,  as  li  to  1.     See  the  article 

curve  AC.  Gauoinc. 

^T!Slt'  •^T^H  "hv*  Z'Ln.t'tl        Parabolic  am«s,  a  soUd  figme  formed 

second  «Vl\«P2"!d  Ig^  «»«  «1«^«  by  multiplying  all  the  DB's  (PlaU  Para- 

f  ^  =  f^ J:         +  ^  t  ^  contammg  ^'       .^ '    «  \ 

lonr  infiniie  lega,  rts.  twohyperbofae  ones,  ^    "1  "*»  ,    L  .u    V       a  w  « 

M  M,  B  «,  (Plate  Parabohi  V  B\  (A  E  ^^''  *?  ^*  «--"«»  ^"  ^5  ^  ^  ^  » 

being  the  »ymptote)t«id>ngcoirtra;y  ways,  '''!:^l  •  ^!^^  J"^^  alt.lMde  is  A  S ;  th«i 

and  two  p^bolic  legs  BN,  MN  joming  ^;»  b««paniboliealcnneus,  which  of  ncces- 

them,  bein^  the  sixty^sixth  species  of  lio^  "^^7'"  ^,  ^""^  ^**  ^«  parabehcal  pyrami- 

•f  the  third  order,  Mco«llngto  Sir  Isaac  ^'^'^^  ^  H?  ^^'"P?"*"^  !^!^^^  ""  "^^^ 

Newtom  called  by  him  a  ^dent:    it  b  ^"^  ^^^^^^L^  ^T      ^  '"  ^^  component 

made  He  of  by  Dcs  Cartes,  in  the  tbiid  ^"^'^^  *"  **»^  °^*'- 
book  of  his  Geometry,  for  finding  the  roots        Parabouc  pyramidoid,  a  solid  tgan 

of  eqiialioosof  six  dimensions  by  its  inter-  g^n«ra^«<*  ^y  snppwing  all  the  aqnares  of 

sectiow  with  a  circle.     Its  most  simple  ^»«  ordinate  appUcates  in  the  parabola  so 

equation  is  *y  =  j:»  +  o',  and  the  points  r**^^^'  **  ^*  *«  «*"  «"»»"  P«»  ^^^f^ 

thfoTigh  which  it  is  to  pass,  may  be  easUy  *"  *•**  centres  at  right  angles ;  in  njicb 

found  by  meana  of  a  common  parabola,  **^»  ****  "Ur^g^te  ot  the  planes  wiU  form 

whose  absciss  is  ajt'  +  *x  +  «,  and  aa  ^  Parabolic  pyramidoid. 

4  The  solidity  hereof  is  had  by  mnltiplyiog 

hyperbola  whose  absdss  is  -j- ;  for  y  will  be  the  base  by  lialf  the  aiatude,  the  reason  of 

eqaal  te  the  sum  or  di^erence  of  the  correa-  vfaidi  is  obvious ;  for  the  component  planes 

pendent  ordin»tes  of  this  fsvaMa  and  by-  being  a. series  of  arithmetical  proportionala 

perbola«  beginning  from  0,  their  sum  will  be  e^ual 

.  Paka«ola»  diverging,  a  name  given  by  <•  the  extremes  multiplied  by  half  thannm- 

air  Isaa^  Ntwtwa  to  five  difieient  lines  ber  of  terms. 

of  the  third  order»  expressed  by  the  e<|nft<       PiOUBouc  spece,  the  area  eoiitaiu«i  be* 

^jf.y:^qx*4-^^+J^'f*'<^  twecn  aay  e^ttie  ordimite  as  VV  (jE^te 
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Fmboliy  iig.  10),  and  tbe  cnmi  of  the  in- 
cambeiit  paimboliu 

Ibe  parabolic  space  is  to  tha  rectangle 
of  the  semi-ordioate  into  the  absciss,  as  S  to 
S ;  to  a  triangle  inscribed  on  the  ordinate 
as  a  baKy  it  is  as  4  to  3. 

Eveiy  parabolical  and  paraboloidicalspace 
is  to  the  rectangle  of  the  semi-ordinate  Into 
the  absciss,  as  r xy  (iR-}-r)  toxy;  that 
iSy  as  r  to  M  -4-  r. 

Parabolic  apmdU^  in  goaging ;  a  cask 
of  the  second  variety  is  odled  the  middle 
frostoiun  of  a  parabolic  spindle.  The  para« 
bolic  spindle  is  eight  fifteenths  of  its  cireum* 
scribing  cylinder, 

PARADE,  in  war,  is  a  place  where  the 
troops  meet  to  go  upon  goard,  or  any  other 
terrice.  In  a  garrison  where  there  are 
two,  three,  or  more  regiments,  each  have 
tiieir  parade  appointed,  where  they  are  to 
■Met  upon  all  occasions,  especially  vpon 
any  aJsirm«  And  in  a  camp,  all  parties, 
convoysi  and  detachment»  have  a  parading 
pfawe  appointed  them  at  the  head  of  some 
ngiment. 

PARADISEA,  the  Hrd  ^  ParaSae,  m 
nalofalfaiitoTy,  a  genus  of  birds  of  the  order 
piemi    Generic  chaiacter :  bill  covered  at 
the  base  vrith  downy  feathers  j  nostrils  co- 
vered by  the  feathers ;  tail  of  ten  feathers 
two  of  them  ui  some  species,  veiy  hmg ; 
lags  and  ftet  veiy  laige  and  strong.   Tliese 
birds  chiefly  infaalnt  North  Gntnea,  from 
wbieh  they  migiate  in  the  dry  season  into 
the  neighboariag  isfamds.   Tliey  are  nsed  in 
these  coanlries  as  omaoMnti  for  the  head- 
dress, and  the  Japaaese,  Chinese,  and  Per- 
SMHMy  import  thcsn  ior  the  same  purpose. 
Tbe  rich  and  great  among  tiie  latter  attach 
these  brilUant  collections  of  plamage,  not 
only  to  their  own  tarbaas,  but  to  the  hoosings 
and  hanessea  of  their  horses.    They  are 
ibond  only  withhi  a  few  degrees  of  the 
etprntor;    Omefin  ennoMralea  twelve  spe* 
aies,  and  Uitham  eight    P.  apoda,  or  the ' 
greater  Paradise  birdyisabontaslargeasa 
thmslk    These  birds  are  supposed  to  breed 
in  North  Onineai  whence  tlkey  migrate  into 
Aroo,   retnmiog  to  North   Guinea  with 
the  wet  monsoon.    They  pam  in  flights  of 
tfair^  or  forty,  l|eaded  b^  one  whose  flight 
is  higher  than  that  of  the  rest    They  are 
often  distressed  by  means  of  theur  long  fea* 
than  in  sadden  shiftings  of  |he  wand,  and 
vnble  to  proceed  in  their  fli^  $  are  easily 
taken  by  the  natives  who  also  catch  them 
with  birdlnaey  and  shoot  tliem  vrith  bhifated 
arrows,    Itiey  are  sold  at  Aroo  lor  an  iron 
Bailc«eh|  and  at  Bandafbr  halfa  rix«doUar. 
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neir  food  is  not  ascertauied,  and  they  can- 
not be  kept  alive  in  confinement  The 
smaller  bird  of  Paradise  is  supposed  by 
Latham  to  be  a  mere  variety  of  the  above. 
It  is  found  only  in  the  Papuan  islands, 
where  it  is  caught  by  the  nativee  often  by 
the  hand,  and  exenterated  and  seared  with 
a  hot  iron  in  the  inside,  and  then  put  into  tha 
hollow  'of  a  bamboo  to  secure  its  plumage 
from  injury. 

PAKADOX,  in  philosophy,  a  proposi- 
tion  seemingly  absurd,  as  being  contrary  to 
some  received  opinion;  but  yet  true  ifi 
fiict  No  science  abounds  more  witii  pa- 
ndozes  than  geometry ;  thus,  that  a  right 
line  sliould  continually  approach  to  the  hy« 
perboh^  and  yet  never  reach  it,  is  a  true  pa- 
radox ;  and  in  the  same  manner,  a  spiml 
may  continually  approach  to  a  point,  and 
yet  not  reach  it,  in  any  number  of  revolu* 
tions,  however  great 

PARAGOGE,  in  grammar,  a  figure 
whereby  a  letter  or  syllable  is  added  to  the 
end  of  a  word ;  as  tmdf  for  me  ;  dt«ier,  for 
dtct,  Ace 

PARALLACTIC,  in  general,  sometliing 
rehiting  to  the  parallax  of  heavenly  bodies. 
See  Parallax. 

Tbe  pacallaetic  angle,  of  a  star,  &c  is  tha 
difference  of  the  angles  C  E  A  (Plate  Para- 
bola, &c  fig.  11)  BTA,  under  which  its 
true  and  apparent  distance  from  the  zenith 
is  seen ;  or,  which  is  the  same  thing,  it  is 
tbe  angle  TS  £.  llie  sines  of  the  paral* 
hctic  angle  A  LT,  AST  (&$.  IS)  at  tha 
same  or  equal  distances,  ZS,  firom  the 
senith,  are  in  the  reciprocal  ratio  of  the 
distances  TL,  and  TS,  from  the  centre  of 
the  earth. 

PARALLAX,  in  astronomy,  denotes  a 
change  of  the  apparent  place  of  any  hea« 
venly  body,  caused  by  being  seen  iVom 
different  pomti  of  view ;  or  it  is  the  difference 
between  the  true  and  apparent  distance  of 
any  heavenly  body  from  the  aenith.  Hius 
let  AB  (Plate  XIL  Miscdl.  fig.  1}  be  a 
quadrant  of  a  great  circle  on  the  earths 
snriace,  A  the  phH»  of  the  spectator,  and 
the  point  V,  in  the  heavens,  the  vertex  and 
aenith.  Let  V  N  H  represent  the  starry* 
firmament,  A  D  the  sensible  horiaon,  m 
vHiich  suppose  the  star  C  to  be  seen,  whoaa 
distance  ft-om  the  centre  of  the  earth  is 
T  C.  If  this  star  were  observed  from  the 
centre  T,  it  wouM  appear  in  the  firmament 
in  E,  and  elevated  above  the  horiaon  by  tha 
arch  D  E ;  this  point  E  is  called  the  true 
pfaMe  of  the  phenomenon  or  star.  But 
an  observer  viewng  it  from  the-  soriace  of 


PARALLAX, 

%0tm^  St  A,  «a  wfi^'^  St  DyWldchn  having  ATftnd  Hie  angle  ACT,  flie  ^^ 

^aXfA  »«i  ^mHt  mtpfattat  f^aite ;  and  the  fsDce  T  C  may  be  easily  fiiiind. 

m*9r  1^  E,  t^  liivCaiire  between  tbe  trne  Astronomen,  therefore,   have  invented 

jn«*   ♦ti'M^   fto<^,   M  wkat   attronomeTB  several  methods  fur  finding  the  parallaxea 

/^  11^  f»afl»a  f4  dbe  siar,  or  other  pheno-  of  stars,  in  order  thereby  to  discover  their 

m^rnrn  distances  from  the  earth.    However,  the 

If  fsu»  0M  ip^  hiflier  above  the  boriion  fixed  stars  are  so  remote  as  to  have  no  sen- 
ilis .H.  .'*4  trvie  |4»ee  visible  from  the  centre  sible  parallax  ;  and  even  the  sun,  and  all 
M  P,  m^  f^  s^fsrent  pUirc  N ;  whence  its  the  primary  planets,  except  Mars  and 
^v^*',vt  wS  \tt  Hie  arch  P  N,  which  is  less  Veniis  when  in  perigee,  are  at  so  great  dis* 
HUMS  Sue  ardb  D  E.  The  horizontal  pa-  tances  from  the  earth,  that  their  parelhx  is 
rMf%^  Itt^HtfTt^  is  the  greatest ;  and  the  too  small  to  be  observed.  In  the  moon, 
Ufi^f  s  star  Hmv,  the  less  is  its  parallax  ;  indeed^  the  parallax  is  found  to  be  very  con> 
SM  W  H  slmitd  oome  to  the  vertex  or  siderable,  which  in  the  horizon  amounts  to 
iMi^^  H  would  have  no  parallax  at  all ;  for  a  degree  or  more,  and  may  be  fonnd  thns  ; 
^th^  H  'm  io  Q,  it  Is  seen  both  from  T  and  in  an  eclipse  of  the  moon,  observe  when 
A  s»  1^  mmtf  IHie  TAV,  and  there  is  no  both  its  horns  are  in  the  same  vertical  circle, 
«Ml^frsf«  hrtween  Its  true  and  apparent  or  and  at  tliat  instant  take  the  altitudes  of  both 
tMt^  phr^.  Again,  the  fbrther  a  star  is  horns  :  tlic  diffen^nce  of  these  two  altitudea 
4ff*tti  ffftm  Hhi^  earth,  so  mnch  the  less  is  being  halved  and  added  to  the  least,  o^ 
^»  ^stM  't  tltit»  the  parallax  of  the  star  F  subtracted  from  the  greatest,  gives  nearly 
m  ff94f  O  iff  wffleh  is  less  than  D  E  tlie  pa-  the  visible  or  apparent  altitude  of  the 
ri^Usa  *f  C  Hence  It  is  phiin,  that  the  pa-  moon's  centre;  and  the  tnie  altitude  is 
MUs  if  Ihe  diifer^nee  of  the  distances  of  a  nearly  equal  to  the  altitude  of  the  centre 
it^Mt  fnm  f  h«>  zenith,  when  seen  from  the  of  the  shadow  at  that  time.  Now  we  know 
f*Hitti$m^  from  tlis  surface  of  the  earth  ;  the  altitude  of  the  shadow,  because  we 
fttf  Ihs  f  rtie  diatance  of  the  star  M  fh)m  the  know  the  place  pf  the  sun  in  the  ediptie,' 
fituUU  1«  tlii«  arch  V  P,  and  its  apparent  dis*  and  its  depression  under  the  horizon,  which' 
UW'9^  V  N,  llie  dlflerenee  between  which  ia  equal  to  the  altitude  ofthe  opposite  point 
P  N  I*  tlin  iiarallaK.  of  the  ecliptic  m  which  is  the  centre  of  the 

'MiKSM  filiiaitiTs  are  measured  by  the  shadow.  And  therefore  having  both  the  tine 

fttil^lf s  V  T  M,  and  VA  M,  but  V  A  M—  altitude  of  the  moon  and  the  apparent  alti- 

V  I  M  -is  T  M  A.    Kfir  the  external  angle  tnde,  the  difference  of  these  b  the  paralUx 

V  \  M  -  -  ttii||le  AT  M  -^  angle  A  M  T,  the  required.  But  as  the  paraUax  of  the  moon 
two  hiwsrd  and  opposite  atiglej  ;  so  that  increases  as  slie  approaches  towards  the 
AMT  miiN«uri*s  the  parallax,  and  upon  earth,  or  the  perigaenm  of  her  orbit;  there- 
lbs  t  sfemml  Is  llsfir  frequently  called  the  fore  astronomers  have  made  tables,  which 
imMllas  >  and  ihU  i«  alwMys  the  angle  under  shew  the  Imrizontal  paraUaz  for  e?ery  de? 
wh)«h  lb**  srinUdlsmeter  of  tlie  earth  AT,  gree  of  its  anomaly. 

si'p<  nn  to  an  eye  plaeed  in  the  star ;  and  The  paraUax  always  diminishes  tiie  alti* 

lb*  M  U>r*  where  the  semi-diameter  is  seen  tnde  of  a  phenmnenoo,  or  makes  it  appear 

Hiffvily,  lliere  the  parallax  is  greatest,  riz.  lower  than  it  would  do,  if  viewed  from  the 

>M  flie  lionr^'n.    When  tlie  star  rises  higher,  centre  of  the  earth  ;  and  this  change  of  the 

Ifm  siftii  of  ilie  paraUax  is  always  to  tlie  sum  altitude  may,  according  to  the  different  si- 

irf  IJm*  star's  distance  from  the  aenith,  as  the  tnation  of  the  ediptie  and  equator  m  respect 

$0mti  dismrti'r  of  the  earth  to  the  disunce  of  the  horiaon  of  the  spectator,  cause  s 

Hf  the  star  from  the  earthls  centre ;  hence  change  of  the  latitude,  longitude,  declinatioa 

If  Om  parallax  ofa  Star  be  known  at  any  one  and  right  ascension  of  any  phenomenon, 

diatawv  from  the  zenith,  we  can  find  ito  ps-  which  is  called  their  parallax.     The  pa^ 

Milax  at  any  other  distance.  nUax,  therefore,  mcieases  the  right  and  ob. 

If  we  have  tlir  distanee  of  astar  from  the  lique  ascension ;  diminishes  the  desoaMMO ; 

SNirtli,  we  cu  ^ttily  find  its  paraUax ;  for  on  diminishes  the  northern  dectination  and  lati- 

nm  U^^  TAC,  rectangular  at  A,  having  tnde  in  the  eastern  part,  and  Incteascs  them 

fftie  sefBi^mmeterof  the  eanh,  and  TC  the  in  the  western ;  butincreases  die  aonthera 

d^stanreof  the  stv,  the  angle  A  C  T,  which  both  in  the  eastern  and  western  part;  diasi- 

Is  tti#  horiaontal  parallax,  is  found  by  trigo.  nishes  the  longitude  in  the  western  part, 

0iMweiry,  and,  on  the  other  hand,  if  we  and  uirreases  it  m  the  eastern.    Heoceit 

Mv'  fbis  parallax,  we  can  find  the  distance  appears,  that  the  paraUax  has  just  oppo- 

nf  die  star )  liacs  la  the  anae  triangle^  site  effects  to  refraction.  8eeRinACiia««» 
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PAftkttAX,  amnudf  the  change  of  the 
«ppareiit  place  of  a  heaYenly  body,  whidi 
b  caused  by  being  Tiewed  6rom  the  earth  in 
difierent  parti  of  its  orbit  roond  the  sun. 
The  annual  parallax  of  all  the  planets  is 
found  ?ery  considerable,  bat  that  of  the 
fixed  stars  is  imperceptible. 

Parallax  »  in  leTellhig,  denotes  the 
angle  contained  between  die  line  of  the 
tme  level,  and  that  of  the  apparent  level. 

PARALLEL.    The  subject  of  parallel 
lines,  says  Playiair,  is  one  of  the  most  dif- 
ficnlt  in  the  Elements  of  Geometry.   It  has 
accordingly  been  treated  in  a  great  variety 
of  different  ways,  of  which,  perliaps,  there 
is  none  which  can  be  said  to  have  given  en- 
tire satisfaction.    The  difficulty  consists  in 
converting  the  twenty-seventh  and  twenty- 
eighth  of  Enclid,  or  in  demonstrating,  that 
parallel  straight  lines  (or  such  as  do  not 
meet  one  another)  when  they  meet  a  third 
line,  make  the  alternate  angles  with  it  equal, 
or  which  comes  to  the  same,  are  equally  in- 
clined to  it»  and  make  the  exterior  angle 
equal  to  the  interior  and  opposite.  In  order 
to  demonstrate  this  proposition,  Enclid  as- 
snmed  it  as  an  axiom,  that  if  a  straight  line 
meet  two  stimight  lines,  so  as  to  make  tlie 
interior  angles  on  the  same  side  of  it  less 
than  two  right  angles,  these  straight  Imes 
bang  continually  produced,  will  at  length 
meet  on  the  side  on  virhich  the  angles  are 
that  are  less  than  two  right  angles.    This 
proposition,  however,  is  not  self-evident; 
and  ooght  the  less  to  be  received  without 
proof,  that  the  convene  of  |t  is  a  proposi- 
tion that  confessedly  requires  to  be  dem<^n- 
strated.    In  order  to  remedy  this  defect, 
three  sort9  of  methods  have  been  adopted — 
a  new  definition  of  parallel  lines ;  a  new 
manner  of  reasoniag  on  tiie  properties  of 
•traigfat  lines  without  any  new  axiom ;  andj 
the  introduction  of  a  new  axiom  less  excep- 
tionable tiian  Eachd'a.    Playftir  adopts  the 
latter  ptam ;  but  we  do  not  perceive  that  his 
axiom  ia  by  any  means  self-evident  upon 
Endid's  definition  which  he  retains,  tic 
Parallel  straii^tlinea  are  such  as  are  in  tlie 
same  pfame,  and  whiefa  being  produced  ever 
so  fitf  both  ways  do  not  meet.    A  more  in- 
telligible, and  we  think  an  equally  rigid,  de- 
monstration of  the  property  of  parallels, 
may  be  obtained  without  any  axiom,  by 
BBcans  of  a  new  definition.    It  may  at  fint 
sight  be  thought  that  the  objection  nig ed  by 
FbyAir  agamst  the  definition  in  T.  Simp- 
aoifs  first  edition,  most  equally  hold  against 
4Ntft ;  bnt  we  think  that  if  his  objeetioa 
reaDy   bold  good  against  that  definition^ 
(thoggh  we  confess  we  cannot  feel  the  force 
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of  h\  it  is  obviate(l  by  distinguisfiing  ais 
ought  to  be  done  between  the  distance  and 
the  measure  of  that  distance. 

We  must  of  course  suppose  our  readers 
acquainted  with  the  propositions  in  Enclid 
preceding  the  twenty-seventh;  bnt  to  save 
the  necessity  of  reference  we  shall  give  an 
enunciation  of  those  which  we  shall  have  td 
employ  in  our  demonstration,  in  the  form  in 
which  we  employ  tliem.  1 .  (Prop.  16.)  If 
one  side  of  a  triangle  be  produced,  the  out- 
ward angle  is  greater  than  either  of  the  in- 
ward opposite  angles.  2.  (Prop.  19.)  IVie 
greater  angle  of  every  triangle  his  the 
greater  side  opposite  to  it  3.  (Prop.  4.)  If 
two  triangles  have  two  sides  of  the  one 
.  respectively  equal  to  two  sides  of  the  other, 
and  have  the  included  angles  eqiul,  the 
other  an^es  will  be  respectively  equal,  vix. 
those  to  which  the  equal  sides  are  opposite. 
4.  (Prop.  15.)  If  two  straight  lines  cut 
each  other,  the  vertical  or  opposite  angles 
will  be  equal.  5.  (Prop.  13.)  If  a  straight 
line  meet  another,  the  sum  of  the  adjacent 
angles  is  equal  to  the  sum  of  two  right 
angles. 

6.  De/huiitnu  Parallel  straight  lines  are 
those  whose  least  distances  from  each  other 
are  every  where  eqnaL 

7.  Theorem  I.  The  perpendicular  drawn 
to  a  straight  line  from  any  point,  is  the  least 
line  that  can  be  drawn  from  that  point  to 
the  given  line. 

Let  C  D,  (Plate  XII.  Miscell.  fig.  S)  be 
a  straight  line  drawn  from  C  perpendicular 
to  A  B;  and  let  C  £  be  any  other  straight 
Une  from  C  to  A  B ;  then  is  CD  less  than 
GE.  FortheangleCDEequalsangleCDA 
by  construction  J  and  C  D  A  is  greater  than 
C£D(1);  therefore  CDE  is  greater  than 
CED.    Hence  (t)  C  D  is  less  than  0  E. 

8.  Cor.  1.  Hence  the  perpendicular  from 
any  point  to  a  straight  line  is  the  true 
measure  of  the  least  distance  of  that  pomt 
from  dmt  line. 

9.  Cor.  <•  Hence  (6)  the  perpendiculars 
to  one  of  two  parallel  straight  lines,  from 
any  points  in  the  other,  a^e  every  where 
equal  to  each  other. 

10.  Cor.  3.  Hence  two  parallel  straight 
lines,  however  fer  they  may  be  produced, 
can  never  meet 

11.  Theorem  II.  If  a  line  meeting  two 
parallel  straight  lines  be  perpendicular  to 
one  of  diem,  it  is  also  perpendicular  to  the 
other. 

If  A  B,  (fig.  3)  be  parallel  to  C  D,  and 
E  F  meet  them  so  as  to  be  perpendicular  to 
A  B,  it  will  also  be  perpendicular  to  C  D. 
If  not,  draw  E  O  perpendicuter  to  C  D  and 
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ftom  G  dmw  O  H  perpendieolw  to  A  B» 
nien  since  £F  and  O  H  aie  both  perpendi- 
colar  to  A  B,  and  are  drawn  from  F  and  G 
poinU  in  C  D,  G  H  equals  £  F  (9).  Again, 
since  ani^le  GH  B  or  G  HE  is  greater 
than  angle  GEH  (i)  £  G  is  greater  tiian 
O  H  (t).  Hence  £  G  is  greater  tlian  EF. 
Therefiire  EG  is  not  per|wndirjular  to  C  D 
(7) ;  and  in  the  same  manner  it  may  be 
shown  that  no  other  line  can  be  drawn 
Ironi  the  point  E  perpendicnlar  to  C  D  with- 
oot  coi^cidinfi[wiih£F.  Therefore  £F  is 
ptrpendiciilar  to  C  D« 

12.  Theorem  III.  If  two  straight  lines  be 
perpendicular  to  the  same  straight  Une^  they 
nre  parallel  to  each  other. 

If  A  B,  (fig.  4)  and  C  D  be  both  perpen- 
dicular  to  £  F,  then  A  B  is  parallel  to 
OD.  If  AB  be  not  parallel  to  CD,  let 
OH  passing  through  the  point  £,  be. pa- 
rallel to  C  D.  Then  since  £  F  is  perpen- 
dicular to  CD,  it  is  also  perpendicular  to 
G  U  (tl).  Hence  angle  H  E  F  is  a  right 
angle,  and  therefore  equal  to  angle  B  £  F, 
the  less  to  the  greater  whicli  is  absurd. 
Therefore  G  H  is  not  psrallel  to  C  D  ;  and 
in  the  same  manner  it  may  be  shown  that  no 
other  line  pawing  through  E,  and  not  coin- 
ciding with  A  B,  is  parallel  to  C  D.  There- 
foreAB  is  parallel  to  C  D, 

13.  Cor.  Hence  it  appears,  that  through 
the  same  point  no  more  than,  one  line  can 
be  drawn  parallel  to  the  same  straight 
line. 

It  may  l>e  thought  necessary  to  ramarjc, 
that  the  preceding,  theorem  pre-suppo5eS 
tlie  admission  of  a  postulate,  that  through 
any  point  not  in  a  given  straight  line,  a 
straight  line  may  be  drawn  parallel  to 
that  straight  line,  or  that  straight  line  pro- 
duced. 

14.  Theorem  IV.  If  a  straight  line  lull 
upon  two  parallel  straiglit  lines,  it  makes 
the  altenate  angles  equal  to  one  another ; 
and  the  exterior  angle  eqnsl  to  the  mterior 
and  opposite  angle  on  the  same  side ;  and 
likewise,  the  two  interior  angles  upon  the 
same  side,  together,  equal  to  two  right 
nuj^les. 

If  A  B,  (fig.  5)  be  parallel  1p  C  D,  and 
E  F  cot  them  m  the  pointi  H  G,  then  the 
angle  AHG  equals  the  alternate  angle 
H  G  O  ;  ^  exterior  angle  E  H  B  equals 
the  interior  and  opposite  angle  on  the  same 
side  H  G  D  i  and  the  two  interior  angles 
en  the  same  side,  B  N  G  and  H  G  D  are 
together  equal  to  two  right  angles.  From  H 
draw  H  K  perpendicular  to  C  D,  and  from 
G  draw  G  I  perpendtcnbr  to  A  B.  Then 
aiace  H  K  is  pcrpeodiculpr  to  C  D,  it  is 
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also  perpendicular  to  A  B  (il);  eonse- 
quently  G I  is  parallel  to  H  K  (12).  But 
H I  and  G  K  are  perpendicuUirs  to  G  I, 
from  H  and  K,  points  in  H  K. ;  therefore  (9) 
H I  equate  G  R.  Hence  in  triangles  GIH, 
HGK,theside  HI  equals  the  side  G  K, 
G I  equals  H  K  (9)  and  the  included  angle 
GIH  equals  the  included  angle  H&G; 
therefore  angle  I H  G  equals  angle  H  G  K 
(S).  Again,  angle  EH  B  equals  AHG 
(4) ;  therefore  it  equals  H  G  D.  Lastly, 
B  N  G  and  HG  D  are  together  equal  lb 
A  H  G  and  B  H  G  together ;  and  tlierelbre 
(6)  are  equal  together  to  the  sum  of  two 
right  angles. 

15.  Theorem  V.  If  a  straiglit  line  falling 
upon  two  other  straight  lines  makes  the  aW 
ternate  angles  equal  to  one  another,  those 
two  straight  lines  will  be  paralleL 

Let  the  straight  Une  EP,  (fig.  6)  which 
falls  upon  the  two  straight  lines  A  B,  CD, 
make  the  alternate  angles  A  £  F,  £  FD 
equal  to  one  another,  then  A  B  is  parallel  to 
CD.  If  not,  through  E  draw  G  H  parallel 
to  C  D.  Then  the  alternate  angle  G  £  F 
equals  the  alternate  angle  EFD.  But 
A  £  F  equate  EFD;  therefora  AE  F  is 
equal  to  GEF,  the  less  to  the  greater. 
Hence  G  H  is  not  parallel  to  C  D ;  and  in 
like  manner  it  may  be  shown  that  no  other 
line  passing  tlirough  the  point  E,  and  not 
comciding  witli  A  B  u  parallel  to  C  D« 
Therefore  A  B  b  parallel  to  C  D. 

16.  Cor.  If  a  straight  line,  falling  upon 
two  other  straight  lines,  makes  the  exterior 
angle  equal  to  the  interior  and  opposite  one 
on  the  same  side  of  the  line ;  or  makes  tba 
interior  angles  on  the  same  side  equal  to  two 
rif^t  angles ;  the  two  straight  lines  shall  be 
parallel  to  one  another. 

PaaaUiEL  pUnu^  ore  such  planes  as 
haye  all  the  perpendiculars  drawn  betwixt 
them  equal  to  each  other. 

pABAitXL  rays,  in  optics,  are  those 
which  keep  at  an  equal  distance  from  the 
visible  object  to  the  eye,  which  u  sup* 
posed  lo  bifi  infinitely  remote  from  the  ol»> 
Ject 

Pabaixbl  mfer,  an  instrument  eonstet- 
ing  of  two  wooden,  brass,  Iccrahus  equally 
broad  every  where ;  and  so  Joined  together 
by  the  cross  blades  as  to  open  to  difierant 
intervab,  accede  and  racede,  and  yet  still 
retain  their  parallelism.  8ee  PsMTAonAra. 

Paballbu,  or  peruiisi  drdss,  in  geo- 
graphy, called  also  parallels,  or  circles  of  in- 
titude,  are  lesser  circles  of  the  sphere  con- 
ceived to  be  drawn  from  west  to  east» 
through  all  the  points  of  the  meridian,  com* 
mendng  fiom  the  equator  lo  vrhieh  they  are 
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fwallel,  uul  tenninatiiig  with  the  polo.  cj^Uodm,  cones,  A:c  an  in  a  triplicate 

Tbey  are  called  parallels  of  latitndc,  be-  ratio,  of  their  liomologou  iidtf|  and  also  of 

eanse  all  places  lying  voder  the  same  pa-  tlieir  altitndefl. 

nUel,  have  the  sane  latitude.  Equal  parallelepipeds^  prisms,  cones,  cy« 

PSUtAixsLt  ^fUHiude,  in  astronomy,  are  linders,  Sec.  reciprocate  their  bases  and  at 

lesser  circles  of  the  sphere  parallel  to  the  tttndes. 

cdiptie,  inaipned  to  pass  through  every  de-  PARALLELISM,  the  situation  or  qu%- 

gree  and  minute  of  the  coloret .    They  are  lity  whereby  any  thing  is  denominated  pa* 

Tcpreseuted  on  the  globe  by  the  divisionii  rallel.    See  Pajmullei^ 

on  the  quadrant  of  attitude,  in  its  motion  Paraixbusm  tf  the  earth*i  oris,   in 

imusd  the  globe,  when  screwed  over  the  astronomy,  that  situation  of  the  earth's  axis, 

pole  of  die  ecliptic.    6ee  61.0BB.  in  its  progress  through  its  orbit,  whereby  it 

Parallels  of  aUHudey  or  Almijcaii-  is  still  directed  towards  the  pole^tar ;  so 

f  ARf,  are  circles  parallel  to  the  horizon,  that  if  a  line  be  drawn  parallel  to  its  aais, 

imagined   to  pass  throiifi^  every  degree  while  in  any  one  position,  the  axis,  in  aU 

and  mimite  of  the  meridian  between  the  otlier  positions,  will  be  always  paiaflel  to 

horiaon  and  senitb,  Imving  their  poles  in  the  the  same  line. 

aesitfa.    They  are  represented  on  the  globe  This  parallelism  is  tiie  result  of  the  earth's 

by  the  divisions  on  tlie  quadrant  of  altitude,  double  motion,  ciz.  round    the  ann,  and 

in  its  motion  about  the  body  of  the  globe,  round  its   own  axis  ;    or  its  annual  and 

when  screwed  to  the  senith.  dhimal  motion  ;  and  to  it  we  owe  the  vi- 

Parallbls  rfdectinatwitf  in  astronomy,  cissitudes  of  seasons,  and  tfie  inequality  of 

are  the  same  with  parallels  of  latitude  in  day  and  night 

geography.  Parallbusm  of  tkt  rom  0/  trm.  These 

Parallel  ipkere^  that  situation  of  the  are  never  seen  parallel,  but  always  incUning 

sphere,  wiierein  the  equator  coincides  with  to  each  other  towards  the  further  extreme, 

the  horiaon,  and  the  poles  with  die  xeuith  Hence  matlirmaticians  liave  taken  occasion 

and  nadir.  In  this  sphere  all  the  parallels  of  to  inquira  in  what  lines  the  trees  must  be 

the  equator  become  parallels  of  the  ho-  disposed  to  correct  this  fiffect  of  the  per« 

tiaon,  consequently,  no  stars  ever  f ise  or  spective,  and  make  the  rows  still  appear 

set,  btttaU  torn  round  in  circles  parallel  to  parallel.    Tlie  two  rows  most  be  such,  as 

the  horiaon  \  and  die  sun  when  in  the  equi-  that  die  unequal  intervals  of  any  two  oppo- 

aoctial,  wheels  round  die  horizon  the  wliole  site  or  correspondent  trees  may  be  seen 

day.    After  his  rising  to  the  elevated  pole,  under  equal  visual  rays, 

be  never  sets  for  sU  monUis;  and  aAer  his  PARALLELOGRAM^  in  geometry,  a 

entering  again  on  die  odier  side  of  die  line,  quadrilateral  right-lined  figure,  whose  Oppo- 

never  rises  for  six  mondis  longer.    This  is  ilte  sides  are  parallel  and  equal  to  ^ 

the  position  of  die  sphere  to  such  as  live  odier.    It  is  generated  by  die  equable  mo- 

mider  die  poles,  and  to  whom  die  sun  U  tion  of  a  right  line  always  paraUel  to  itoel£ 

never  above  «S*  SO*  hi^.  when  it  has  all  its  four  angles  rigl^t,  and 

Parallel  uaUng,  in  navigation,  is  die  only  its  opposite  sides  equal,  it  is  caHed  a 

sailing  under  a  paraUel  of  latitude.    See  reetangle  or  oblong.    When  die  angles  are 

Navigatiom.  all  right,  and  die  sides  equal,  it  is  called  a 

PARALLELEPIPED,  or  Parallelo-  square.    If  aU  die  sides  are  equal,  and  die 

riPBD,  in  geometry,  a  regnUir  solid  com-  angles  unequal,  it  is  caUed  a  rhombus  or  lo- 

prehended  under  six  parallelograms,  the  aenge;  and  if  the  sides  and  angles  be  one> 

opposite  ones  whereof  are  shnilar,  parallel,  qual,  it  is  called  a  rhomboides. 

and  equal.     All  parallelepipeds,    prisms,  In  every  paraUelogram  of  wliat  kmd 

cylinders,  &c.  whose  bases  and  heights  are  soever,  a  diagonal  divides  it  mto  two  equal 

•qnal,  are  themselves  equal.    A  diagonal  parts ;  the  angles  diagonaUy  oppesite  are 

plane  divides  a  parsUelepiped  into  two  equal ;  die  opposite  angles  of  die  same  side 


equal  prisms ;  so  that  a  triangular  prism  is  are  togedier  equal  to  two  right  angles ;  and 

half  a  parallelepiped  opon  the  same  base,  each  two  sides,  togedier,  greater  dan  die 

and  of  the  same  altitude.  diagonal. 

All  parallelepipeds,  prisma,  cylinders,  Ac.  Two  paralldognms  on  die  same  or  equal 

are  in  a  ratio  componnded  of  tbehr  bases  base  and  of  tite  same  height,  or  between 

and  altitudes ;  wherefore,  if  dieir  bases  be  die  same  parallels,  are  equal ;  and  hence 

aqnal,  they  are  in  proportion  to  their  alti-  two  triangles  on  die  same  base  and  of 

tndes  and  eonvanely.    AH  paraUeUpipeds,  the  same  height,  are  also  equal.    Hence. 
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iliOy  ewtty  triangle  10  half  a  pan]ldo|;ram  limple,  pellaciii,  flattened,  eblm^;.    Thefa 

upon  the  same  or  an  equal  baae,  and  of  the  are  seven  species,  of  which  P.  aurelia  is  ra* 

same  altitude,  or  between  the  same  pa-  ther  a  large  animalculnm,  membranaceous, 

rallels.    Hence,  also,  a  triangle  is  equal  to  pellucid,  and  about  four  times  longer  than  it 

a  parallelogram,  having  the  same  base,  and  is  broad  *,  the  fore-part  obtuse,  tnuisparent, 

half  the  altitude,  or  half  the  base^  and  the  without  intestines;  the  hind-part   replete 

ijme  altitude^  with  molecules  of  various  suecs  ;  the  fold 

Parallelognuns,  therefore,  are  in  a  given  which  goes  Irom  the  middle  to  the  apex  is 

ratio  compounded  of  their  bases  and  al-  a  striking  characteristic  of  the  species,  fonn- 

titudes.    If  then  the  altitudes   be  equal,  iog  a  kind  of  triangular  aperture,  and  giv- 

they  are  as  the  bases,  and  conversely.  ing  it  somewhat  the  appearance  of  a  gim* 

In  similar  parallelograms  and  triangles,  blet    Its  motion  is  rectilinear,  reeling  or 

the  altitudes  are  proportional  to  the  ho-  staggering,  and  generally  vehement    They 

m<^gons  sides,  and  the  bases  are  cut  pro>  are  frequently  found  cohering  lengthwise  | 

portionably  thereby.     Hence  similar  pa-  the  lateral  edges  'of  both  bodies  appear 

rallelograms  and  triangles  are  in  ar  duplicate  bright.    They  may  also  be  seen  sometimes 

ratio  of  thdr  homologous  sides ;  as  also  of  lying  on  one  another  alternately,  at  others 

their  altitudes,  and  the  segments  of  their  adhering  by  the  middle.    They  will  live 

bases ;  they  are,  therefore,  as  the  squares  of  many  months  in  the  same  water  without  ita 

the  sides,  altitudes,  and  homologous  seg-  being  renewed.    They  are  found  hi  the  be- 

mentsofthe  base^.  ginning  of  summer,  in  those  ditches  in 

In  every  parallelogram,  the  sum  of  the  which  dock-weed  abounds.    P.  cbryaalis  i| 

squares  of  the  two  diagonals  is  equal  to  the  found  plentifolly  in  «alt  wtter. 

Bun  of  the  squares  of  the  four  sides.    For  if  PARAPET,  in  fortification,  an  etevatioa 

the  paiaOelogFam  be  rectangular,  St  foUowa  of  eartii  designed  for  covering  the  soldien 

that  the  two  diagonab  are  equal ;  and,  con-  from  the  enemies'  cannon  6r  smaU  shot, 

aeqoently,  tiie  square  of  a  diagonal,  or.  The   tiiickness  of  the  parapet  is  fiom 

which  comes  to  the  same  thhig,  the  square  eighteen  to  twenty  foet;  its  height  is  six 

of  tiie  hypotiienose  of  aright  angle,  is  equal  feet  09  tiie  mside,  and  four  or  five  on  the 

to  the  squares  of  the  sides.    See  Obomb-  outnde.    It  is  rsised  on  the  rampart,  and 

TRY.  has  a  slope  above  called  the  superior  tahiS| 

PARALLBLOtfiuif,  Or  Pasallelisbt,  a  and  sometimes  tiie  gUcis  of  tiie  parapet, 

maddne  for  the  ready  reduction  of  designs ;  The  exterior  talus  of  tiie  parapet  is  the  slope 

it  is  the  same  yntd  the  Pbntaorapb,  which  facing  the  country :  there  is  a  banquette  PK 

aee«              two  for  the  soldiers  who  defend  the  para- 

PARAMETER,  in  conic  sections,  a  con*  pet,  tp  mount  upon,  tiiat  tfiey  may  tiie  betp 

stant  Une,  otherwise  called  lohis  reeivm.  ter  discover  tiie  country,  fosse,  and  coun- 

llie  parameter  is  said  to  be  eonstant,  be-  terscarpe,  and  fire  as  tiiey  find  occasion, 

cause  in  tiie  parabola,  tiie  rectangle  under  Parapet  of  tiie  covert^way,  or  corridor,  ia 

itand  anyabsciss,  is  always  equal  to  tiie  vrhat  covers  tiiat  way  from  tiie  sight  of  tiie 

square  of  tiie  corresponding  semi  ordmate ;  enemy,  which  renders  it  tiie  most  danger- 

and  m  tiie  ellipsis  and  hyperbola,  it  Is  a  oos  place  for  tiie  besiegers,  because  of  tiie 

tUrd  proportional  to  tiie  conjugate  and  neighbourhood  of  tiie  feces,  flanks,  and  cur« 


tins  of  the  place. 

Iff  and  ir  be  tiie  two  axes  fai  tiie  elKpee  p^^^pBx  is  also  a  Kttie  wall  raised 

and  hyperbola,  and  x  and  sr  an  absciss  and  breast  liigh,  on  the  banks  of  bridges,  keys, 

lis  ordmate  m  the  parabola:  tiien  ^^  j,.^^  ^J^^^  t^  ^^^  „  .  f^'^  ^ 

iieiie'.pss^  ss  tiie  paiamcter  u  tiie  prevent  people's  felting  over. 

I^yfgi^r .  PARAPHRASE,  an  exphmation  of  some 

'       yi  text,  in  clearer  and  more  ample  terms, 

jr:y::3r:ps~  =  tiiepataoieterintiie  whereby  is  supplied  what  tiie  autiior  might 

Ittt  have  said  or  thought  on  the  subject  $  such 

The  parameter  is  equal  to  tiie  doable  or-  ve  esteemed    Erasmus's  PUraphnse  on 

dinate  drawn  tiirougb  tiie  focus  of  one  of  ^^  New  Testament,  tiie  Cfaaldee  Paim- 

the  tiiree  conic  sections.  phnse  on  tiie  Pentateuch,  drc. 

PARAMECIUM,  in  natuiil  histoi7,  a  PARA8ANO,  an  andent  Pcrsnn  mea- 

genus  of  the  Vermes  Infusoria  dass  and  or-  sure,  different  at  difiRsrent  times,  and  in  dii^ 

der.    Worn  Invisible  to  tiie  naked  eye,  ferent  phiccis    beiaf  aoaietimea  thirtjr^ 
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sometntietfbTty,  and  sometiflies  fifty  ttftdDiy  eoverdd  wSfli  a  tack  itaffed  with  flock«« 

or  Atrtonga.  wbidi  leaves  the  parchment  in  a  condition 

PARASITES,  or  PanaUieid  pbmit^  ia  fit  for  writing  upon.  The  parings  thus  talien 

hotany,  snch  plants  as  are  supported  by  of  oW  the  leather,  are  vsed  in  making  ghie, 

fhe  tnuk  or  brandies  of  other  plants,  from  site,  &c.    See  Qlob,  &o.    Wliat  is  called 

whence  they  receive  their  noorishment,  vellum,  is  only  parchment  made  of  the  skins 

and  will  not  grow  upon  the  groond,  as  the  of  abortives,  or  at  least,  sucking  calves, 

misletoe,  Sec,  This  hu  a  much  finer  grain,  and  is  whiter 

PARCENERS,  in  law,  persons  holding  and  smoother  than  parchment ;  but  is  pre-' 

hnils  in  copartnership,  and  who  may  be  pared  in  the  same  manner,  except  its  not 

iBompelled   to  make  division.    It  occurs  being  passed  through  the  lime-pit. 
irhere  lands  descend  to  the  fiunales,  who        PARDON,  is  the  remitting  or  fi>rgivuig 

all  take  etpial  shares  of  their  deceased  fa*  a  felony  or  other  ofience  committed  against 

ther's  landu;  the  King.    Blackstone  mentions  the  power 

PARCHMENT,  in  commerce,  the  skint  of  pardoning  offences  to  be  one  of  the 
pf  sheep  or  goats,  prepared  after  such  a  greatest  advantages  of  monarchy,  in  gene- 
manner  as  to  render  it  proper  (or  writing  ral,  above  every  other  form  of  government^ 
upon,  covering  books,  dec.  The  manuiac-  and  which  cannot  subsist  in  democracies, 
tare  of  parchment  is  begun  by  the  skinner,  Itff  utility  and  necessity  are  defended  by 
and  finished  by  the  parchment-maker.  The  him  on  all  those  prindplei  which  do  hopour 
skin,  having  been  stripped  of  its  wool,  and  to  human  nature. 

placed  in  the  Kme-pit,  in  the  manner  de*        Pardons  are  dtfaer  general  or  special : 

scribed  under  the  article  Shammy,  the  general,  as  by  act  of  Parliament,  of  which, 

skmner  stretdies  it  on  a  kind  of  frame,  and  if  they  are  without  exceptions,  the  court 

pares  off  the  flesh  with  an  iron  instrument ;  must  take  notice,  ex  ttfUio ;  but  if  there  are 

this  done,  it  is  moistened  with  a  rag,  and  exceptions  therein,  the  party  must  aver,  that 

powdered  chalk  being  spread  over  it,  the  he  is  none  of  the  penons  excepted :  special 

skinner  takes  a  large  pumtce^tone,  fiiat  at  pardons,  are  either  of  course,  as  to  persons 

bottom,  and  rubs  over  the  skin,  and  thus  convicted  of  manslaughter,  or  sed^fciidauls, 

scowen  off  the  flesh ;  he  then  goes  over  it  and  by  several  statutes,  to  those  who  shall 

again  with  the  iron  instrument,  moistens  it  discover  their  accomplices  in  several  felo* 

as  before,  and  rubs  it  again  with  the  pu-  nies ;  or  of  grace,  which  are  by  the  King^ 

nice-stone  without  any  chalk  underneath :  charter,  of  which  the  court  cannot  take  no* 

this  smooths  and  softens  the  |eah-side  very  tice,  ex  o/ki^f  but  they  must  be  pleaded, 

constdanibly.    He  then  drains  it  again,  by  A  pardon  may  be  conditional,  that  is,  the 

passing  ovel'  it  the  iron  fatttrument  as  be-  King  may  extend  his  mercy  upon  what 

fore.    The  flosbrside  bdng  thus  drained,  by  terms  he  pleases ;  and  may  annex  to  his 

scraping  off  the  moisture,  he  in  the  same  bounty  a  condition,  dther  precedent  or 

manner  passes  the  iron  over  the  wool  or  subsequent,  on  the  peiformance  whereof, 

haur  side :  then  stretches  i^  tight  on  a  frame,  the  validity  of  the  pardon  will  depend ;  and 

and  scrapes  the  fiesh-side  again :  this  finishes  this  by  the  coomioir  law. 
its  draining ;  and  the  more  it  is  drained,  the       All  pardons  must  be  under  the  great  seal, 

whiter  it   becomes.     The  skinner   now  The  effect  ofa  pardon  is  to  make  the  oflen« 

throws  on  more  chalk,  sweeping  it  over  der  a  new  man ;  to  acquit  him  of  all  oorpo- 

wiih  a  piece  of  lamb-skin  that  has  the  wool  nl  pemUHes  and  forfeitures  annexed  to  timt 

on,  and  this  smooths  it  still  Ihrther^    It  is  offence,  and  to  give  him  a  new  credit  and 

now  left  to  dry^  and  when  dried,  taken  off  capadty ;  bnt  nothing  but  an  act  of  Parliap 

the  frame  by  cutting  it  all  ronnd.  The  skin,  meat  can  restore  or  purify  the  blood  after 

thus  for  prepared  by  the  skinner,  is  taken  an  attainder. 

out  of  bis  hands  by  the  parchment-maker,        PAREGORICS,  medidnes  that  aasnage 

who  first,  while  it  is  dry,  pares  it  on  a  sum«  pain,    otherwise    called    anodynes.     See 

mer,  (which  is  a  calf-skm  stretched  in  a  Pharmacy. 

frame;  witii  a  sharper  instrument  than  that       PARENCHYMA  of  pUmie,    Grew  ap* 

used  by  the  skinner,  and  working  with  the  plies  the  term  parenchyma  to  the  pith  or 

arm  firom  the  top  to  the  bottom  of  the  skin,  pulp,  or  that  mner  part  of  a  fivit  or  plant 

takes  away  about  one  half  of  its  thickness,  through  which  the  juice  is  supposed  to  bo 

The  skin  thus  equally  pared  on  the  flesh*  distributed.    This,  when  viewed  vrith  a 

aide,  is  again  rendered  smooth,  by  being  microscope,  appears  to  resemble  marrow,- 

^bbod  with  the  punuce-stone,  on  a  bench  or  rather  a  spoi^e,  being  a  poroos, 
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dilfttiUe  nbstaiie«»    Ite  porii  are  iqimiim*  tiie  pailieUa,  «od  tiw  eoloan  wherewilli 

nble  w4  exceediogly  MDally  leceiviiig  «  they  are  painted,    M.  Hnygeni  aceonnti 

■ladi  Iranoiir  a»  k  rtquiiite  to  fill  and  ex«  t»  the  fonnatkm  of  a  paihalioB  in  theMint 

tend  then,  wfaioh  di^oaition  of  poretitit  manner  as  for  that  of  the  halo. 


that  is  anppoMd  to  fit  the  piant  for  vegeta*  PARIAN  ckr^mcU.    See  Arvnoeuan 

tion  and  growth*  mtrhlet, 

PA&BNTS  and  CHILDREN,  in  hw.  PARIANA,  in  botaqr»  a  gaana  of  the 

If  parents  ran  away,  and  leaTe  their  chil*  Monoecia  Polyandria  dan  and  order.    £•• 

dien  at  the  charge  of  the  parish,  the  cfanreh*  sential  character :  nude,  flowen  in  whorls, 

wardens  and  overseers,  by  order  of  the  jos-  forming  spikes ;  calyx  two-valved ;  corolla 

tiees,  may  seiae  the  rents,  goods,  and  chat-  two-valved,  larger  than  the  calyx ;  filamenU 

telsofsnch  persons,  and  dispose  diereof  to-  forty:   female,  flowen  soUtaiy  m  each 

wards  their  children's  maintenance.    A  pap  whorl ;  calyx  two-valved ;  coroUa  two-valv- 

nnt  m^  lawfully  correct  his  child,  being  ed,  less  than  the  calyx ;  stigmas  two ;  seed 

nnder  age,  in  a  reasonable  manner  i  btft  the  tbree-comerRd,  inclosed.    There  Is  but  one 

legal  power  of  the  fother  over  the  penoos  species,  tiz,  P.  campestris,  a  native  of  tlia 

of  his  children  ceases  at  the  age  of  twenty-  woods  in  the  island  of  Cayenne, 

one.  PARIETARIAt  in  botany,  pelltfory,  a 

PARENTHESIS,  in  grammar,  certain  genua  of  the  Polygamia  Monoecia  class  and 

hitercalaiy  words,  inserted  ui  a  discoone,  order.    Natoral  order  of  Scabridm.    Urti- 

which  intempt  the  seme,  or  thread,  but  ese,  Jassieo*  Essential  character:  two  her« 

seem  neceasary  for  tlie  better  understand-  maphrodite  flowers,  and  one  female  flower 

ing  of  the  snbject.    Hie  proper  character-  in  a  flat  six-leaved  mvolacre;  calyx  foo^ 

istic  of  a  parenthesis  is,  that  it  may  be  ei-  cleft ;  coroUa  none ;  style  one;  seed  one, 

ther  taken  in  or  left  ont,  the  sense  and  the  superior,  elongated :  hermaphrodite,  stami* 

grammar  reaoaining  entire.    In  speaking,  nafonr:  female,  stamina  none.    There  aia 

the  parenthesis  is  to  bo  pronoonoed  in  a  tenspecies. 

diflerent  tone ;  and  fai  writiag,  it  is  enclosed  PARIS,  in  botany,  a  genus  of  the  Octaia* 

between  ( ),  called  also  a  parenthesis,  but  dria  Tetragynia  chss  and  order.    Natmal 

commonly  a  bracket,  or  crotchet,  to  distiu'  order  of  Sarmentaceae.    Asparagi,  Jossien. 

gnishitfromtherestofthedisconne.  The  Essential  character :  calyx  fenr4eaved ;  pe- 

politest  of  our  moderawriten  avoid  all  pn*  tals  four,    narrower;    beny  four>celled. 

renthesis,  as  keeping  the  mind  in  sospensoy  There  is  bnt  one  species,  vis,  P.  qoadrifo* 

embarrassing  it,  and  rendering  the  difconrse  Im,  herb  Parifi  true-love,  or  one-beny. 

lem  clear,  uniform,  and  agreeable.  PARISH,  signifies  the  preoinet  of  n 

PARHELIUM,  or  Paabbuov,  m  phy-  parish  church,  and  the  particular  chaife  of 

siology,  a  mock  sun,  or  meteor,  in  form  of  a  a  secular  priest    Formeriy  a  paiirii  was 

very  bright  light,  appearing  on  one  side  of  synonymous  vrith  diocese,  and  the  tythes 

the  son.    The  pariielia  are  formed  by  the  were  paid  to  any  priest  whom  the  party 

reflection  of  the  sums  beana  on  a  cloud  pro*  chose,  but  it  was  found  convenient  to  allot 

periy  posited    They  usually  accompany  a  certain  district  for  each  priest,  that  he 

the  corons,  or  lumuwus  circles,  and  are  alone  might  receive  the  tythe.    It  is  very 

plaeed  hi  the  same  drenmlmnce,  and  at  doobtfol  when  they  originated.    Someplaoe 

the  same  height.    Their  cohHirs  resemble  the  division  ofpaririiea  in  A.  D.fiSO,  others 

that  oftberambow,  the  red  and  yellow  are  in  1179.    A  paivh  may  contain  one  or 

on  the  vde  towards  the  son,  and  the  btae  more  vills,  but  it  is  presumed  to  eontam 

mid  violet  ea  the  other.  Tliere  are  corome  only  one,  and  anciently  was  co-extensive 

iometimca  seen  without  paihelia,  and  vice  with  tfaomanor.    Hooey  given  by  will  to  a 

WTM.    Fnbelia  are  double,  triple,  dec.  and  parUi  is  given  to  the  poor.    These  districts 

In  I6t9,u  parhelion  of  five  suns  was  seen  at  are  compnted  to  be  nearly  ten  thousand  hi 

Rome  s  and  m  16#6,  another  at  Aries  of  number. 

six.    M.  Mariotte  accounts  for  pariielia  Parish  eMr.  In  every  parish  the  parmn, 

from  an  infinity  of  little  particles  of  ice  vicar,  dee.  hath  a  parish  clerk  nnder  him, 

floating  in  the  air,  that  mnltiply  the  fanage  who  is  the  lowest  ofl&cer  of  the  church, 

of  theson  by  refraction  or  rsflectioo;  and  These  were  formerly  clerks  in  orders,  and 

by  a  gaometrical  calculus  he  has  detor-  their  businem  a|  first  was  to  offidate  at  tbo 

irined  the  precise  figure  of  these  little  id*  altar,  for  which  thqr  had  a  coaapeteotmaiii- 

clca,  their  situation  in  the  av,  and  the  siaa  tcnanee  by  ofleringi;  bat  now  they  are 

ofthouota—  of  circles  which  accompany  bymao,  and  have  eertahs  foes  vrith  th^  par* 
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am  on  chiiiteiiiiigt,  marriages,  boriab,  &c^  eoad  Chariet,  which  it  ia  to  be  hoped  will 

besides  wages  for  their  neiiifeeinDce.    He  never  be  drawn  into  authority,  and  the  pri- 

aittst  b^  twenty  yean  of  age,  and  of  honest  fil^  of  peison  from  arrest  and  imprison- 

emvetsatkMiy  and  is^generaUy  appointed  by  aent  for  debt.  This  privilege  huts  for  forty 

the  minister,  nnlcss  there  is  a  custom  for  days  after  the  prorogation  of  the  Parliament, 

the  chnrchwardeas  and  parishioners  to  elect  and  forty  days  prefioos  to  its  meeting.  But 

It  is  an  office  for  Ule,  and  a  freehold.    He  ail  other  privileges  derogating  from   the 

inay  make  a  deputy  without  licence  of  the  common  laws  and  amtten  of  civil  right,  are 

^Bbop.  abolished  by  several  statutes  ;  and  by  4 

PARISHIONER,  an  inhabitant  of,  or  George  III.  e.  53,  a  trader,  being  a  Mem* 

belonging  to,  any  parish,  lawfully  settled  her  of  Parliament,  may  be  served  with  lev 

there.    Fariihionen  are  a  body  politic  to  gal  process  for  any  Just  debt  to  the  amount 

many  purposes ;  as  to  vote  at  a  vestry  if  of  one  hundred  pounds,   acid   unless  be' 

they  pay  scot  and  lot,  and  they  have  a  sole  ankes  satisfoction  within  two  months,  it 

rijf^t  to  laise  taxes  for  their  own  relief,  shall  be  an  act  of  bankruptcy.    Vide  sta- 

withont  the  mtaiposition  of  any  superior  lutes  19  William  It  I.  c.3;  2  and  3  Ann 

ooart;  may  make  by-laws  to  mend  the  c.  18;  11  George  II.  c.  «4.    £»Utute  10 

highways,  and  to  make  banks  to  keep  out  George  III.  c.  50$  4  George  III.  c.  3S. 

the  sea,  and  for  repairing  the  church,  and  It  is  one  of  the  privileges  of  the  Pceis  to 

making  a  bridge;  and  for  making  and  inahi-  be  entitled  to  vote  by  proxy,  and  also  to 

taining  fire  engines.    They  may  also  porw  enter  a  protect  agamst  any  bill  to  which 

chase  workhouses  for  the  poor,  or  any  such  they  may  diuent     But  all  money  bills 

thin*;  for  the  public  good.  must  eoamaence  with  the  Commons  1  and  it 

PARKINSON  IA,  in  botany,  so  named  iinow  the  cuslooi,  if  any  alteration  U  made 

in  memory  of  John  Parkmson,  a  genus  of  by  tlie  Lords  in  a  money  bill,  for  the  Com* 

the  1>ecandria  Monogynia  cfaua  and  ordrr.  mons  to  r^ec  it  and  bring  in  another,  even 

Nataral  order  of  Lomenucem.    Legumi-  though  the  new  hill  shouM  contain  the  regn* 

no9«,  Jnssieu.    Essential  character :  calyx  kition  proposed  by  tlie  Lords, 

fiyecleft ;  petals  five,  ovate,  the  lowest  The  House  of  Commons  is  a  denominao 

ki^My-fbrm;  style  none;  legume  necklace  tion  given  to  the  lower  house  of  P^rlia- 

form.    There  is  bat  one  species,  trfz.  P.  ment.    In  a  finee  state,  every  man  who  is 

acnieata,  prickly  Parkinsoaia.    It  is  a  na-  supposed  a  fhee  agent,  ought  to  be  m  some 

tive  of  Jaoaica,  when  it  is  called  Jerusa-  measure  his  own  gdvemor,  and  therefore 

lem  Ihoni.  a  branch  at  ieart  of  the  legislative  power 

PARLIAMENT.  The  paribment  is  the  should  reside  in  the  vriiole  body  of  the 

legidative  branch  of  the  supreme  power  of  people.  ^  In  eiedions  for  representatives 

Great  Britein,  consistkig  of  the  King,  the  for  Great  Britah^  anciently,  all  the  peo- 

^^^^  ■piritnal  and   teasporal,    aMi   the  pie  had  votes;  but  Rmg  Henry  VL  to 

Knights,  Citiaeas,  and  Borgesses,  represeo-  avoki  tumults,  first  appointed  that  none 

tatives  of  the  Commons  of  the  Reahn,  in  should  vote  for  knights  but  such  as  were 

Pariiament  assembled.  lireeholderB,  did  leside  in  the  county,  and 

The  powerand  jorisdictioo  of  Phttuimeot  hod  forty  shiltings  yeariy  revenue.    In  so 

is  so  transceodent  and  absdate,  that  it  can-  luge  a  state  as  ours,  therefore,  it  is  veiy 

not  be  confined,  either  for  causes  or  per-  wisely  contrived  that  the  people  should  do 

sons,  within  any  boanda.  that  by  their  representatives,  which  it  Is 

The  Ptf  liansent  mnat  be  summoned  by  tlie  impracticable  to  perform  in  person ;  repre^ 

King,  and  not  by  anthority  of  either  house,  sentatives  chosen  by  a  number  of  minute 

nt  least  forty  daya  before  ft  sits,  although  and  separate  districts,  wherein  all  the  yo- 

the  Convention  Parliament  (the  Hoiueof  ters,  or  may  be,  easily  distingnished.    Tbt 

Commons),  froos  necessity,  vras  summoned  comities    are    therefore   represented    by 

by  tho  Keepers  of  the  Liberty  of  Englaml,  knights,  elected  by  tl«e  proprietora  of  hmds, 

by  authoriQr  of  Parliament.     It  cannot  the  cities  and  boroughs  are  represented  by 

begin  without  the  King  in  person,  or  by  cttieens  and  burgesses,  chosen  by  the  mer- 

representatioa.    The  principal  privilrjres  of  cantile,"  or  supposed  trading  hiterest  of  the 

Parliaasettt  are  the  privilege  of  speech,  which  nation. 

is  essential  to  its  eaistence,  and  to  which  The  peculnr  hws  and  customs  of  the 

there  ave  no  exceptions,  except  in  som«  House  of  Commons,  rehite  principally  to 


precedents  of  infonnaijon  filed  Ibr  osin^    the  raising  of  taxes',  and  the  elections  of 

the  se»    memben  to  serve  in  ParliamenL 


Iree  laagnage  daring  the  laign  of 


Parliament. 

the  method  of  miking  lam  b  tietrljr  the  statate  SS  Henry  Vllf.  c.  21,  Oe  Kior 
the  mme  in  both  houses.    In  the  Hoose  of  mny  Kive  his  assent  by  letters  patent  under 
Commons,  in  order  to  bring  in  the  bill,  if  his  fcrt^at  seal,  signed  with  his  hand,  and 
the  relief  sought  be  of  a  private  nature,  it  noti6ed  in  his  absence  to  bodi  homes  as- 
is  first  necessary  to  prefer  a  petition,  which  sembled  togetlier  in  the  upper  house.    And 
must  be  presented  by  a  member,  and  xtsu*  when  the  bill  has  received  the  royal  assent 
ally  set  forth  a  grievanoe  required  to  be  in  either  of  these  ways,  it  is  then,  and  not 
remedied.    This  petition,  when  founded  on  before,  a  statute  or  act  of  parliament, 
facts  of  a  disputable  nature,  is  referred  to  An  act  of  parliament  thus  made,. is  the 
a  committee  of  members,  who  examine  exercise  of  the  hishest  authority  that  this 
the  matter  alleged,  and  accordingly  report  kingdom  acknowledges  upon  the  earth.   It 
it  to  the  house;  and  then  (or  otherwise  has  power  to  bind  every  subject  in  thci 
upon  the  mere  petition),  leave  is  given  to  land,  and  the  dominions  thereunto  beloog« 
bring  in  tbe  bill.    In  public  matten,  the  log  $  nay  even  the  King  himself  if  partica* 
bill  u  brought  in  npon  motion  made  to  the  larly  named  therein.    And  it  cannot  be  al« 
boose,  without  any  petition.     If  the  bill  tered,  amended,  dispttised  with,  stispendedy 
begin  in  the  House  of  Lords,  if  of  m  pri«  or  repealed,  but  ia  tlie  same  forms,  and  by 
vate  natui»,  it  is  referred  to  two  judges,  to  the  same  authority  of  Parliament. 
make  report.     After  the  second  reading.  Adjournment  is  no  more  tlian  a  continu« 
the  bill  is  said  to  be  committed,  that  is,  ance  of  tbe  session  from  one  day  to  another, 
referred  to  a  committee,  which  ia  selected  as  the  word  itself  signifies ;  and   this  is 
by  the  hooae,  in  mattere  of  small  import-  done  by  the  authority  of  each  4Kwse  sepa* 
ance ;  or,  upon  a  bill  of  consequence,  the  rately  every  day,  or  for  a  longer  period ;  bnt 
boose  resolves  itself  into  a  committee  of  the  the  adjournment  of  one  house,  is  no  ad- 
whole  hoose:  a  committee  of  the  whole  jonmment  of  the  other, 
booae  is  composed  of  every  member,  and  Prorogation,  is  the  continnanoe  of  the 
to  form  it  the  Speaker  quits  the  ehair  and  Parliament  from  one  sessioos  to  another,  as 
may  consequently  sit   and  debate   npon  an  adjournment  is  a  contimiation  of  the  ses- 
^  merits   of  it  as  a  private  member,  sion  from  day  to  day.    And  this  is  done  by 
another  member  being  appointed  chairman  the  royal  authority,  expressed  either  by  the 
for  the  time.     In  these  committees  the  Lord  Chancellor,  in  his  Majesty's  presence, 
bill  Is  nsoally  debated  clause  by  clause,  or  by  commission  from  tbe  crown,  or  fre* 
amendments  made,  and  sometimes  it  is  quentiy  by  proclamation ;  and  by  this,  both 
entirely  new  modelled.    Upon  the  third  houses  are  prorogued  at  the  same  time ;  it 
reading,   further   amendments  are  some-  not  being  a  prorogation  of  the  Hoose  of 
times  made,  and  if  a  new  dense  be  added.  Lords  or  Commons,  but  of  the  Parliament 
It  is  done  by  tacking  a  separate  piece  of  The  session  is  never  ondentood  to  be  at  an 
parchment  on  the  bill,  which  is  called  a  end,  until  a  prorogation ;  though,  onless 
rider.    The  royal  assent  may  be  given  two  some  act  be  passed,   or  some  jodgment 
wigrs.    1.  In  person,  vrhen  the  King  cornea  given  in  Parliament,  it  is,  in  troth,  no  sea- 
to  the  Hoose  of  Peers,  in  his  crown  and  sion  at  all. 

royal  robes,  and  sending  for  the  Commons  A  dissohition  is  the  civil  death  of  the  Fu** 

to  the  bar,  the  titles  of  all  the  bills  that  liament ;  and  this  may  be  effected  three 

have   passed  both  houses  are  read,  and  ways ;  1.  by  the  Kingis  will,  expre&sed  ei« 

the  Ring's  answer  ia  declared  by  the  derk  ther  in  person  or  representation ;  S.  by  the 

of  the  Parliament.     If  the  King  consent  demise  of  the  crown ;    3.  by  length  of 

to   a  public  bill,  tbe  derk  usually  de-  tune.    By  the  King's  will ;  for  as  the  Ring 

dares,  U  Ray  k  vtmt,  tlie  Ring  wills  it  so  hath  tbe  sole  right  of  convening  tlie  Parlm- 

to  be ;  if  to  a  private  bill,  90U  fidt  csmme  ment,so  also  it  is  a  branch  of  the  royal  pre* 

il  e9t  denrtf  be  it  as  it  is  desired.    If  the  rogative,  that  he  may,  whenever  he  pleases, 

Ring  refuse  his  assent,  it  is  Ui  tlie  gentle  prorogue  the  Parliament  for  a  time,  or  put 

bni^age  of  k  Itey  ^tmsira,  the  King  will  a  final  period  to  its  existence, 

advise  upon  It.    When  a  bill  of  supply  is  By  the  demise  of  the  crown ;  a  dissolntion 

passed,  it  ia  carried  up  and  presented  to  formerly  happened  immediately  npon  the 

the  Ring  by  the  Speaker  of  the  House  of  death  of  the  rdgning  sovereign  ;  bnt  the 

Commons,  and  the  royal  assent  is  thus  ex-  ealling  a  new  Pariiament  hnmediately  on 

pressed,  U  Aoy  rcmcrdc jss  Isyal  siircfs,  mo-  the  inanimration  of  the  soccesMr   l>einff 

€epi€  lew  hewc^Uma^  H  oassi  U  ecu/,  tbe  found  inconvenient,  and  dangers  bemgop- 

Kjng  thanks  his  loyal  |nl|fects,  accepts  their  prchended  from  having  no  Parliament  to 

benevolence,  and  alto  wills  it  so  to  be.    By  bdng,  in  case  of  a  disputed  succession  ;  it 
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wm  oncted  by  stotates  7  and  8  WiU.  III.  bigh  steward  waa  formerly  elected  1>y  the 

c  15,  and  6  Anne,  c  7,  that  tbe  Pailia-  pecri  themaclveii,  tbongh  he  was  generally 

meat  in  being,  aball  continue  for  six  nMmtfas  commttsioned  by  the  king ;  bat  it  baa  of 

after  tbe  death  of  any  King  or  Qaeen»  an*  late  years  been  strenaously  maintained,  that 

less  sooner  prorogued  or  dissolved  by  the  the  appointment  of  a  high  steward  in  socb 

'successor.    That  if  the  Parliament  be,  at  cases  is  not  mdispensably  necessary;  bat 

the  time  of  the  King's  death,  separated  by  the  house  may  proceed  without  one.    The 

adjournment  or  prorogation,  it  shall  no^  articles  of  impeachment  are  a  kind  of  bills 

withstanding  assemble  immediately ;  and  of  indictment,  found  by  tbe  House  of  Com- 

that  if  no  Parliament  is  tlien.in  being,  the  mens,  and  afterwards  tried  by  the  Lords; 

memben  of  the  last  Parliament  shall  as-  ^o  are  in  cases  of  misdemeanors  consider* 

aembie  and  be  again  in  Parliament.  Lasjtly,  cd  not  only  as  theur  own  peeia,  but  as  the 

a  Parliament  may  be  dissolved  or  expire  peers  of  tbe  whole  nation, 

by  length  of  time.  Much  has  been  said  and  written  upon  the 

The  utmost  extent  of  time  that  the  same  question  of  parliamentary  reform,  and  the 

Parliament  was  allowe^jlo  sit  by  the  statute  actual  state  of  the  Parliament.    The  result 

^  6  William,  c  S,  was  three  years ;  after  of  a  candid  tnqnury  will  be  this;  namely, 

the  expiration  of  which,  reckoning  from  that  the  Parliament,  which  has  been,  and 

tbe  return  of  the  first  summons,  the  Parlia-*  now  is  the  guardian  of  tbe  liberties  of  the 

ment  was  to  have  no  longer  continuance,  people,  may  hereafter  by  corruption  be* 

But  by  statute  l  George  I.  c.  3Bf  in  order,  come  the  means  of  their  destruction,  or 

as  it  was  alleged,  to  prevent  the  great  and  the  cause  of  their  being  surrendered,  and 

oontimied  expenses  of  frequent  elections,  tbe  Parliament  itself  have  only  a  nomi* 

and  the  violent  heats  and  animosities  conse-  nal  existence.    To  prevent  this,  the  people 

qnent  thereupon,  and  for  the  peace  and  se-  can  only  depend  upon  the  frequent  neces- 

cnrity  of  the  government  just  then  recover*  sity  of  their  representatives  appealing  to 

ing  from  the  last  rebellion,  this  term  was  them  for  a  renewal  of  their  powers ;  that  is, 

prolonged  to  seven  years.    So  tliat  as  our  upon  the  frequency  of  elections,  which  in 

constitution  now  stands,   the  ParUament  order  also  to  be  free  should  be  made  by  as 

nmst  expire,  or  die  a  natural  death,  at  tlie  large  a  body  of  voters  as  possible,  and  that 

end  of  every  seventh  year,  if  not  sooner  what  are  called  rotten  boroughs  should  at 

dissolved  by  the  royal  prerugative.    In  fa-  once  be  abolished.    To  object  to  this,  that 

vonr  of  liberty,  however,  it  were  much  to  be  it  is  an  infringement  of  chartered  rights,  is 

wished  that  this  statute  had  never  been  an  insult  to  common  sense ;  for  all  charters 

passed.  Tlie  pretexts  wliich  it  aligns,  as  the  are  void  that  are  against  common  right,  and 

groonds  upon  which  it  was  passed,  are  all  the  only  object  of  elections  is  for  the  benefit 

foUacious.  of  the  many,  not  for  the  private  advantage 

Parliambmt,  the  High  Court  of^  U  tbe  of  the  few.  That  the  present  state  of  the 
supreme  court  of  the  kingdom,  not  only  for  representation  of  the  people  is  not  such  as 
the  making,  but  also  for  tbe  execution  of  it  ought  to  be  has  been  too  generally  ad- 
laws,  by  the  trial  of  great  and  enormous  of-  mitted  to  be  insisted  upon  here;  but  let  it 
fendeia,  whether  lords  or  commoners,  in  the  never  be  forgotten,  that  amongst  those  who 
method  of  parliamentary  impeachment.  An  have  considered  it  as  defective  we  must 
impeachment  before  the  Lords,  by  the  number  Mr.  Pitt,  Mr.  Fox,  and  the  com* 
Qonuions  of  Great  Britain  in  Parliament,  mentator  Blackstone.  In  any  future  re- 
ia  a  prosecution  of  the  already  known  and  vision  of  the  hiws  against  bribery  and  coi« 
establislied  law,  and  has  been  frequently  ruption,  it  would  be  well  to  make  the  elected 
put  in  practice;  being  a  presentment  to  the  as  well  as  tbe  electors  take  the  oath  against 
most  high  and  supreme  court  of  criminal  bribery ;  and  still  further  to  narrow,  though 
jurisdiction,  by  the  most  solemn  grand  in-  not  wholly  to  exclude,  the  admissioB  of 
quest  ofthe  whole  kingdom.  A  commoner  pUicemen  and  contractors  to  seats  in  the 
cannot,  however,  be  impeached  before  the  House  of  Commons.  If  the  freedom  of  the 
Loids  for  any  capital  offence,  but  only  for  press  can  be  fully  preserved,  or  obtained,  we 
high  masdemeanors ;  a  peer  may  be  im-  may  venture  to  hope  that  every  thing  will 
peaobed  for  any  crime.  And  they  usually,  ultimately  be  effected  which  the  rational 
in  case  of  an  impeachment  of  a  peer  for  friends  of  freedom  can  desire^  but  a  know- 
treason,  address  tbe  crown  to  appoint  a  ledge  of  our  history  will  teach  us,  that  little 
lord  high  steward,  for  tbe  greater  dignity  is  to  be  gamed  for  liberty  by  adherence  to 
and  legobrity  of  thair  prooeed^nfsj  which  Any  precedents  drawn  fi^m  proceedings  be- 
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Ibre  the  Revolatioo,  the  trae  priadples  of  P.  Jacui,  or  tiiie  cheinat  jftcniy  it  the 

which  are  tiie  onfy  genirine  groirods  on  fise  of  the  crater  rail,  frei|nentB  tin  watery 

which  to  rest  the  fovmdatioii  of  BriHsh  pfaicesof  SoAth  Ameriea,  and  is  extremely 

liberty.  damormtf.    These  birds  oftfn  wade  op  to 

PARNASSIA,  in  botany,  a  gennsof  the  the  thighs  in  water,  are  psirticttlarly  shy, 

PentandrtaTetragyoia  class  and  order.  Na-  scarcely  erer  seen  bnt  in  pairs,  and  wfaoi 

tnral  order  of  Capparides,  Jitssiea.    Essen-  sq>arated,  inccssaotiy  calUng  for  each  other 

tiai  character:    calyx  five-parted;   petals  till  a  rennion  is  accomplished.    They  are 

A^e;  nectaries  ^ye,  cordate,  cihate,  w:th  called  by  the  French  chimrgtena.    Theor 

gtobahu*  apexes ;  capsule  fonr  valved.  There  flesh  n  vahied. 

is  bnt  dne  species,  etz.  P.  palustria,  common  P.  cbavaria  is  as  hirge  as  a  dongfalU  cock, 

narsh  pamassia,  or  grass  of  Pamassns.  with  legs  extremely  long  and  strongs  and 

PARODICAL  ^degree§  rf  on  epuOwn^  in  toes  so  lengthened  as  to  entangle  in  each 

algebra,  are  the  several  regular  terms  in  otlier  in  its  walkiog,  on  which  account  ita 

qmuinitic,  cubic,  bi^iadratic  equations,  dec.  usual  movement  on  the  ground  is  slow,  and 

the  mdexes  of  whose  poweia  ascend  or  de-  without  the  aasist^ice  of  its  wings  it  is 

scend  orderly  in  an  ariihmetieal  progress,  incapable  of  running.    Its  flight,  however, 

m^x^J^i^m^irzzia^  isa  cubical  eqna>  is  rapid^  and  it  is  able  to  swim  with  ease, 

tien,  where  no  term  is  wanting,  but  having  Its  principal  residence  is  about  Carthagenn 

all  its  parodie  degrees,  the  indexes  of  the  in  Sooth  America,  where  it  b  usual  ibr  the 

terais  regularly  desending.  breeders  of  poultry  to  keep  one  of  these 

PARODY,  a  popular  maxim,  adage,  or  birds  tame,  which  attend  their  flocks  as 

proverb.    Parody  is  also  a  poetical  plea-  centinel,  and  effectually  secures  them  from 

santry,  consisting  in  applying  the  verses  birds  of  prey.  Its  Immense  spurs  are  dreaded 

written  on  one  subject,  by  way  of  ridicule  and  avoided,  even  by  the  vulture«    It  ia 

to  another ;  or  in  turning  a  serious  work  said  to  feed  on  vegetables, 

into  a  burlesque,  by  affecting  to  observe,  as  PARROT.    See  Psittacus. 

nearly  as  possible,  the  same  rhymes,  words,  PARSON,  signifies   tlie   rector  of  n 

andcadences.   It  comes  neariy  to  what  some  church.  He  is  in  himself  a  body  corporate, 

of  our  late  writers  call  travesty ;  and  was  in  order  to  protect  and  defend  the  rights  of 

fint  set  on  fi>ot  by  the  Greeks,  from  whom  the  churdi  by  a  perpetual  succession.  When 

we  borrow  the  name.  n  parson  is  instituted  and  inducted  into  sT 

PAROLE,  a  term  signifying  any  thing  rectory,  he  is  then,  and  not  before,  in  fiill 

done  verbally  or  by  word  of  month,  in  con-  and  complete  possession^     A  parson  hat 

tradistinction  to  what  is  written :  thus,  an  regularly  during  life  the  fireehold  in  himself 

agreement  may  be  by  parole.    Evidence  of  the- parsonage-house,  the  glebe  or  land 

aho  may  be  divided  into,  parole  evidence  anaexeil  to  the  parsonage,  and  the  tythe» 

and  written  evidence.    A  parole  release  is  and  other  dues ;  but  these  are  sometbnes  in 

good  to  discharge  a  debt  by  aimple  con*  the  handsof  an  appropriator, and  then  there 

tract    The  hoMer  of  a  bill  of  exchange  is  a  vicar,  who  is  endowed  with  a  portion  of 

may  anthoriae  another  to  indorse  his  name  tlie  glebe  and  of  the  tyilies. 

upon  It  by  parole ;  and  generally  all  agree-  PARTS  rf  sfwcA,  in  grammar,  are  all 

mcnta  by  parole  are  good,  except  such  as  the  sorts  of  words  which  enter  the  compo« 

are  within  the  sutnte  of  frauds,  and  parti*  sition  of  discowae. 

eularly  soch  »  relate  to  lands,  and  agree-  The  granunarians  generally  admit  of  eight 

meats  fat  taay  term  beyond  three  years  in  parts  of  speech,  vis.  noun,  pronoun,  verb» 

lands  or  houses,  and  also  all  executory  participle,   adverb,  preposition,  interjeo- 

agreemcnts  for  the  sale  of  goods  above  10/.  tion,  and  conjunction.    See  Ghammaa. 

not  forfeited  by  defivery.  See  AoasBMSNT  PARTHENIUM,  in  botany,  a  genua  of 

and  Lbas*.  the  Monoeda  Pentandria  dass  and  order. 

PARRA,  tfaejocoiie,  in  natnral  history,  Natoralorder  of  Nueamentacess.    Corym« 

a  genus  of  birds  of  the  order 'Orallar.    Ge-  bifers,  Jussieu.    Essential  character  i  adule, 

nerio  character :  biH  slender  and  sharply  calyx  common  five-leaved ;  coroUa  of  the 

pointed,  the  base  camncnlated;  nostrils m  disk  onepetalled :  female,  coroKa  of  the 

the  middle,  and  somewhat  oval ;  wings  ray  five ;  on  each  side  two  males,  with  one 

apinons;  toes  four,  very  long,  and  chiws  female  lictween,  superior.    There  aretw* 

almrply  pointed  and  long,    lliere  are  sax-  speclef,  efe.  P.  hysterephoms,  caMeaved 

teen  species  mentioaed  by  QmaliB.    La-  partheainm,  or  bastard  feverfhw,  and  P. 

tham  Boiteet  aiae.  iutegrifi^Uom^    CBtire*leaved    partht 
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Ibe  lonner  h  ao  MiiiMd  plant,  pt)«viiift  mlii-    is  conpoaed  by  tteir  t iiion,  or,  In  otfict 
nify  io  JaOMiea,  «vbcre  it  ift  calied  wild     woviby  tliey  act  the  jmallest  partides  int^i 


wannmoi ;  it  tItrivM  very  luxwianlly  in  the    mMch  a  airftetaoce  eao  be  rwolved  wiihocrt 
Umhndi;  Urn  obierfed  topogwaBjimilar    deoo«^>iMition ;  nMte  deeompoifrion  is  d- 


qaalitMS  wMi  fevetfinr  r  it  flovers  here  in  ways  implied  in  tlw  division  of  a  body  into 

Jnl^  and  Aognit.  its   couttitaent  parttislei.    The   integrant 

PARTI,  Partw,  Party,  er  Parvbd,  fiart3  are  nnittd  by  the  Ibnee  of  agisregation^ 

in  heraldry,  is  applied  to  a  sfaiirid  or  rs-  the  constitoent  parts  by  chemica!  alintty. 

eatcheoii,.  denoting  it  divided  or  marked  Hence  chemists  say  that  simple  bodies  con- 

oat  into  partiiMWW.  aist  ttntirely  «f  integrant  parts,  aTl  thefr 

'ne  Fk«nch  heralds,  inmiwliom  we  bor-  particles  being  alike  in  their  properties. 

law  tlie  ward,  have  hat  one  hind  ot*  paiai,  fiat  oaaspouods  may  -be  considered  as  eon- 

the  asme  with  opr  parti  per  psde,  wMrh  sisticg  bolh  of  integrant  and  eonstitncnt 


Ihey  aiaiply  eall  parti ;   itit  with  ns  tlie  parts ;  and  it  has  been  anpposed,  that  wlien 

wavd  is  apphad  la  all  sorts  of  partitioning,  an  attraction  is  exerted  between  two  com- 

and  is  never  used  wtithont  some  addition,  to  pound  snbstaaces,  it  n  between  their  intc- 

specifythe  particolar  kind  intended:  thus  grant  parts,  not  their  constituent  prind- 

we  hava  partly  or  parted,  per  croM,  per  pies,  and  that  it  is  the  combiaation  of  the 

ohie^  per  pale,  per  £ess,  per  bend  dealer,  former  which   oonstttutes   the   substance 

per  bead  suuster,  per  chevron,  &c.  formed  by  Aiunr  nnion. 

FARTXCIBLE.    See  GiUMaiAJi.  Pahtjcub,  ia  grammar,  a  denomkiatiott 

PARTia^  ia  phyaiology,  the  ndnate  *»  ^  *««  "«»U  words  that  tie  «r  anite 

part  of  a  hod|y,  aa  assemblage  4if  which  ^»  togeliier,  or  that  express  the  modes 

coastiMe  ail  smtnal  bodies.     £ee  Ato-  ^  mannern  af  words,  asnaUy  incladed  \rf 

aacAL  pkUMM^ky.  gmmmahans   under  these  foar  parts  tf 

it  is  the  varfom  araangement  and  textore  «r«^i  P^  adverbs,  prepositions,  intcgec- 

of  these  partidca,  with  the  diA^iiioe  of  ^i<»*>  M^  conjunotioas. 

eohasian,  &e.  that  oanstitate  the  varions  PAATtfiS,  ana  those  which  are  Jieme^ 

kinds  of  bedies.    Hie  amaHast  4>articles  oa-  »  a  deeid  or  £ne,  as  parties  to  it.    See 

bene  with  the  strangest  attfactioo,  and  coa^  Pw & 

p«a  bigger  pmtieks  of  weaker  eoheiiea^  PARTITION,  is  a  divMing  of  hinds  de- 

and  mmiy  of  these  <eaheriag  .eampase  big-  secaded  by  the  oemroon  tew  or  cnstpm, 

gar  pastiofan,  whose  vigear  jsatill  weaker^  mnong  cohelfs  or  parceners,  where  there 

hsneapmi  the  apeiacionsap  cbemistiy,  are  twaat  «he  feast, 

im  calaam  ^  jmlnnd  bodies  dcfmnd,  PARTTnON,  hi  mane,  <be  disposHton 

!  whieh,  4y  aohesing,  eampase  Aadies  af  of  the  aavteal  parts  iff  a  song  set  on  the 

sensible  balk.    The  cohesion  of  the  pami»  sameJaaf,  so  as  apOB,the  appermost  ranres 

dis  ^  anatler,  the  fpieaseans  imagiand,  cd'Hnea  are  Ibaud  the  treble ;  in  another, 

was  aftelsd  by  the  maaas  of  Iwoked  atoma;  the  bam ;  m  aaelher,  4he  tenor,  €cc.  that 

iktt  Aiistalrliani,  by  rest;  bat  tSir  Isaac  they  may  be  aH  song  at  played,  either 

Nawtan  dmws,  thai  it  is  dane  by  nwam  of  Joiptly  or.feparateiy. 

aacrtaiapawar,  wbesnbytlsspvtiolea.m»*  PARTNSRMilF,  in  aritfaaetic.    Sea 

amir  aftwact  aad  lead  4awards  aaoh  athar.  Em.awttsir. 

By  thbaimaationaf  the  pwticles,  heehaws  PART^^WN£R8,  are  psvtnem  fate- 
that  anastof  the  phinnaifwa  ^(  the  kmtr  rastadand  peosemed  of  cenaui  shaves  in  a 
balliaa  ase  afaolad,  as  ithpse  tif  4ba  haa^  ship.  Owaara are  tepantsia cemmea  with 
vaal^y  bodies  .are^  hgr  the  alCaaatiaa  af  gaa^  eaeh  aithar ;  .bnt  ane  or  more  joint-ownei^ 
fi^.  tafosing  io  cootrihnte  their  quota  to  the 

indnaastSpttag  4he  aqtians  (Omrtad  .be*  Mifit  af  iha  vcmei,  cannot  prifv«nt  lier 

lartieies  af  maRor,  ,we«aist  <aam  #aing.ta  saaagaaMrt  the  ceascnt  af  the 

tlHn  aaaaiad  ppon  fa|r  Ihe^braa  n^city  of  ^e  osmeia,  who,  giving  secn^ 

ar  aha  fiwccaf/ahemiaalafi.  ^  in  the  Admiralty,  may  freight  4«e  ship 

ai^:  hanaa  the  (divtsaetmn  M«»Mn  the  at/thesrown  axoiasive  risk,  4>y  atridh  the 

inttyant  aad  .canstitaawt  pavticlea  af  )nh  smaller  dissentient  number  of  owners  m^ 

dies.    Iheaamliiimnt  pans  areaohatanoas  be  eacfaided  atancefimmaqyehare,  either 

difieihig  aa  dbair  amtare  dbm  «ach  ather,  in  ihe  risk  ar  in  the  paoflts.   «ea  «nr- 

and  fsom  the  euManae  whioh  tb^  iam.  mwb< 

Ttemtegnmitpaitsamipaaoiaetyaimihirto  iPARlTRIDCIfi.    SaaVbrtAO. 

endi  after,  and  mthe^eadndiOMa  which  PARItt,  thaditamma^aaaaiuMd  hisionr* 
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«  geom  of  \M»  of  the  order  Pumtm.     tingniabed  by  the  bittenieii  of  \U  aTersi<Mr 
Generic  character:   bill  strait,  iomewhat    to  the  owl.    See  Aves,  PUte  X.  fi«.  8. 
compreised,  strong,   hard,  and  pointed ;        P.  candatns,  or  the  long-taUed  tittnonse, 
nostrils  round,  and  covered  with  brisUes    U?es  in  tlie  same  manner  as  Ac  form«> 
tuned  back  over  them  from  Ae  base  of    and  has  the  same  general  habits  with  » 
the  biU;  tongne  truncated,  and  bristly  at    rest  of  the  gcnns,  but  builds  ito  nest  wilBi 
the  end;  toes  divided  to  their  origin,  the    peculiar  care  and  elegance,  securmg,mtbe 
back  one  Teiy  large  and  strong.    These     completest  manner,    the  two  importMDt 
birds  are  found  in  abnost  every  part  nf  the    circumstances  of  dryness  and  wannth ;  the 
old  Continent,  from  the  north  of  Europe  to    sflken  threads  of  aurelias  constitute  a  pnn- 
the  soQth  of  India,  and  are  highly  prolific,    dpal  article  for  those  purposes.    It  tt  ac* 
laying  eighteen  or  twenty  eggs,  whkh  they    tive  even  to  restlessness,  perpetaaUy  fiymg 
hatch   wi^i   unwearied   patience.     They    backwards  and  forwards,  and  running  up 
build  their  nest  with  particalar  neatoess    and  down  the  branches  of  trees  in  ei^iy 
and  skiU,  and  frecpientiy  on  the  extremity    possible  direction.    It  possesses  att  the  full- 
of  some  branch  suspended  over  water,  by    ness  of  pfaunage  of  the  owl.' 
which  they  secure  it  from  the  attack  of       PASCAL  (Blaise),  a  respectable  Frencb 
various  anunab  to  which  it  might  otherwise    nuithematician  and  phikMopher,  and  one  of 
fall  a  prey.    They  are  vronteMly  active    the  greatest  geniuses  and  best  writen  that 
and  alert,  rapid    and  assklnous  hi  their    coimtry  has  produced.    He  was  bom  at 
March  for  bisects,  on  whkh  they  prind-    aermont  in  Auvergne,  in  the  year  16t9. 
pally  subsist,  under  the  bstrk  and  in  the     His  fidher,  Stephen  Pascal,  was  preudent 
crevices  of  trees,  vrhich  they  dear  of  the    of  the  Court  of  Aids  in  his  province:  he 
immense  multitudes  of  caterpillan  cover-    was  also  a  veiy  learned  man,  an  able  mn- 
hug  them  in  spring,  and  which  would  to-    thenutidan,  and  a  friend  of  Des  Cartes, 
tally  blast  thdr  vegetation.    Hiey  are  in    Haring  an  extraordunry  tenderness  for  this 
no  countiy  migretoiy,  though  they  occa-    child,  his  only  son,  be  quitted  his  province, 
sionally  change  thdr  residence  for  short  dis-    and  settled  at  Paris  in  1631,  that  he  might 
tances.    They  are  impassioned  and  irasd-    beqmte  at  leisure  to  attend  to  his  son's  edo> 
ble  to  a  great  degree,  and  iriien  irritated    cation,  which  he  conducted  himsdf,  and 
will  display  that  ardent  eye  and  muflled    young  Pascal  never  had  any  other  nnster. 
plumage  which  indicate  the  paroxysm  of    From  his  in&ncy  BUdse  gave  procA  of  a 
agitation.    Their  eonrage  is  of  the  first  or-    ^eiy  extraordinary  capadty.    He  was  ex- 
der,  as  they  are  known  sometimes  to  attack    tremdy  inquisitive;  desiring  to  know  the 
btfds  three  timca  their  rite.    Evcntfaeowl    nasonofevery  thing;  and  when  good  rea> 
Is  by  no  means  secure  from  their  rage,  and    aon  were  not  given  hhn,  he  would  seek 
iriMtever  bird  they  panne,  theu:  fint  at-    for  better ;  nor  would  he  ever  yidd  Us  as- 
tempts  are  levelled  at  the  beady  and  parti*    tent  bat  upon  sudi  as  appeared  to  him  well 
cnlnrly  at  the  eyes  and  brains,  the  latter  of    grounded.    What  is  told  of  his  manner  of 
which  they  eat  with  particular  avidity  and    learning  the  mathematics,  as  wdl  is  the 
relish.    GKndhi  enumerates  thirty-one  spe-    progress  be  quickly  made  in  that  selenee, 
dee,  and  lAtham  twenty-seven.  seems  ahnoit  miraenhNis.    ffis  fotber,  per^ 

P.  midor,  or  thegrenter  titmouse,  weighs  -  cdvuig  in  hnn  an  extraordinary  hidhmtkm 
aboot  an  nonce.  The  male  and  fonmle  to  reasonmg,  was  afraid  lest  the  knowledge 
amodate  for  some  tone  before  th^  begni  of  the  mathematics  might  hinder  his  Icain- 
to  bottd,  which  they  do  with  the  most  faig  the  hu^nages,  so  necessaiy  as  a  fonnda> 
downy  materials,  and  generally  In  the  hole  tion  to  all  sound  toaning.  He  ^lerafore 
of  sooM  tree.  Tlie  young  emtinne  Mind  kept  him  as  nmch  as  he  eonld  from  all  no- 
for  several  days,  and  after  they  have  left  tioM  of  geonetiy,  h>cked  up  aU  his  books 
the  nest  never  retam  to  it,  bntcoatmney  of  that  kM,  and  refrahwd  even  firom  speak- 
however,  in  the  same  ndghbenitood,  with  ing  of  it  In  hb  presence.  He  coidd  not 
the  appearance  of  great  fomOymttachnient,  however  prevent  hb  son  firom  mnsing  on 
tiU  the  ensuing  spring.  See  Avas,  Plate  X.  that  sdence;  and  one  day  in  particular  he 
fig.  7.  sntprised  him  at  w«ik  vrith  chpreoal  upon 

P.  cmffuleas,  or  the  bine  titmouse,  is  his  chamber  floor,  and  in  the  mkkt  of 
emuMntly  beantiihl,  and  UgMy  serviceable  figures.  The  fotber  asked  him  what  he  was 
In  dcatrajing  caterpOlan  in  orchards  and  doing :  I  am  seardUng,  says  Pascal,  for  such 
gardeak  It  picks  the  bones  of  small  birds  a  diing;  which  was  just  the  same  as  the  S«d 
totbenoilcoapleledcttnness,  andis  db-    prapesltiiBofthelstbook  of  Endid.    He 
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i&ed  hiBi  then  how  he  came  to  think  of  A.  d'Ettoimlle.    TIhi  w«  the  hitt  work 

this:  it  wasy  said  Bfausey  beeanse  I  fbnnd  which  he  published  in  the  mathematics  $ 

out  sQch  another  thing ;  and  so,  going  back*  his  infirmities,  firom  a  deKcatn  consitotioni 

ward,  and  asing  the  names  of  bar  and  rovnd,  thooirti  still  yoong^  now  increasing  so  macb| 

he  came  at  l^gth  to  the  definitions  and  that  be  was  under  the  necesiity  of  renonfio- 

txioms  he  had  fbrmed  to  hhnself.    From  ing  severe  study,  and  of  liTmg  so  reclnse^ 

this  tiifoe  he  had  fiiU  liberty  to  indulge  bis  that  he  scarcely  admitted  any  person  to 

genius  in  mathematical  prasuits.    He  un-  see  him. 

dentood    Enciid's  Elements  as  soon  as  Al|er  haying  thus  laboured  abundantly 

he  cast  liis  eyes  upon  them.    At  sixteen  in  mathematical  and  philosophical  disquisi* 

years  of  age  he  wrote  a  treatise  on  Conic  tions,  hefbnook  those  studies  and  all  human 

Sections,  fHiich  was  accounted   a   great  learning  at  once,  to  devote  himself  to  acts 

effort  of  genius ;  and  therefore  it  is  no  of  devofion  and  penance.     He  was  not 

wonder  that  Des  Cartes,  who  had  been  iik  twenty-four  years  of  age,  when  the  reading 

Holland  a  long  time,  upon  readmg  it,  should  some  pious  books  had  put  him  upon  taking 

choose  to  believe  that  M.  Pascal  the  Athrr  this  resolution ;  and  he  became  as  great  a 

was' the  real  author  of  it     At  nineteen  devotee  as  any  age  has  produced.    He  now 

he  contrived  an  admiiable  aritfametinl  gave  himself  up  entirely  to  a  state  of  prayer 

leadline,  which  would  have  done  credit  as  and  mortification;  and  he  had  always  in  his 

an  invention  to  any  man  versed  in  science,  thoughts  these  great  maxims  of  renouncing 

About  this  tune  his  health  became  impair-  all  pleasure  and  all  superfluity;  and  this  he 

ed,  so  that  he  was  obliged  to  suspend  his  practised  with  rigour  even  in  his  ilhiesses^ 

hiboma  i&r  the  space  •of  four  years.    After  to  which  he  was  frequently  subject,  being 

this,  having  seen  Torricelli's  experiment  of  a  veiy  invalid  habit  bf  body.    He  died 

tvspecting  a  vacuum  and  the  weight  of  the  at  the  age  of  thirty^nine.    His  works  were 

air,  he  turned  his  thooglits  towards  these  collated  and  published  at  the  Hague  in 

objects,  and  undertook  several  new  experi-  five  volumes  8vo,  by  the  Abb^  Bomo,  1779. 

ments,  by  which  he  was  fully  convinced  of  Pascal  raits,    rents  or  annual  dntip a 

the  general  prennTe  of  the  atmosphere;  paid  by  the  inferior  clergy  to  the  bishop  or 

and  fhmi  this  discovery  he  drew  many  use-  archdeacon,  at  their  Easter  visitation. 

fol  and  Important  inferences.     He  com-  PASPALUM,  in  botany,  a  genus  of  the 

posed  also  a  large  treatise,  hi  which  he  fully  Tnandria  Digynia  chus  and  oi^.    Nato- 

expfauned  this  subject,  and  replied  to  all  ral  order  of  Ckamfaia,GfaniinesB,  or  Onuses, 

the  objections  that  liad  been  started  against  Essenthd  character :  calyx  two-valved,  or- 

It    As  he  afterwards  thought  this  work  bicufaur ;.  coroUa  of  the  samesise ;  sligmas 

nther  too  prolix,  and  being  fond  of  brevity  pendll^.    There  are  fifteen  species.    All 

and  precision,  he  divided  it  into  two  small  these  grasses  are  of  foreign  growth,  none  of 

treatises,  one  of  which  he  entitled,  <'  A  Dis-  them  natives  of  Europe, 

sertation  oo  the  Equilibrium  of  Fluids ;»  PASSAGE.  Instat  4£dwardni.c.7t 

and  the  other,  «<  An  Enay  on  the  Weight  this  term  is  used  for  thehire  a  man  pays  for 

of  the  Atmosphen."    These  labours  pro*  being  transported  o^tr  any  sea  or  river, 

cured  Pascal  so  much  reputation,  that  the  Various  statates  of  a  local  nature  have  been 

greatest  mathematichms  and  philosophers  passed  for  regohiting  the  passage  of  parti- 

•f  the  age  proposed  various  questions  to  cular  rivers.    By  a  statote  of  Edward  IV. 

him,  and  consulted  him  respecting  such  dif-  the  passage  from  Kent  to  Cahus  is  restrained 

Acuities  as  they  could  not  resolve.    Upon  to  Dover. 

one  of  these  occasions  he  discovered  the  Passage,  birds  of,  a  name  given   to 

soltttiott  of  a  problem  proposed  by  Mer-  those  birds  which  at  certain  stated  seasons 

•enne,  which  had  baflM  the  penetration  of  of  the  year  remove  ftom  certain  countries, 

all  that  had  attempted  It    Hiis  problem  and  at  other  stated  times  return  to  them 

was  to  determine  the  curve  described  in  again,  as  our   quails,  woodcocks,  storks^ 

the  air  l»y  the  nail  of  a  coach-wheel,  while  nightingales,  swaUows,  and  many  other  spe* 

the  nsacfaine  k  in  motion ;  which  curve  was  des.    The  generality  of  birds  that  remain 

thence  called  a  rouDetta^  but  now  commonly  with  us  all  the  winter  have  strong  bilb,  and 

known  by  the  name  of  cydold.    Pascal  are  enabled  to  feed  on  wtiat  they  can  find 

oflbred  a  reward  of  finrty  pistoles  to  any  one  at  that  season ;  thosowhieh  leavens,  have 

whoshoiddgiveasatisfiictoryanswertoit.'  usually  very  slender  bills,  and  their  fi>od  it 

No  penon  having  saceeeded,  he  published  the  insects  of  the  fiy  kmd,  which  disap- 

Us  own  at  Pkris;  bat  under  the  name  of  pearing  towards  the  approach  of  winter, 

K  f    ' 
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compel  thfcin  to  wek  Aem  in  tin  wamier 
icgioiuiRita9«tbe5rarelobeAniDd.  AMMg 
Uie  bir^of  ptmge,  thoMdIare,  tbfe  red- 
yfk^  the  woodcock,  and  tlie  mipe,  cone 
to  lis  ia  tTie  aatami,  «t  the  time  wheo  the 
swvmer  birds  Ore  lea^  w,  and  go  from 
us  agaia  m  ^pring^  at  the  time  when  these 
return ;  aod  of  tJiese  the  two  last  often  con- 
fimie  fnth  us  tfarongb  the  snmmeiv  and 
breed;  so  that  the  two  tot  seem  tbp  onlgr 
kioda  fbat  certaiifly  leaiFe  as  «t  the^pproach 
of  ipring,  retiring  to  the  northern  parti  of 
the  continehl,  where  they  live  doriDi;  tlie 
symmer,  and  breed ;  and,  at  the  return  of 
winter^  are  driven  sontherly  from  those  fn- 
gid  dimes,  in  search  of  food,  lirhich  therfe 
the  ice  aod  snow  most  deprive  them  of. 

PiktsAGB,  figki  tf,  in  commerce,  is  an 
imposition  or  doty  exacted  by  some  princes, 
either  by  land  or  sea,  in  certam  cl<ne  and 
narrow  ptaces  in  their  territories,  on  all 
vessels  and  carriages,  and  even  sometfanes 
on  persons  or  passengers  coming  in  or  going 
out  of  porta^  &c.  The  most  celebrated 
passage  of  this  kind  hi  Eorope  is  theSoond, 
the  does  fbr  pasiOng  which  straight  belong 
to  the  King  of  Demnark,  and  are  paid  at 
Elsenore  or  Croneuborg. 

PASSANT,  In  heraldry,  n  term  applied 
to  a  lion,  or  other  aohnal,  bi  a  shield,  ap« 
pearitfg  to  walk  leisarely :  ibr  mOUt  beasts, 
except  lions,  the  term  trippant  is  freqnemtly 
med  instead  of  passant 

PASSERE9,  in  natural  history,  the  aixth 
order  of  birds  according  to  the  Linmean 
sy<tem,  they  are  distingni^ed  by  a  conical 
and  pointed  bill ;  nostrils  oval,  }fervions, 
naked ;  legs  formed  $»  hopping ;  toes  slen- 
der, divided;  body  slender,  IMi  of  such 
asieed  on  grain  pure ;  oTtliose  which  fted  on 
insects  fanpore ;  nest  formed  with  nrach  art. 
Hiey  Hvechlellyin  trees  and  hedges,  are 
monogamoQB,  irocal,  and  feed  the  young 
by  tUrnstlng  the  Ibod  down  tlielr  thronts. 
llMy  are  thns  divided :  Ibc  genera  in  A 
have  thick  bills,  as  the 

Cotius  Loxia 

Khiberiza  "Phitoloma. 

Fringllhi 

Those  in  B  have  the  opper  nnndibla 
iomewlOit  hooked aA  Hie  point:  «  tba 

OpriiMltts        Hfathido 
nnpra. 

Those  in  C  have  the  mpper  asaadible 
-notched  near  the  end :  as  the' 


Ampelis 


Taoagra 
Tardai. 
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Those  in  D  have  the  biH  st 
tapering :  as  the 

Ahmda  Paras 

Coluntba  5tornus» 

Motncilla 
PASSERINA,  in  botany,  fjiorrA».wsrf, 
a  geons  of  the  Ootnndria  Monogynia  cfaisi 
and  order.  Natoral  order  of  Veprecnfae. 
Tiiyneiaeft^  Jnssieu.  Essential  character; 
ealyx  -noifc;  corolla  tour-deft;  atamink 
pbced  on  tSie  tabe ;  seed  one,  corticate, 
lliere  are  nineteen  species,  chiefly  nativet 
of  the  Cope  of  Oood  Hope  and  New  201^ 

land. 

PASSIFLORA,tn  botany,  passion jlMe«v 
a  genus  of  the  G^naadria  Peniandria  oiaiH 
and  order.  Natural  order  of  OttcurbitaoesSk 
Essential  diaracter:  styles  three;  calyx 
five-leaved ;  petals  five ;  necti^ry  a  crows ; 
berry  pedicelled.  There  are  tMrty-ocwen 
species,  of  which  we  shall  notice  the  P. 
cseralea,  coomioo  or  blue  -pasaion  •flower. 
Thb  tree  rises  m  n  few  years  to  a  great 
height,  vrith  proper  snppoH,  the  sboot»o^ 
ten  grovring  to  the  length  of  ten  oriweko 
feet  in  one  summer;  at  each  joint  is  one 
leaf,  composed  of  five  smooth  entke  tobos; 
thefa'  feotstaHLs  are  nearly  t#o  inehes  long, 
having  two  embradng stipules  at  their  base; 
from  the  same  point  issues  a  long  daspec, 
or  tendril,  the  flowsfs  come  out  at  the  samo 
johitwitfa  the  leaves,  on  peduncles  three 
inches  long ;  they  Imve  a  feint  scent,  last* 
hig  only  one  day ;  fiiiit  egg-ohaptfd,  the 
sfae  and  shape  of  tlie  Mogul  plonv  when 
ripe  of  the  same  yOltow  cdour,  incloaiag 
a  sweetish  disagreeable  pulp,  in  wliirh  ara 
todged  oblong  seeds.  Tl:e  blue  passion 
flower  grows  naturally  in  Braul.  It  is  now 
become  the  most  common  species  in  Bng- 
land,  being  sufficiently  hardy  to  thri\«  m 
the  open  air. 

These  beautiful  plants  were  unknown  till 
the  discovery  of  America;  they 'are  found 
in  various  parts,  both  of  the  continent^ 
diieily  of  South  America,  and  the  blands. 

PASSION,  or  the  Piossioas.  tlie  latter 
term  serves  to  express  those  scnsatkms  of 
the  soul  exdted  by  phBssure  and  pahi ;  whieh 
two  prindpnl  feelings  are  divided  into  % 
variety  of  braadres,  and  those  we  shdl 
endeavour,  in  theaucceeding  ptges,  to  ex* 
plain,  «B  fer  as  4iur  liorited  powns  will  per- 
mit. 

The  pamioas  are,  inn' great  degree,  adf> 
iidi ;  mni  yet,  fertoditely  for  the  ^meral 
lAsnefit  of  ttie  hnan  mce,  they  nre  flw 
ffONi  being  entirdy  ao. 

Fear  may  bo  said  to  be  entirety  confined 
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«•  Mlf-Jove  in  many  iiMtaiices,  batt]»p«i-  fiiToored  mortal;  the  latter  reeeivm  llie 
aioii  is  frequently  extended  in  a  aeeondaiy  same  alarm  finom  tbe  soul,  tnit  ginng  the 
state  to  an  apprehension  fm  the  wett-being  reins  to  reason,  a  cool  examination  takes 
of  others  m  whose  happiness  we  feel  deeply  pbce,  and  by  reading  the  mind  of  the  ter« 
interested ;  and  yet  it  may  admit  oi  donbt  rific  object,  he  finds  nothing  to  fear,  bat 
whether  iStte  idea  of  being  deprived  of  sdme  probably  much  to  admire  and  esteea^,  and 
prenonsly  experienced  pleasnre  may  not  perhaps  secures  a  friend,  which  tbe  other 
influence  and  promote  our  apparently  dis-  loses  by  absurd  precipitation* 
bteteeted  i^etion.  Indeed  there  are  phi-  The  passion  of  fear  has  evidently  been 
losophers  who  attribute  aH  our  passions  aiJd  impfainted  in  us,  in  order  to  preserve  the 
actions  to  tbe  sole  mative  oif  self-love,  extremely  frail  and  delicate  organs  which 
thoBgh  we  hope  and  tmst  eironeonsly.  compose  oar  bodies ;  but  snch  is  the  per* 
Varions  theories  have  been  published,  by  wrseness  of  our  edocation,  that  tliis  very 
which  their  authors  have  endeavoured  to  passion  is  frequently  tbe  immediate  eaasc  of 
elucidate  the  manner  in  which  tkt  passions  *w  deftniction.  This  certainly  never  could 
are  excited  in  and  act  upon  the  soul,  the  agi-  Imito  been  the  case,  bad  we  been  taught 
tationofwhich  is  expressed  in  many  different  from  our  infency  to  govern  it  by  reason: 
modes  by  the  features  and  muscles.  Indeed,  th^  prescience  of  the  soul  shows  instanta- 
thehmgiiageof  this  ethereal  and  inexplicable  neously  the  extent  of  the  danger  to  be  ap- 
spkit  speaks  through  eveiy  fibre,  and  each  prthendedj  were  the  impulse  less  arbitrary, 
passion  is  known  to  an  mdifferent  spectator,  It  would  be  disregarded ;  the  alarm  given, 
without  the  intervention  of  an  explanatory  »eason  is  always  at  hand  to  suggest  the 
sound.  It  would  seem,  from  the  sudden  means  of  preservation;  nor  can  her  dictates 
and  nivolnntary  experience  of  agitation,  frequently  fiiil,  though  it  must  be  admitted 
that  the  passions  were  impfainted  in  tiie  soul  cu^umstances  do  sometimes  exist  which 
as  centineU  watchful  for  its  safety,  and  that  pKdude  a  possibility  of  extrication, 
of  the  person  it  mhabits.  Were  this  the  In  reasoning  upon  this  subject,  feets 
truth,  some  have  observed,  it  might  be  ought  to  supersede  theory,  and  it  should  be 
supposed,  that  every  impulse  would  be  our  endeavour,  at  least,  to  be  of  service  to 
found  correct  and  proper :  sad  conviction,  the  4;ommunity,  by  showing  the  public  tlieir 
however,  proves,  it  is  added,  that  nothing  errors  from  their  own  conduct.  In  this 
can  be  more  iH^bonded  than  snch  a  suppo-  particular  it  is,  ^nh^pplly,  in  our  power  to 
sition,  as  not  an  individual  exists  at  fiiis  eite  a  recent  instance  of  the  fetal  effects  of 
moment  vrho  has  not  discovered,  that  he  uncontrolled  fear.  We  allude  to  the  loss  of 
hasfeared  where  he  onght  to  have  esteemed,  eighteen  lives,  in  October,  180r,  at  Sad- 
hated  when  be  ought  to  hare  admired,  ler's  Weils,  w|ierc  tlie  brutal  conduct  of 
loved  when  he  onght  to  have  detested,  and  two  persons  in  a  state  of  intoxication,  in- 
in  numerous  instanoes  been  blinded  either  suiting  every  person  near  tliem,  excited 
«by  misconceived  partiality,  or  equally  un-  alarm  in  sonye  weak  females,  seated  above 
Just  -prejudice.  Such,  at  least,  is  the  de-  them  in  the  boxes ;  which  joatural  and  ne- 
dsion  of  unthinking  persons ;  those,  on  the  cessary  emotion  was  sufTered,  by  induf- 
contrary,  vrho  do  justice  to  the  Creator,  gence,  to  confound  tlieir  senses  of  seeing, 
fed  and  acknowledge,  that  the  passions  are  hearing,  and  smelling,  to  such  a  degree  as 
the  most  cqrreet  of  centinels,  particuhirly  to  derange  their  ideas  even  to  madness, 
when  graded  and  governed  by  the  superior  In  this  state  of  fear  they  exhibited  the  most 
1^  of  reason.  frantic  gestures,  exclaimed  fire  in  tlieir  de- 
Accident  may  have  distorted  the  fea-  lirium,  and  soon  lost  the  power  of  deliver- 
tares,  and  deranged  tbe  gracefid  turn  of  the  ing  themselves  from  the  supposed  danger, 
limbs  of  an  "unfortunate  individual;  by  this  Tlie  horror  of  being  burned  to  death  im- 
means  he  becomes  an*  object  of  disgust,  mediately  spread ;  all  ranks  of  persons, 
and  he  probably  resembles  the  wretch  who  from  tiie  pit  to  the  gallery,  obeyed  the  dic- 
commlts  midnight  assassination,  or  secretly  tates  of  fear^  and  each  endeavouring  to 
Stabs  reputation  by  malicious  inferences :  escape,  pressiire,  and  soifecation,  and  de^ath 
let  this  unhappy  penon  meet  unexpectedly  followed.  Tbe  performers,  in  fall  posses- 
wlth  two  othm,  vrho  have  never  seen  him  sion  of  their  feculties,  terrified  at  the  scene 
before,  one  under  tlie  influence  of  uncon-  before  them,  joined  vrith  tiie  managers,  by 
trolled  passions,  and  the  other  completely  signs  and  intreaties,  to  obtain  quiet  and  si- 


of  them ;  the  former  exchums  with     lence  in  vain.    In  vain  did  ^ey  urge  that 
fcrroTi  tnd  ihana  tjhe  presence  of  the  il|-    tlie  stage  could  not  be  on  ^e  and  they  not 
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be  seniible  •f  it ;  in  vi|in  did  Ihey  exclaim,  diq>ate :  hence  it  appears,  that  thp  Divir 

even  with  speaking  trompets,  that  the  an-  nity  has  giten  us  an  invisible  active  spirit, 

dience  themselves  m^tperceive  that  smoke  possessing  the  means  of  perception,  and 

or  flame  appeared  in  no  part  of  the  theatre,  even  of  foresight,  extending  to  a  hint  of 

Still  they  fled  to  certain  sofibcation,  still  what  would  be  hurtful,  or  beneficial,  or 

they  precipitated  themselves  from  the  gal-  pleasant,  on  which  it  is  mtended  reason, 

lery  to  the  pit,  till  the  place  was  nearly  improved  by  education  and   experience, 

emptied,  should  act  and  bring  to  perfection. 

Such  IS  tiie  simple  narrative  of  this  dread-  Admitting  these  premises,  it  necessarily 

fol  scene;  but  how  is  it  to  be  accounted  follows,  that  man  has  the  means  of  foreseeing 

foti  what  vrill  prove  injurious,   or  the  reverse, 

Were  we  to  argue  froin  tlie  precise  oc-  and  the  power  of  turning  those  means  to 
^nrrences  of  the  scene  just  described,  we  the  full  use  intended,  lliese  we  shall  term 
most  suppose  that  the  perceptions  of  the  the  control  of  the  passions ;  were  they  car- 
soul  are  greatly  confined  or  limited ;  that  ried  to  (he  extent  of  which  they  are  capa- 
confised  or  imperfect  sounds,  striking  up-  ble,  half  the  present  unhappiness  of  life 
on  the  drum  of  the  ear,  convey  ideas  to  might  be  avoided,  and  an  endless  catalogue 
the  former  which  it  is  incapable  of  separat-  of  dangers  prevented. 
,  ing  and  appropriating ;  but  that  bemg  We  manage  the  horse,  and  command  his 
rouied  to  a  sense  of  some  sort  of  danger,  passions ;  nay,  we  teach  Idm  to  fiice  the 
resemblances  are  taken  for  originals.  Thus,  fire  and  thunder  of  cannon :  though  we 
perhaps,  some  of  the  execrations  uttered  know  that  when  untutored  his  fears  fiuci- 
by  the  rioters  may  have  sounded  like  the  nate  him  to  the  4pot  where  tha(  element 
7ord  fire,  to  the  female  or  females  who  re-  suirounds  and  would  destroy  him,  shall  it 
peated  it,  whose  weakness  and  want  of  re-  then  be  said  that  the  infant  must  advance  in- 
solution  deprived  them  of  the  power  of  as-  to  life  with  all  its  passions  advandng  in  equal 
certaming,  from  every  surrounding  object,  proportion,  have  we  reason  given  us  to  tnr 
that  the  conceptions  of  their  fears  were  u(-  tor  the  horse  and  neglect  our  own  species^ 
terly  unsupported  by  fiicts.  Nor  was  their  Surely  not  Let  the  latter,  then,  be  tanght, 
frculty  of  recollection  sufficiently  strenn-  in  the  earliest  period  of  existence,  to  fear 
ous  to  remind  them  thfA  the  passages  from  nothing  but  moral  evil ;  let  the  child  be  led 
the  boxes  of  the  theatre  they  were  in  was  into  the  very  jaws  of  danger,  and  taught 
10  capadottsas  to  admit  of  the  pdt  of  every  the  method  of  deliberate  retreat,  that  he 
individoal  in  ten  minotes,  in  a  manner  that  may  not  fiiint  before  shadows,  and  magnify 
wonld  not  injure  an  inlhnt ;  that  the  whole  ftndes  into  gulA  of  destruction, 
of  the  stage  being  a  vast  tank  of  water,  it  Parents,  nurses,  and  ignorant  teachers 
was  impossible  that  the  engmes  behind  the  lay  the  founoation  of  much  nuseiy,  by  ex- 
scenes  should  want  a  supply ;  beside  the  citing  fears  of  imaginary  beings  in  the  minds 
total  absence  of  alarm  In  the  countenances  of  infimts^  This  method  of  fiighteniqg 
of  the  performers,  it  might  be  supposed  them  Into  propriety  of  conduct  tnms^  the 
aofficiently  indicated,  that  the  only  place  thoughts  of  the  child  from  contemplating 
concealed  from  their  view  was  entirely  Iree  the  appearance  of  natural  objects,  whose 
from  danger.  Tlie  fears  of  those  who  sat  operations  are  easily  comprehended,  into  a 
fai  the  back  part  ofthegalleiy  were  fer  more  dark  vacnuniy  where  fimcy  finds  floating 
justly  exdted ;  they  saw  nothing  but  the  spectres  of  horrid  form  and  mien,  which 
stage,  and  mi^t  suppose  that  the  boxes  or  Jnunt  them  sleeping,  and  pursue  them  in  the 
pit  beneath  them  was  on  ^n^  and  thev  own  uark  through  the  remainder  of  their  lives ; 
ffr^MM  prevented  their  hearing  the  intrea-  and  to  this  cause  we  prindpally  attribute 
ties  for  silence  from  the  stage ;  it  is,  there*  the  sudden  magnifying  of  the  soul's  hints  of 
fore,  not  altogether  to  be  wondered  at  tliat  danger,  which  finding  nothing  real  to  work 
they  endeavoured  to  escape.  upon,  the  thoughts  are  wrought  into  chaos 

Dr.  Cogaa  very  truly  observes,  that  an  and  fieniy,  confining  the  organs  of  speech, 

idea  is  the  gland  exdting  canse  of  every  depriving  the  muscles  of  the  power  of  ae» 

passion  and  Election :  it  instigates  the  whole  tion,  and  sometimes  the  body  of  existence. 

of  our  conduct  -,  it  pervades  and  directs  Fear  operetes  in  a  variety  of  ways  upon 

every  internal  operation  of  the  mind ;  it  is  the  human  frame,  and  its  efiects  depend,  in 

cleariy  known  by  every  one  who  has  the  a  great  measure,  on  the  temperament  of 

povrer  of  think  mg,  but  it  defies  every  defi-  the  body  under  its  influence.     Females, 

lUtioB.    That  this  is  the  trnth  no  one  will  when  suddenly  and  violenUy  alfraie^  ^ 


^ 
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^fuaiOj  utter  a  pierciag  crj,  and  fiunt  into  hurried  actums,  and  confased  and  centtv 
fobU  insaoBibility.    Others  are  seiied  with  dictory  speeches.  Each  of  the  above  desig- 
hysterics,  or  a  genertl  convabion  of  the  natiens  of  passion  apply  to  the  nniversal  de- 
wMe  system;  andin  slighter  degrees  of  iear  sire  entertained  by  man  for  his  own  pre* 
the  eyca  are  fixed  on  the  olject  of  terror,  servation.  ^ 
while  the  feet  invohmtarily  perform  the  of-        We  shall  next  proceed  to  notice  a  passion 
fioe  of  flight    When  the  cause  of  fear  equally  destructive  and  pemicioiis  in  its  el^ 
strikes  thesoul  without  a  possibility  of  an  fects  upon  the  boftly,  but  for  less  innocent,                    t 
intervening  conception  of  it,  an  nniversal  anger,  which  is  capable  of  being  raised 
start  of  the  nerves  and  muscles  is  the  con-  from  a  slight  flushing  of  the  ftce  to  forious 
sequence ;  the  contraction  of  the  skin  of  rage.    The  discovery  of  an  intended  tn> 
the  head  raises  the  hair  upright ;  the  blood  jury,  a  blow  unexpectedly  received,  or  in- 
rushes back  to  the  heart,  which  palpitates  suiting  language,  excite  what  is  generally 
most  lapidly;  the  mouth  opens;  tlMfc  eyes un*  termed  anger.     Rage,   on  the  contrary,                    ' 
dergo  the  same  operation,  and  are  stretched  more  particularly  proceeds  from  a  reitera*  ^ 
in  eager  gaie  after  the  dreaded  ol^t ;  and  tion  of  either  of  the  above  causes ;  such,  at 
an  uniform  trembling  and  fointness  of  the  least,  b  anger  founded  on  principles  capa-  • 
limbs  take  |4ace.  The  best  pakitera  exhibit  Ue  of  jome  slight  justification ;  but  it  must                •     • 
terrified  fignrer  with  their  arms  extended  be  admitted,  that  this  passion  is  often  gene-^ 
forward,  as  if  to  resist  an  assault,  or  rather  rated  by  causes  trivial  and  unimportant :  dif-  * 
to  prevent  a  substance  from  mhing  agamst  ference  of  opinion  in  the  course  of  common                     ' 
them;  one  of  the  legs  set  firmly  back,  the  conversation,  a  dispute  whether  a  window         ^ 
mouth  open,  the  eyes  glaring,  the  skin  of  sash  shall  be  opened  or  remain  shut,  have 
the  temple  wrinkled,  and  a  deadly  paleness  been  known  to  produce  anger,  which  could 
overspreading  their  features.  only  be  appeased  by  the  shedding  of  blood. 

We  shall  support  our  observations  on  this  Passions  arismg  from  causes  of  this  descrip- 

first  of  the  haman  pasrions  by  a  short  quo-  tion,  and  indulged  to  excess,  place  human 

tation  from  a  late  and  approved  vrriter.  nature  in  a  most  degrading  point  of  view, 

^  Excessive  fear  is,  by  far,  the  most  pain*  and  exhibit  flie  violence  of  self-love  in  the 

ftd  of  an  our  sensations.    Fear  is  vrhoUy  strongest  colonn.  The  soul  in  this  instance 

eogaged  in  the  eontemplation  of  misery,  gives  the  same  vraning  of  probable  in- 

which  contains  not  a  single  particle  in  its  Jury  which  takes  place  in  the  case  of  fear, 

nature,  calculated  to  soothe  and  mitigate  with  the  diflerenee  of  suggesting  means  of 

Its  agonishig  influence.    But  still  it  is  the  prevention.    Anger  bnees  the  nerves,  the 

valiant  gmufdhm  of  well-being.    It  tricM  muscles  become  rigid,  and  the  body  rises 

every  expedient,  and  oaakea  eveiy  eflbrt  to  into  a  posture  indicating  majesty  and  defi- 

oseape  the  evil  so  much  dreaded.    Were  aace,   the  features  are  animated  with  a 

we  indifiiBrent  about  thfaigs  pernicious  in  strong  expression  of  eneigy,  and  the  blood 

themselvii,  they  would  firequently  seiie  us  flows  rapidly  to  the  foce. 
totally  unprepared,  and  overwhelm  us  when        Rage  may  be  termed  anger  degenerated 

we  might  have  escaped  from  them."  into  the  miserable  state  of  insanity ;  in  some 

Fte*  may  be  generafly  attributed  to  an  instances  the  first  impulses  of  rage  are  too 

apprehension  of  we  know  not  what  cala^  powerfid  for  the  focnities,  and  the  person 

mity,  one  vrhich  may  be  traced  to  a  cause,  nnder  its  influence  either  fiUIs  dead,  or  sinks 

pertiape,  l»t  not  to  its  foil  efiects.  Appro-  into  an  agitation  which  disarms  htm  of  the 

hansion  is  a  modification  of  the  same  pas-  power  of  resistance  or  defence ;  he  becomes 

sion  with  sensations  of  uneashiesi  and  rest-  pale,  and  trembles  from  head  to  foot,  and 

less  watchtafs.    Terror,  on  the  contrary,  «mays  in  vain  to  utter  the  purposes  of  bis 

ins  in  canw  in  foil  view ;  the  eye  sees  soul ;  m  otfaen,  vrhere  the  constitution  hap- 

it,  the  earheais  it,  and  the  vrhole  frame  pens  to  be  strong,  flie  features  are  distorte<it 

foete,  by  anticipation,  the  moment  vrhen  it  the  mnscles  of  the  mouth  are  drawn  back, 

shall  be  crashed  or  overwhebned  by  the  ap-  the  teeth  grind  together,   the   eyes  are 

prondnng  power.    Oonstemation  is  a  spe-  strahied  ontvrards,  the  brows  are  knit,  the 

ciet  of  fear ;  a  discoveiy  b  dreaded,  which  hands  clenched,  and  every  muscle  indicates  » 

prodneea  punishment,  guilt  canses  agita-  sudden  exertion ;  the  heart  palpitates,  and 
tion,  and  the  emotions  ^  consternation  of-  the  lungs  with  difficulty  afibrd  air  for  respi- 
ten  occasion  suspicion  whcse  none  wao  en-  ration,  so  rapid  are  the  cries  and  exclama- 
tertamed  befeia*  The  faidications  ef  thb  tions  of  the  unhappy  being  thus  moved,  who 
MHiflDaraflMhed  awl. drfingtid  ftntniuiy    becomes  an  olgect  of  compassioB  to  tha 
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ipectitofi,  Imt  out  «f  pity,  m  it  it  Biora 
tban  probable  tltti  llie  vengemee  about  to 
bo  taken  will  be  noto  tbaa  comincaiimto 
with  the  ininry  teceived. 

Anger»  in  its  slightest  degroe,  peccwMrily 
fi>Uo«rs  certain  occurrences,  the  oottse- 
quences  of  fiunily  and  sodal  eoooeotiona ; 
and  its  indulgence  if  aUowable  widor  tho 
guidance  of  reason,  otherwise  it  would  bo 
imposttble  to  correct  the  aggressions  of  mi* 
thhnkiiq;  peisons,  or  conduct  the  edncn* 
tion  of  youth ;  but  beyond  thia  boundary^ 
it  becomes  brutal  and  degrading  to  our  nn- 
tnre.  Anger  may  bo  made  habitual  by  in* 
dnlgence  i  the  nerves  are,  by  this  mtans^ 
rendered  diseased  and  irritable,  and  the 
penon  thus  situated  actunlly  fidle  into  asi 
universal  tremor,  with  a  species  of  rage,  nl* 
jpsost  at  the  instant  the  ear  hears,  or  the  eye 
▼lews  the  cause  of  ofienoe ;  indeed  some 
cases  exist  when  the  nund  becomes  in* 
flamed  at  the  bare  suspicion  of  what  may 
be  said  or  done.  Misensbie  are  the  feelii^ 
of  those  who  suffer  anger  to  overpower  their 
reason,  and  miserable  are  the  effects  of 
their  rapid  and  frequently  unfounded  con* 
ceptions.  It  may  be  doubted  whether  the 
mind,  in  this  state  of  derangement,  can  be 
recovered  to^  discrimination  and  gentleness 
in  adults  >  it'isy  therefore,  doubly  necessary 
to  reprem  any  effervescence  in  the  breasta 
4>f  infants,  who  are  known  to  ftel  saoat  no* 
lent  paroxysms  of  rage»  even  Irafore  their 
liuibs  are  capable  of  supporting  thens^  and 
which  have  been  known  to  be  fatal.  This 
circumstance  alone  proves  that  our  passions 
are  received  with  life  in  their  full  vigenr» 
eonsequently  every  means  should  be  tried 
to  soothe  and  reprem  theas,  mther  than  to 
encourage  tlieir  increase,  by  teaching  re^ 
sentmeat  against  animals,  friends,  and  in- 
animate objects,  by  the  detestable  practice 
of  asking  a  blow  Irom  a  ehild  to  bent  a  tn- 
ble  or  a  waii|scot^  for  coming  in  oonlact 
vrith  its  bead  or  ttmbs,  or  a  person  or  ani- 
pial  for  some  offence,  Kevenge  is  a  twiih 
brother  of  anger  or  rage }  we  see  but  little 
of  the  moveipeots  of  this  branch  of  the 
pesaioos,  as  they  are  generally  secret, 
founded  on  fear,  and  prey  on  tiie  vitals  of 
tile  wretclrwbo  entertains  it ;  it  is  a  coos* 
pound  of  courage  and  appreheniioni  but 
the  Utter  ever  predoniioates.  Revenge  it 
not  always  ooufioed  to  actf,  Imt  descends 
fo  malice,  which  deligbu  in  msinnaiiont  and 
false  roiichisioDs ;  when  snccessliil,  the  hn< 
man  £ice  divme  becomes  the  t}'pe  of  that 
of  a  fiend,  and  a  snule  sets  on  (he  featnicf 
^)uch  C4iuipt  k)e  dcfcribedf 


Aoelher  gradalioii  of  anger  it  faatFedi 
which  arises  from  a  real  or  anpposed  injury, 
inveterate  ftntred  is  a  most  direful  passioi^ 
distorting  every  word  and  every  act  of  the 
indmdmd  the  subject  of  it ;  whose  smiles 
ate  equally  detested  wttk  their  frowot,^  woi 
whose  motives  in  all  cas^  are  supposed  to 
be  governed  by  an  intention  of  iqfwing  the 
possetDor  of  this  nnwertliy  sensation.  Re* 
sentment  is  a  fiir  more  generous  imuaee,  be* 
cauoe  it  possesses  the  power  of  discriminat* 
Ing  an  unintentionnl  from  a  voluntary  In* 
soil,  and  is  vented  generaly,  and  immedi- 
ately/in  words  alone.  It  most  be  obvious, 
that  he  who  entertains  hatred  fosters  an  in- 
mate which  feeds  upon  his  ovm  vitals,  even 
when  the  object  hated  is  unconseions  of  its 
existence,  or  h»  fCrgot  its  future  conse- 
quences. 

£nvy  often  producca  hatred ;  the  former 
being  a  most  mureatonable  panuon,seenB  to 
derive  its  origin  from  an  innate  principle  of 
evil ;  it  is  one,  in  short,  vrfaich  cannot  be 
accounted  for  on  any  rational  grounds.  The 
person  influenced  by  envy  feds  some  de« 
fidency,  and  observes  another  endowed 
with  qualificatiOtts  diiier  beyosid  the  reach 
of  acquirement,  or  that  may  be  obtained 
without  difficulty }  vrlien  the  defect  lies  io 
the  person  or  features,  it  might  be  ima* 
gined  that  the  hopeless  state  of  the  case 
would  produce  resignation,  if  net  content. 
If  tlie  acquiremeuta.  disliked  or  envied  aie 
attainable  by  all  mankiud,  emulation  might 
be  supposed  to  urge  afi  attempt  at  rivalry  t 
but,  no }  the  envious  penon  rests  in  littlest 
innctlvityi  and  stiflers  his  mind  to  tear  every 
oniament  nadumi  or  artificial  from  the  sob* 
ject  of  his  dislike^  his  eyes  tt  exprem  it^ 
and  hit  tongue  to  depredate  and  lessen 
every  mo veaseot  of  the  invohutaiy  enemy  of 
his  repose.  Aversion  it  often  produced  by 
a  sunilar  cause ;  and  yet  it  must  be  «dmit« 
ted,  that  avemieds  do  sometimes  occur  la 
minds  virtuous  and  pure,  which  require  the 
strongest  effbfts  to  subdue  them.  thotOy 
heweveri  generally  proceed  frtm  the  coi^ 
templation  of  a  set  of  forbidding  foa|nrct| 
or  some  peculiarity  in  the  manners  of  the 
individual  disapproved  of,  and  iiay  be  con* 
^ncred  by  exertioo,  In  another  stust, 
aversion  is  proper  and  jiistiiable }  tbe  good 
mutt  fed  an  aversioo  for  these  whose  oen> 
duct  is  wicked  or  diigracefiil. 

Hatred  is  exprcMod  by  oootem|itnoni 
looks,  or  kinttiiig  of  the  brows,  the  iwisiay 
of  the  lipo  towards  the  nostiils,  end  aH 
atrm-iad  fobe.  Sniry  ethibitt  an  eageiMst 
It  toe  the  di^artvc  afitt»i9«ttt|  wimi  th« 
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9yt»  tpMfUe,  Md  dM  toieer  ii  taaed  U  ridi« 

tBPuf  Iblly. 

Gracill3%  Ikii  pcfvM'slon  of  owf  ttitwrc^ 
fbr  t€  etmiot  bo  kmrnit^  iMy  bo  tnct4  to 
III  origin  Yiilboot  fl  Oirc«lto«i  o?  Itaeortti- 
eol  proccos.  £xaiiiiiio  fho  domcotks  eoo«^ 
my  of  most  Ibimlieiy  mm)  fbe  retnK  will  bo 
that  fivo  oot  of  ilt  wbo  bore  Mbftto  to 
•tract  and  odueale,  posacos  ooaio 
oatortained  Ibr  tbo  sole  parpooo  of  aaioflag 
tho  teader  yoan  of  tboir  oftprbig*  wtach 
aro  dwagged  by  tbo  nock  aad  liaibo  Ihmi 
oao  to  anotber,  wHh  tbo  mmm  bidlibreato 
In  tho  cbiM  and  paiantiy  and  Hioir  atfond- 
aatty  as  if  tboy  wofo  iaonimate  repreooota* 
tiono  of  dogt,  oaH,  tabbits,  orbirdo ;  aad 
•honid  the  infarad  aaiaial  coinpbiin  or  ft- 
tkif  the  fiuaiJy  ii  in  anns  fo  boat,  nay, 
bang  tbo  inaoeont  oflfondor,  wldlo  the  ehild 
ii  MOtlwd  with  oaoontioao  of  the  animal, 
and  Mwanmi  of  a  oraol  rov«nge.  Can 
tbo  aalbrtanate  bolng  tbos  tntorod  be  mp<- 
poMd  to  Kfpoet  tho  fboUngft  of  man,  when 
oppooed  to  bit  will,  in  tbo  eoane  of  hi«  fb- 
tore  life,  after  having  been  bmght  to  de- 
ipiM  tbo  erics  of  Mierbig  ftom  bin  earliest 
days^  Imposaiblo.  To  IbKow  the  at>erra» 
of  so  hatofid  a  dbpositloa  woald  re- 
a  rehrtion  of  thcli  which  are  ealcn* 
latad  to  excite  boifar,  as  tbo  exercise  of  H 
faito  a  variety  of  acta,  decidedly 
to  each  other  in  their  nMttves. 
have  bean  known  of  the  infliction 
of  tortaves  both  mental  and  corporeal, 
winoh  eonid  not  be  traoed  to  aay  rational 
eaaaa  i  whan  it  arioca  from  rtYOnge  againc 
real  or  hm^gmed  lajnries,  we  are  not  at  a 
lam  fo  tbe  reason  why  a  wretch  should  ex* 
nkin  the  miarfy  of  hia  ridbn;  bat  it  la 
ihookii^  to  reflect  on  tbe  condaet  of  a 
iend,  wbo»  after  robMng  an  nnreaiatmg 
trateller,  beali  bim  almoat  lo  death.  In 
thb  caao,  aad  in  thoae  enaeltiM  fl-eqaently 
eoaaraNd  on  the  btvto  creation,  wo  And 
each  a  total  agection  of  tbe  manly  dignity 
of  tbo  hnnam  race^  that  wo  are  ahaoat  hi* 
ditaad  to  hope  tbe  hiAieton  are  a  race  of 
•til  apWts,  diattact  and  aeparate  ftiom  na. 

ne  hMlalgooee  of  aay  of  tbe  preceding 
m^  lead  to  craelty:  etcn  the 
rd  bidulgts  la  tMs  propensity  when  he 
pan  got  hIa  anemy  Into  hi^  power  wHb  aafbty 
aa  bbaaelf.  Bat  craelty  ■  not  merely  con- 
fined to  bodily  soflering ;  a  person  may  be 
aiatentiy  crael  by  words,  insimfatiomi,  and 
aaggauUuui,  that  wili  fbr  ever  destroy  the 
or  ladifldaab  and  fimiUea :  thoae 


may  be  clamed  nader  Ike  lenaa  pacjadJse 
and  ceaaorioasnrn :  the  forroer  ia  a  per- 
Toiae  determinatioa  to  reaist  every  attempt 
at  coaeiliatiou,  where  ofieace  boa  been 
gfvea,  and  to  confate  every  asaertion  ia  ^ 
voer  of  tho  victaa  by  iaiaebooda  aad  preva- 
rication ;  the  Utter  will  snffnr  nothing  in  the 
condect  of  his  enemy  to  be  oerreet  and 
proper;  he  cenanrea  each  act  and  each 
word  at  every  opportonity ;  and  anrely  no- 
thing can  be  more  anjostifiablo  aad  Cruel. 
1>eairo  ia  a  natural  bet  anaasy  seamtioa  of 
the  mind ;  in  one  poiat  of  view  it  iaa  neeea- 
anry  means  for  the  support  of  the  baaian 
species,  and  in  otbofa  it  may  be  connnend- 
able  and  exaefly  tbe  reverse.  Thia  deaiia 
to  injnre  either  in  poison  or  property  is  cri- 
naaal,  but  a  dosire  to  efieet  any  commend* 
able  pnrpose  deserves  all  pomible  cneon- 
ragcment. 

Among  tfie  minor  affcetioiis  of  tho  nhid 
whldi  are  vicious  thongh  not  decidedly  cri- 
minal, we  mast  indode  peevftrtmew  or  il^ 
natnre.  Tbe  person  nnder  the  inflnenee  of 
this  miserable  feeling  is  seMom  misebievonS| 
as  all  his  frieads  and  associaiaa  aroindaded 
in  his  flretfbl  comasents,  and  their  geneni 
tendency  disarms  them  of^  their  stiag. 
We  read  tbo  sute  of  bis  seal  In  the  half 
angry,  balfsorrowfal  tiim  of  htefeataress 
and  we  are  fawlitted  to  pity  Mm  as  ander 
tbo  inflnenee  of  an  bMwaMe  dlseoM :  and« 
hi  trath,  peevishiiess  often  proceeds  Ik-em  a 
amrbid  aifeclioo  of  the  body. 

Ingratitude  is  a  speciea  of  apetby;  he 
tliat  receivea  a  benefit,  and  ia  not  grateftd 
In  retarn,  meat  posnem  an  tnsemibiNty  or 
apathy  by  no  means  to  be  envied.  The  lat- 
ter term,  indeed,  seems  to  imply  a  total 
absenea  of  fbeliog  and  pemion,  or  a  hcaltf 
of  seefaig  and  hearing  every  occarrence  nn* 
moved.  It  may,  however,  admit  of  a 
deobt,  whether  the  appearance  of  apathy 
ia  not  to  be  traced  to  a  peifect  connnand  of 
the  external  actions  of  the  tbatures  and 
Ibnbs,  vriilch  disguise  the  agitation  of  tbe 
mind  to  the  common  observer,  at  the  same 
time  that  natare  petforms  her  operations  hi 
flie  soul  without  cflectual  obstructiott. 

There  are  other  designations  of  the  fai- 
temperate  passions,  or  those  which  itijart 
as  in  tbe  present  state  of  society,  and  will 
eertamly  prodace  punishment ;  but  as  they 
all  refer,  in  some  degree,  to  those  already 
ttoHoed,  we  shall  tarn  our  attention  to  a 
more  pleasing  portion  of  the  subject.  The 
benevolence  of  the  Creator  towards  niaa> 
kind  has  been  demonstrated  by  the  most 
uneijalvocal  proofs,    lliis  cannot  be  dls« 
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foCed  or  dmibted  for  a  DMmient,  wliciitH    kte  witti  vifidty,  wtan  directed  to  Ihi 
Kmembered,  tint  die  fint  opmtioB  of  tlie    penon  admired,  the  laontli  gently  cpem. 


intot  Bind  is  lore.    The  infint  recogniiea     and  a  lerene  tmile  is  tiie  only  indication  4»f 
iti  paieoty  and  miles  with  inezpresHble     inflnenoe  on  the  nuucles. 


defigbtopoa  her  lace;  the  smile  is  returned        Hope  necesnrily  arises  from  the  iadnl- 
tenfbld  interest,  and  this  commences    genoe  of  love,  bntit  is  a  Aithfiil  attendant  of 


and  the  passions.    Were  this  &ct  held  every  other  pamion ;  conseqnentlyy  itsome- 

in  coHtant  recollection,  the  latter  would  times  becooses  erimiaaL    Hope  is  a  com« 

be  kept  in  just  saboidination,  instead  of  pound  of  fear  and  desire.  The  perMO  under 

bsh^  eifeeunged  to  defeat  the  inteations  the  influence  of  this  companioa  of  eteiy  sitn> 

of  the  divinity.  ation  in  life  fixes  his  aifectiens  or  deiires  upon 

Upon  examiMing  the  featares  of  a  hand-  the  attamment  of  some  fevourito  olgect  or 

some  child  a  few  weeks  after  its  birth,  when  pomit,  and  his  muid  eaq»erienoes  the  alter* 

in  the  act  of  fondling  its  mother,  and  that  nato  pleasurm  and  pains  of  fruition  and  dis- 

of  the  latter  at  the  same  hntant,  it  will  be  appointment,  as  the  prospect  of  attainment 

feund  that  nature  has  mide  the  hnamn  spe-  or  vnmt  of  succem  predonunates.    Indeed 

des  in  a  most  esquisito  mould  indeed.    On  eveiy  individual  may  be  said  to  exist  from  i 

ana  hand,  peifect  innocenee  has  fell  posies  their  mfency  in  hope;  and  we  all  die  in  ' 

oon  of  the  feoe ;  on  tiie  other,  recent  ill-  hope  of  feture  happiness,  though  the  hopes  i 

nesiy  a  disregard  of  external  affairs  and  of  our  lives  have  too  often  been  directed 

present  faappinesiy  has  restored  peifeet  con-  to  the  veiy  means  of  punishmept,  veiled 

lent.  Exquisite  picture  of  perfection !  how  under  the  specious  appearance  of  probable 

much  is  it  to  be  regretted,  that  pervene-  felicity.    Hope  and  expectation  Imve  the 

nembasraadeit  transient.    Encouraged  as  same  effect  upon  the  frame  and  features; 

these  our  fint  propenities  sometimes  are,  the  heart  palpitates,  tiie  countenance  is  en- 

we  find  the  parent  attentive  and  anxious,  iur  livened  by  a  display  of  eageneis  and  search 

atmettaig  with  eageraem,  correcting  with  for  tomething  invisible.  ' 

gcntlenem ;  the  oflspring  veneiatlng,  ad-       J^  is  the  result  of  success  in  this  aggre* 

miring,  and  enmlating ;  and  all  is  happinen,  gate  of  setf  love,  which  is  a  psssion,  in 

pomplacency,  and  content.     Pladd  and  ioroe  instanoesi  too  vinleot  for  the  strength, 

regsJar  lines  throughout  the  oonntenanoe  and  death  or  madnesi,  andfeinting  suocoImI, 

point  out  those  happy  mortab  for  imita-  when  it  takes  phice  before  the  mind  has 

'  tkm,  the  muscles  are  never  stramed  and  been  prepared  to  receive  it.    lliemost  ex* 

distorted,  and  the  painter  is  at  a  lom  how  travagaut  and   frantic  actions  Hktityimi 

to  exprem  the  repose  and  benevotence  he  those^rhoae  animalspirits  arein ftUl  vigour, 

esmys  to  copy.  and  under  little  control,  when  it  takea  sad- 

ijsve,  in  another  sense,  descends  one  step  den  effect ;  and  it  is,  therefore,  ahaohitely  ' 

from  the  above  exalted  stetion,  and  be-  neceesaiy  to  inform  such  penons  gradnaUly 

eomes  difficult  to  be  defined.    Youth  he-  of  the  benefit  or  advantages  they  are  aboat 

quently  feel  a  passion  for  their  opposite  to  experience.  Unutterable  pleaaure  dances 

aexesy  founded  upon  an  inexplicable  emo*  in  the  featares  of  those  lem  agiteted ;  they 

tion  of  the  soul,  which  seems  blinded  and  skip  and  leap  firom  place  to  place,  laugh, 

incapable  of  diicrimination.    In  this  caie  reeouat  mpidly  prospects  of  feture  hiypl- 

it  is  an  impulie  vrifeoul  stobility,  as  it  fre-  nets  and  intentions,  and  have  been  known 

quently  happens  that  the  gratification  of  to  melt  into  tears.    Such  are  the  oonsn* . 

tfie  inqielling  power  proves  absurd  and  in-  qnences  of  immridiate  relief  fi<m>  impendii^ 

jurioos;  from  which  it  appean,  that  love  danger,    apprehended  perMmaOy   or  for 

•faonid,  in  the  fint  instance,  be  received  friends,  and  extrication  from  pecmMuy  dif- 

merely  as  a  hint,  the  propriety  or  inqiro-  ficultles.    Happiness  ii  the  tranquil  attend* 

priety  of  irhich  is  to  be  examined  by  the  ant  of  joy,  bnt  never  amames  the  sw^  till 

test  of  reason,  and  cherished  or  r^ted  all  the  turbulent  emotioni  are  subsided : 

according  to  her  dictetei .    Love,  thus  con-  then,  indeed,  the  contemplation  of  fetare 

firmed,  is  a  biesung  to  the  possessor,  as  it  good  produces  an  ecstatic  scsaatbn,  vridch 

induces  the  exercise  of  every  anuaUe  qua-  gradonUy  pasies  into  gladness,  contmitHMnt, 

Kty  towards  its  object,  consequently,  bar*  and  satisfection,  the  repose  and  coaipletion 

moniamg  and  reooncDing  the  soul  to  inde-  of  joy. 

pendent  occurrences.     The  seuations  of       Pride  is  one  of  the  cfans  oflaqmper  pw- 

this  pession  are  so  tranquil,  that  the  f«a-  sioniy  vrben  indulged  as  the  result  of  some 

lures  are  bnt  little  afiected;  theeycsspar-  unegiaaiy  pofection ;  bnt  a  rniwiioanwn 
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id  superior  worlby  which  randcn  the  poe-  thit  nmch  really  disinterested  sorrow  is  fieii^ 

lessor  too  proud  to  act  or  say  any  thing  de-  Grief  is  the  most  Solent  emotion  expe* 

fogatoiy  to  the  honour  of  his  rank  and  con-  rienced  by  man,  and  the  most  diflteolt  to 

aeetionsy  is  the  only  justifiable  pride.    The  conquer.    Aninjniy  may  be  forgiven,  an 

male  or  female  proud  of  birtby  of  riches,  enemy  converted  into  a  friend,  and  resent- 

elegance  of  person,   and  those  who  are  ment  subdued ;  but  grief  seizes  upon  the 

pmd  without  any  of  the  advantages  enn-  soul  after  the  loss  of  a  relative  with  irre* 

mented,  are  equally  ridiculons  and  con-  sistible  power,  and  reason  exerts  herself  in 

temptible;  such  unfortunate  self-tormcnton  vain  to  shake  it  off.    The  moralist  aigues 

are  jealous  of  every  oooDReooe,   lest  it  against  its  indulgence  without  effect,  be- 

ahould,  in  its  consequences,  trench  upon  cause  the  loss  cannot  be  supplied,  and  tho 

theur  own  importance ;  they  see  and  hear  mind  is  compelled  to  wander  in  a  desert, 

disrespect  in  eveiy  movement  and  eveiy  where  it  searches  in  vain  for  its  departed 

sound  that  is  uttered,  and,  full  of  alarmed  Aiend.    Grief  sometimes  affects  the  facol* 

.dignity,  the  features  are  contracted  into  a  ^es  even  to  derangement,  and  prochices 

contemptuous  threatenmg  fiown,  the  head  is  meUmcholy  madness,  which  of  all  the  vane- 

thrown  backward,  the  steps  are  measured,  ti«>  of  insanity  is  the  most  hopeless.    In 

the  hand  waved,  and  they  stalk  into  retire-  o>ms  of  this  native  the  oigans  of  life  an 

ment,  where  a  thousand  stinging  malicious  obstructed,  the  heart  oppressed,  the  Im^ 

lefiectioiy  accompany  and  make  thon  mt^  ^^  inflated  afanost  to  bursting,  deep  sighs 

seraUe.  ve  essayed  for  relief,  but  in  vam ;  a  sud* 

Vanity  is  %  near  refaitive  of  pride;  but  den  obstructiDn  recnn  in  the  windpipe,  and 

this  afiectton  of  the  soul  is  generally,  though  that  part  of  the  body  seems  more  afi^ted 

*  not  always,  personal.    They  who  are  for-  than  any  other,     llie  unhappy  snfieren 

tunate  enough  to  possess  superior  attracr  v^^uider,  lost  in  misery,  from  place  to  pfaice, 

tions  of  body  and  features,  cannot  but  he  wring  their  hands,  and  strike  then-  feet  for- 

conscious  of  their  claims  to  admiration,  p^^  on  the  ground  \  raise  tlieir  eyes,  as  if 

which  an  wilUngly  answered  by  the  pubtic,  '^  v^ssox  ejaculation,  and  the  muscles  of 

when  homUity  and  modesty  attend  them ;  ^^  mouths  are  dnwn  down,  giving  the 

but  vanity  no  soonerattempts  to  point  them  countenance  the  expression   of  dieadfol 

out  by  the  ridicnloos  arts  of  dress,  and  dia-  agony.    It  is  this  state  which  is  the  most 

position  of  ooaatenanoe  and  limbs,  than  alamniugforthesafety  of  the  senses;  when 

envy  commeneea  her  operations,  and  con-  tears  and  lamentation  succeed,  immednte 

Irives  tp  exdte  kugfater  instead  of  appfamse.  relief  is  experienced,  and  time  will  produce 

'Ridinus  of  the  habit,  affected  smiles  to  Mttled  sorrow. 

shew  a  fine  set  of  teeth,  and  a  strutting        This  is  attended  by  a  composure  of  fea- 

mode  of  walking,  are  sure  marks  of  va-  tares  more  affecting  to  the  spectator  than 

nity*  the  most  vehement  paroiysms  of  jniei: 

Modesty,  the  direct  opposite  of  pride  The  afilicted  person  seeks  reUrement  to 

and  vanity,  is  sometimes  carried  to  excess,  weep,  loses  hb  appetite,  is  caieless  of  his 

The  aatrnd  and  acquired  advantages  we  dress,  and  views  the  grave  and  the  gay  with 

possess  ought  ever  to  give  a  tempered  con-  equal  indifierence,  and,  when  in  this  state 

sequence  to  the  front  am)  mien.  The  really  uicurs  the  danger  of  falling  faito  an  habitual 

modest  person  often  sinks  mto  bashfulness,  mehmcholy,  which,  though  often  the  result 

which  is  a  most  troublesome  though  not  a  of  the  loss  of  friend»,  is  not  less  frequently 

vicious  companion.    To  shrink  ftam  view  the  consequence  of  disease,    The  mehm. 

and  ooQceal  our  attainments  is  uiyust  to  our  choly  man  feels  an  univenallistlessness;  he 

instructon ;  besides,  example  is  required  in  is  deprived  of  aU  desire  of  exertion,  walks 

society.     Modesty  and  bashfuhiess  occa-  without   consciousness,    and    reposes  his 

sion  apprehension  and  trembling,  and  deep  limbs  when  fatigued  by  the  mere  impulse  of 

Uoshesand  hesitation  in  speech  complete  nature.  Asitappearshis  mind  is  abstracted 

the  confusion  and  errors  committed.  fhim  all  external  objects,  and  preys  only 

We  have  hitherto  treated  on  those  pat-  upon  itself,  the  briUhmcy  of  the  son,  the 

sioos  which  agitate  the  mindaudbody  in  va-  beauty  of  the  expanse  of  air  and  donds 

riouswayswitbontmeltingthe  soul  into  what  the  pride  of  the  spring,  and  the  rigow  of 

is  termed  sorrow,  and  its  numerous  ramifi-  vrinter,  pass  in  their  fasdnating  varieties  be- 


It  is  difficnlt  to  separate  any  of  the    fore  hhn  unnoticed,  and  he  is  only  anxlons 
itions  under  this  head  fimn  the  afiection    to  escape  from  them  by  suicide. 
fi  fcif4Dve,  though  it  is  l>eyoiid  a  doubt       Resignation  is  one  remove  towards  re« 
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ttfning  happiMM,  tke  cahmntm  wmli  tm* 
ifiliHy  9ii  wbt«li  oannot  be  describ«d  i  \mt 
M  is  oeufy  ftMM  to  bomility,  or  a  acme 
lint  no  exertioa  will  afsU  to  restore  the 
km  occatioHed  by  death,  ui4  that  it  ii  little 
diort  of  preramptiea  to  oppose  the  weak- 
ness of  httniaD  oatnre  to  the  dispensatioiis 
of  Pnrndeoce.  Hmnility,  however,  beaif 
aaother  cbaraet^,  and  becomes  in  this 
▼lew  a  nehuiclMify  resignation  or  aeqnies* 
cenoe  in  the  comdoiisness  of  some  defect 
•f  person  or  intellect. 

Enthnsiasm,  or  fefaemeoce,  in  any  porsnit 
Biey  be  called  a  pamion  of  the  sonl,  which 
exhibits  its  effects  with  the  greatest  violence 
when  generated  by  religion.  To  describe 
its  consequences  wonid  reqnire  a  volome. 
It  has  led,  and  win  hereafter  lead,  mankind 
into  a  thousand  extmvaganeies,  which  can 
only  be  compared  with  the  inconsistencies 
of  madness.  This  cause  wilt  impel  him  to 
flagellate  the  body  till  blood  foUows,  immure 
Inmself  witliin  a  vohintary  prison,  and  to 
meet  death  in  any  shape  it  may  present  it- 
self. The  ooneeqnences  of  this  passion  can- 
not well  be  described,  as  they  belong  al- 
most decidedly  to  disease.  Enthusiasm  is 
the  parent  of  despair,  which  it  frequently 
produces  in  the  minds  of  those  who  con- 
ceive that  their  sum  m  this  life  exceed  the 
possibility  of  Ihtnre  forgiveness.  The 
wretch  thus  situated  displays  all  the  ges* 
tnras  and  actions  of  grief  united  with  ter- 
ror, a  eompoand  which  is  fortunately  gene- 
rally concealed  from  view  by  the  asylums 
for  Innaties. 

We  have  now  noticed  the  principal  emo- 
tions of  the  soul,  and  stated  our  opinion 
that  tlie  causes  of  tliem  are  studiously  kept 
from  ns  by  the  great  Author  of  that  ethe- 
real spirit ;  and  without  attempting  to  rea- 
0OB  upon  the  probalnlity  or  improbability 
of  the  opinions  of  others,  we  stuUl  conchide 
this  ^article  with  a  slight  summary  of  some 
of  them. 

Writers  on  the  passions  have  indulged  in 
a  variety  of  speculations  and  conjectures 
as  tq  the  precise  situation  of  their  impetus, 
in  hopes  of  ascertaining  whether  that  is  in 
the  material  animated  part  of  man,  or  in 
thesptritnaL  Des  Cartes  and  other  phUo* 
aophers  vritl  have  their  seat  to  be  wholly  in 
the  corporeal  ^stem ;  and  Mr.  Ofove,  of  a 
totally  opposite  opinion,  concludes  the  pas- 
aions  to  be  ''.the  afiections  attended  with 
peculiar  and  extraordinary  motions  of  the 
ininHd  spirits ;"  and  adds,  that  he  indioes 
to  '*  think  thai  a  sensation  of  the  soul  gene- 
rally precedes  a  clionga  in  the  spirits,  ei(- 


leraaioibjeols  net  being  abio  to  raise  a  foi^ 
nsent  hi  the  spirits  till  they  have  first  stinck 
the  mind  vrith  an  idea  of  somethmg  noble, 
fnghtfol,  amhdile,"  Aic.  Mallebranche  do- 
Anes  the  passions  as  beiqg  all  those  agitn- 
tioos  of  the  seal  naturally  proceeding  firom 
ttucomnwB  infoience  and  asolioii  in  the 
blood  and  animal  spirits ;  those  he  contrasts 
vrith  others  which  are  nsaal  with  decided 
intelltgences,  and  wliieh  he  terms  natnnd 
inelinattonB. 

Dr.Cheyne  oonsidevod  th«  passions  in 
two  points  of  view,  spiritual  and  animal ; 
the  former  he  supposes  to  be  the  emotion 
produced  in  the  soul  by  external  objects, 
which  become  compounded  and  material  by 
the  intervention  of  the  oiigans  of  life.  Tlie 
animal  he  defines  by  those  effeeti  produoed 
by  bodies  or  spirits  immediately  on  the 
boily.  Dr.  Morgan,  by  Indefotigable  ob- 
servation, drew  the  following  conclusion : 
*'  That  all  the  grateful  or  pleasurable  pas- 
sions raise  the  vital  tide,  strengthen  and 
quicken  the  pulse,  diflnse  the  natural  heat, 
and  take  off  any  antecedent  stimulus  or 
pressure  upon  the  abdomen  and  inferior  or- 
gans. And,  on  the  contrary,  the  painfol 
passions  sink  and  deprass  the  blood,  weaken 
the  pube,^  recal  and  concenter  the  natural 
heat,  and  fix  a  stimalus,  or  compression, 
on  tlie  inforior  organs.  All  the  passions  im* 
pref^  their  cliaracteristie  sensations  or  mod^ 
ficatioos  on  die  muscles  of  the  larynx,  and 
thus  discover  themselves  by  the  dilforent 
modulation  and  tone  of  the  voice."  From 
which  he  conrltides,  that  the  nerves  of  the 
eighth  conjugation,  or  jmr  rwigmm,  are  the 
prit]ct|>al  instruments  of  the  passions. 

Dr.  Raid  doubts  whether -the  ^  principle 
of  esteem  as  well  as  gnritade  ought  to  be 
reckoned  in  the  order  of  animal  principles, 
or  if  they  ouglit  not  rather  to  be  placeid  m 
a  higher  order."  The  same  author,  treating 
on  resentment,  has  considered  it  as  asud* 
den  and  instinctive  animal  principle,  com- 
mon to  the  brute  oreation  and  mankind,  at 
the  nme  time  he  calls  deliberate  resentment 
a  rational  principle. 

To  pnrsne  theories  fartlier  vrould  be  nso- 
less,  we  shall  tiierefora  oondude  with  tho 
opinion  of  Dr.  Cogan,  one  of  Ae  ktest 
writers  on  the  sn^^t :  *^  Without  entering 
liiereforainto  enquiries  of  this  natece,  which 
for  want  of  data  most  ho  conjectural  and 
nnsatiafoctory,  it  wiH  be  mora  consisteat 
with  my  phm,  simply  to  state  interostiiig 
fiusts,  and  leave  it  to  Iha  metaphysician  to 
draw  such  ceoseqoinces  as  he  may  deem 
mosMegitiaMte^    It  must  ha  Emitted  thai 
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•Tery  fusiony  emotioo,  and  tffection  pro- 
ceeds ir4un  certain  impreiaoiis  or  ideas  ex« 
cited  cooceming  the  nature,  or  state,  or 
qoaKtj,  or  aggocy  of  the  excitlag  canse* 
These  ideas  have  uadoubtedly  their  seat  in 
that  |iart  •f  man  we  distinguish  by  the  ap- 
peUatien  of  mind."  This  admitted,  the 
Doctor  advances  that  the  e«citing  cause 
anist  change  the  state  of  it  in  relation  to  any 
given  objecl,  thos  from  total  indifiereace 
the  mind  becomes  in  some  particular  nun* 
ner  interested,  conseqoently  the  new  im- 
pression prodoces  a  coirespoodeat  change 
npon  the  body,  and  in  proportion  to  the  im« 
petos,  general  observation  and  nmvenal 
phrueology  founded  npon  that  observa- 
tion, demonstjateB  that  a  perceptible  influ- 
ence of  each  violent  emotion  is  directed  to- 
wards the  heart,  which  feeli  different  sensa- 
tions, pleasant  or  the  reverse,  over  which  it 
hu  no  contnml,  and  from  this  centre  di« 
verges  the  Influence  of  agitated  spirits,  the 
slightest  effects  of  which  are  not  visible  to 
the  spectator.  **  Nay,"  adds  this  gentle* 
man,  **  the  subject  himself  is  not  consci- 
ous perhaps  of  any  thing  aM>re  than  ei- 
ther a  chsinge  of  sentiment  on  the  per* 
eeption  of  the  stronger  iiiflnence  of  a 
former  sentiment  connectmg  with  something 
agreeable  or  disagreeable  m  this  pereep* 
tion;  a  something  which  attaches  more 
strongly  to  the  object,  or  creates  some  de* 
gree  of  repugnance.  11ms  state  of  mind  is 
styled  an  affection,  and  it  appean  to  be  to- 
tally mental ;  but  stronger  influences  pro* 
chice  such  dianges,  that  tlie  inward  dispo- 
sition becomes  obvioos  to  the  spectator, 
through  the  medium  of  the  corporedframe. 
It  is  now  called  an  emotion,  and  this  may 
lacreaae  in  stm^i  nntil  the  whole  system 
becomco  egitated  and  convolsed.  From 
this  statement  it  appears  incontestible,  that 
the  aflections  and  pamions  have  their  origia 
in  the  mind,  while  emotions  are  coiporeal 
indications  of  what  posses  within." 

Passioii,  or  Cro$8  ^  ike  Bostioa,  in 
heraldry,  is  so  called,  because  resembling 
the  shape  of  that  on  which  our  Saviour  is 
thought  to  have  aufiered ;  that  i«,  not 
crossed  in  the  middle,  but  a  little  below  the 
top,  with  arms  short  in  proportion  to  the 
length  of  the  shaO. 

pAstiOH  /mocr,  in  botany.    See  Paiu- 


PAS8P0RT,  is  a  ficenoe  for  the  sale 
pmsage  of  any  .person  from  one  port  to  an- 
other. 

PASTE,  a  eompantsMi  of  water  and 
floor,  .UflUd4o  a  «oiMisteMoe  -,  nsod  by  vaii- 
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cos  artificer^  as  sadlen,  ^pbdbteren,  book* 
binders,  £cc. 

Paste,  in  the  glass-trade,  a  kind  of  colour- 
ed glass,  made  of  calcined  ciystal,  lead,aod 
other  metallic  preparations,  so  as  to  Imitate 
the  naturalgems.  The  basis  ofthese  composi- 
tions is  a  pure  ghus,  prepared  from  pounded 
quartz,  fused  with  alkali,  with  the  addition 
of  borax  and  of  oxide  of  lead.  The  latter 
gives  density  to  the  glass,  a  susceptibility  of 
receiving  a  higher  polish,  and  a  greater  re- 
fractive power,  by  which  the  lustre  ig  in- 
creased.  Different  colours  are  obtained  by 
the  addition  of  various  metallic  oxides.  Tim 
oxide  of  gold  gives  a  red ;  of  cobalt,  blue ; 
of  manganese,  purple  $  of  lead,  yellow ;  and 
of  iron,  green :  and  these  cofeors  are  so 
rich,  as  to  be  equal,  or  even  superior,  to 
those  of  natural  gems,  tliough  in  ilnstre, 
liardness,  and  durability,  the  pastes  are  ikr 
inferior.  They  may  be  distinguished  by 
their  inferior  specific  gravity,  and  their  8oft> 
ness,  which  is  snch  that  they  can  be  scratch* 
ed  by  tlie  knife. 

PASTEBOARD,  a  kind  of  thick  paper 
formed  of  several  sheets  of  paper  pasted  to- 
gether. The  chief  use  of  pasteboard  is  in 
binding  books,  making  lettercMBS^&c.  See 
Paper. 

PASTINACA,  m  botai^,  persnqi,  a  ge- 
mis  of  the  Pentandria  Digyma  class  and 
order.  Natural  order  .of  Umbellatae,  or 
Umbellifene.  Essential  charaoter:  Iniit 
elliptic,  compressed,  flat;  petals  involute, 
entire.  There  are  three  ^pedes ;  of  whidi 
P.  sativa,  common  garden  parsnip,  has 
smooth  leaves,  of  a  light  or  yellowish  green 
cotour,  in  which  it  differs  frem  the  wild 
plant;  the  stalks  also  rise  higher,  and  are 
deeper  channeled;  tlie  ^leduncles  are  much 
longer,  and  the  flowers  of  a  deeper  yellow 
colour.  The  roots  are  aweeter  than  car- 
rots, and  are /eaten  by  tliose  who  abstain 
from.animal  food  in  X.ent,  or  eat  selt  ibh  : 
they  are  highly  nutiitioiis.  In  the  north  of 
Ireland  thi^  are  brewed,  instead  of  malt, 
vrith  hops,  and  fermented  with  yeast;  the 
liquor  thus  obtained  is  very  agreeable. 

PASTORAL^-ingeneral, something  that 
relates  to  ahepherds ;  Jienee  we  say,  pastoral 
life,  manaecs,  poetry,  «cc.  The  oiigiaai  of 
poetry  is  ascribed  to  that  ^fe  which  suc- 
ceeded the  creation  of  the  world;  aodaa 
the  keeping  of  floeln  seems  to  have  been 
the  first  employment  of  maaiiiod,  the  most 
ancient  sort  oftpoatiy  was  probs^  pasto- 
ral. It  is  natural toianagine, that  theleisuve 
of  thoae  anciont  shepherds  admittiiis  and 
iavitiq;  seme  4ivif9ioi},«one.waa  so  proper 


tS'diat  Mliteiy  iMd  icdeotary  lift  ai  nng* 
ing,  and  that  m  their  songB  they  took  occa- 
fioo  in  celebrate  their  own  felicity.  From 
hence  a  poem  was  invented,  and  afterwards 
improTed  to  a  perfect  iosage  of  that  happy 
time;  which, by  giving  ns  an  esteem  for 
tiie  virtaes  of  a  former  age,  might  recom- 
toend  thetn  to  the  present  And  since  the 
life  of  shepherds  was  attended  with  more 
tranqoillJty  than  any  other  mral  employ- 
ment, the  poets  chose  to  introduce  then- 
persons  ftom  whotn  it  received  iSke  name  of 
IMStoral.  A  pastoral  is  an  imitation  of  the 
action  of  a  shepherd,  or  one  considered  un- 
der that  character.  The  form  of  this  imi- 
tation is  dramatic,  or  narrative,  or  mixed 
with  both;  the  fiible  ample;  the  manners 
not  too  polite  nor  too  midc;  the  thooghts 
are  plain,  yet  admit  a  little  quickness  and 
passion,  but  that  short  aiM  flowing ;  th^  ex- 
pression humble,  yet  as  pore  ai  the  language 
wilt  afford ;  ncity  but  not  florid ;  tesy,  and 
yet  live^.  In  short,  the  fiible,  manners^ 
thoughts,  and  expressions  are  fiilt  'of  the 
greatest  simplicity  m  nature'.  The  com- 
plete character  of  this  poem  consists  id 
iimplidty,  brevity,  and  delicacy ;  the  two 
first  of  which  r^er  an  eclogue  natural^ 
and  the  last  delightiul. 

PASTURE,  is  generally  any  place  where 
cattle  may  feed,  and  in  law  is  mostly  ap- 
plied to  a  common  of  pasture,  or  right  of 
feetfnig  cattle  on  certain  waste  hmds.  Sea 
Common. 

PATE,  m  fortification,  a  kind  of  plat- 
form, resembling  what  is  called  an  horse- 
shoe; not  always  regular,  but  generaDy  oval, 
encompassed  only  with  a  parapet,  and  having 
notlifaig  to  flank  it.  It  b  usually  raised  on 
marshy  grounds,  to  cover  the  gate  of  a  place. 

PATEE,  or  Pattib,  in  henUdry,  a  cross, 
tmall  in  the  centre,  and  widening  to  the 
extremes,  which  are  very  broad. 
.  PATELLA,  in  anatomy,  a  bone  which 
covers  the  fore-partof  the  joint  of  die  knee, 
called  also  rotula,and  popuhuty  the  kneepan. 

Patella,  m  natural  history,  Innpcf,  a 
genus  of  the  Vermes  Teotacea:  animal  a 
Umax:  shell  univalve,  suboonic,  shaped  like 
a  bason;  vrithoat  a  spfaie.  Una  is' a  very 
numerous  genus,  contafaung  between  two 
and  three  hundred  species,  divided  into 
sections.  A.  Furnished  with  an  internal 
lip ;  shell  enture.  B.  With  the  margm  an- 
gular, or  Irreguhvly  toothed.  (XWith  a  point- 
ed, recurved  tip  or  crown.  D.  Very  enture, 
and  not  pointed  at  the  tip  or  crown.  E.With 
the  crown  or  tip  perforated.  The  most 
worthy  of  notice  are  the  following.    P.  vnl- 
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gata,  with  «nui^  praminent  striae,'  aiicf 
Sharply  crenated  edges ;  vertex  pretty  neaf 
(be* centre;  the  edges  often  in  old  subject^ 
are  almost  smooth.  P.  pellucida,  with  a 
transparent  shell,  marked  longitudinally 
with  rows  of  rich  blue  spots;  the  vertex 
placed  near  one  edge;  inhabits  the  sea 
rocks  of  Cof«i»an.  P.  grasca,  with  an  ob- 
long shell,  perforated  vertex,  striated  ron^ 
ly  to  the  edges.  It  hihabits  the  west  of 
England.  This  genus  was  vrdl  known  to 
the  ancient  Greeks,  from  whom  we  leaiv^ 
that  it  was  used  for  the  table,  and  that  it 
was  found  adhering  to  the  rocks. 

PATENT,  something  tl^t  stands  open' 
or  expanded:  thus  a  leaf  is  said  to  be  pa- 
tent when  it  stands  nearly  at  riglit  angles 
with  the  stalk. 

PATBMt,  or  Letters  Pttteni,  are  writing^ 
sealed  wifli  the  great  seal  of  Enghmd,  by 
vrhich  a  man  n  anthorixed  to  do,  or  to  enjoy, 
any  thing  which  of  himself  he  could  not. 
Tliey  are  so  called  on  account  of  tbeii* 
.  foim,  befaig  open,  with  their  seal  affixed, 
ready  to  be  exhibited  for  the  confirmation 
of  the  authority  delegated  by  them.  Letter^ 
patent  for  new.  inventions  are  obtained  by 
petition  to  the  crown:  they  go  through 
many  offices,  and  are  liable  to  opposition, 
on  account  of  the  want  of  novelty,  &c.  and 
if  obtained,  and  It  can  be  proved  that  the 
invention  was  not  new,  or  had  been  made 
public  previously  to  the  granting  the  patent, 
the^  may  be  set  aside.  A  patent  at  the 
lowest  cost,  a^d  when  no  opposition  is  given 
to  it,  vrill,  for  fees  of  Office,  specification, 
&c  cost  for  the  three  branches  of  the 
United  Kingdom  about  tiiree  hundred 
pounds. 

PATRIOT,  **  a  smcere  and  unbtassed 
friend  to  his  country ;  an  advocate  for  gene- 
ral civfliatioui  uniting  in  his  conduct 
through  life  monl  rectitude  withpolitieal 
integrity.  Such  a  character  is  seldom  found 
in  any  country  {  but  tiie  specious  appear- 
ance of  it  is  to  be  seen  every  where,  most 
espedally  hi  Europe.  It  Is  difficult  to  say 
how  fkr  the  term  can  be  used  in  a  mili- 
tary sense,  although  it  is  not  uncommon  to 
read  of  a  <  citiien  soldier,'  and  a  '  patriot 
solditi*.'  Individually  oonsidefed,  the  term 
may  be  just,  but  It  is  hardly  to  be  under- 
stood collectively.  A  celebrated  English 
writer  has  left  a  treatise,  intituled,  «  The 
Patriot  King ;"  by  whidi  he  means  the  first 
magistrate  of  a  country  who  acts  up  to  the 
genuine  principles  of  its  constitution.  It  is 
devoutly  to  be  vrished,  (human  natnre  being 
so  constituted  as  to  reqmre  coercion)  that 


Ihe  ippHcttion  of  nilHanr  Itece  xoM  ti*  cities  of  Holland,  tbey  cafl  their  b>ick  fwitf*' 

itayt  be  in  the  handi  of  ■  patriot  king,  who  ment  the  borgomuter^  paTcment,  to  distiD« 

is  the  fint  soldier  in  the  land,  and  wwoM  of  gnish  it  from  the  stone  or  flint  pavement^ 

course  be  entitled  to  the  appellation  of  a  itiach  is  nsoally  in  tiie  middle  of  the  stree^ 

patriot  soldier.     The  convulsed  state  of  serrin^fbrthepassage  of  their  horses,  carts, 

Eorope  b  tncb,  that  po  conotiy  can  do  coaches,  and  other  cairiages ;  the  hrkk 

without  soldiers.    When  they  are  employed  borders  bemg  designed  for  the  passage  of 

to  defend,  or  protect  their  natiwe  land,  they  people  on  foot.    Pavements  of  free-«tone; 

are  patriot  soldiers."    See  James's  MiBtary  flinty  and  flags,  ni  streets,  &c.  are  hud  diy. 

Dictionary.  thai  is,  are  retdned  in  a  bed  of  sand ;  thoMT 

PATROL^  m  iiar,  a  romd  or  march  of  courts,  stables,  ground-roomsy  ^c.  are 

made  by  the  guards,  or  watch,  in  the  ni^t-  hud  in  mortar  of  Ihne  and  sand,  or  in  Ifano 


time,  to  observe  what  passes  in  the  streets,  and  cement,  espedaOy  if  there  be  vanlts 

and  to  secure  the  peace  and  tranquillity  of  a  or  ceUars  nnderaeath.  Some  masons,  after 

dty  or  camp.    The  patrol  generally  con-  laying  a  floor  dry,   especmlly  of  brick, 

sistB  of  a  body  of  five  dr  six  men,  detsched  spread  a  thin  mortar  over  it,  sweeping  it 

firom  a  body  on  guard,  and  commanded  by  backwards  and  forwards,   to-  flU  up  the 

a  seoeant    I^trols  are  formed  out  of  the  joints.    Thirty-two  statute  bricks  laid  flat, 

wAntryj  as  weU  as  the  cavalry.    When  a  pave  a  yard  square ;  sixty-four  edgewise, 

weak  place  b  besieged,  and  there  is  reason  The  square  tiles  used  in  paving,  called  pav- 

to  apprehend  an  assault,  suong  patrols  are  mg  bricks,  are  of  various  slies,  from  six  to 

ordmd  to  do  dnty  t  those  on  loot  keep  a  twelve    indies    square.      Pavements    of 

good  look  out  from  the  ramparts,  and  thoso  dmrches,  &c.  frequently  consist  of  stoner 

that  are  OMMnted  take  care  of  the  out*  ofdifierent  colours,  chiefly  black  and  white, 

works.  and  of  several  forms,  but  chiefly  square  and 

PATRON,  both  m  the  cannon  and  com-  losenges,  artfully  disposed, 

mon  law,  signifies  him  that  hath  the  gift  of  PATBMBirr  &f  terraee,   b   that  whidi 

a  benefice  or  parsonage.  serves  for  flie  covering  of  a  platform,  whe* 

PATRONYMIC,  among  grsonmarhuis,,  ther  it  be  over  a  vault,  or  on  a  vrooden 

b  applied  to  such  names  of  men  and  wo-  floor.    Those  over  vaults  are  usually  stones 

men  as  are  derived  firom  tfaos^  of  parent  squared,  and  bedded'  hi  lead.    Those  on 

or  ancestors*    Patronymics  are  derived,  1.  wood  are  either  stones  with  beds,  fi>r 

FVom  the  lather,  as  Pelides,  t.  e.  Achilles,  bridges;  tiles,  fiir  ceiUngs  in  rooms ;  or  lays 

flbe  son  of  Pelcos.    f.  FVom  the  mother,  as  of  mortar,  made  of  cement  and  Ihne,  with 


Philyrides»  i  &  CUran,  the  son  of  Philyra.  flints  or  bricks  laid  flat,  as  b  stiD  practbed 

S.  FVom  the  grandflrther  on  the  fiithei's  by  people  in  the  east  and  soofli,  on  the  tope 

side,  as  Aiddes,ie.Achiiles,  the  grandson  of  tbdr  houses. 

of  AacQS.   4.  FVom  the  grandftther  by  the  PAVETTA,  in  botany,  a  genus  of  the 

mother^  side^  as  AthmtlMlesyi.e.Mereniy,  Tetrandria  Monogynia  dass  and  order.  Na- 

thegiandsonof  AthM:  and,  5.  Fkomkingi  turd  order  of  SteDatse.  Rubiaceae,  Jnssleu. 

and  founden  oTnations,  as  RonmlidsB,  i  «.  Bssentbl  character:   cordia  one^petalled, 

the  Romans,  from  thdr  fimnder,  King  Ro-  furnid  form,  superior;  stigma  curved ;beny 

mulw.  two-seeded.    There  are  seven  spedes. 

PAVEBfENT,  a  layer  ofstone,  or  other  PAVILION   b  sometmies  applied  to 

aBatter,serving  to  cover  and  strengthen  the  flagSy  cohHirs,  ensigns^  standards,  banncn, 

gromid  of  divcn  places  for  the  more  com-  &c    See  Flag,  &c. 

nodioos  wafkiag  on.    In  London  the  pave-  Patiuov,  m  heraldry,  denotes  a  cover- 

■wntforcoadi-wsysbdiieflyakhidofpa-  ing  in  form  of  a  tent,  which  mvests  or  wraps 

aite  from  Scotland:  and  on  the  foo^mth  up  the  armories  of  divers  kings  and  sove* 

Yoriuhve  paving  b  used;  ooorts,  stabke,  vdgns,  dcpendhig  only  on  Ood  and  their 

kitchens,  haOs,  churches,  Ac  are  paved  usn*  sword.   The  pavilion  consbts  of  two  parts ; 

aBy  with  tUes,  bricks,  lligs,  or  fire-stones ;  te  top,  which  b  the  chapeau,  or  coronet; 

andsoBsetimeswithakhidoffipeo-stoneand  and  the  cortin,  which  makes  the  manfle* 

lai^tone.    In  Fhmce,  the  public  roads,  None  bnt  sovereign  monarchs,  according  to 

streets,  courts,  die  are  paved  with  gres,  a  the  French  herdds,  n»y  bear  the  pavilion 

kind  of  firee^tone.    In  Venice,  the  streets,  entire,  and  in  dl  its  parts.    Those  who  are 

&c.  are  paved  with  brick;  churches  some-  dective^  or  have  any  dependence,  say  the 

withasaible,  and  sometimes  withMo-  herdds,  must  take  off  the  head,  and  retain 

woifc.    In  Amsterdam,  and  the  dnef  aothmg  bat  the  curtdns. 
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PAUiXINIA,  in  botony, «  semv  oTtlie 
<>ctaubiaTniyiiuickMaiidoi4cr«  N«ttt- 
nl  order  of  Trihikts.  Sf^kidS,  J«atifik 
KMwitial  chmcur ;  otlyx  five^leaved ;  pe» 
tall  four;  necdry  fo«r-te«v«d,  nneqoal; 
capciilet  tliree»  eomprcoBed,  aembnHw- 
ceova,  coBimte.  Tboro  are  soYoateen  ape- 
cias,  all  iMtives  of  wimi  climatea. 

PAVO»  Uie  fiw»ek^ »  aaUmfl  bialorj,  ■ 

feaoa  of  hvda  of  tbe  c«^ler  GattiiNU    €i«oe* 

nc  chamcter :  bill  ooovex  and  atrong ;  lieftd 

covered  with  Ixmed-back  featlien  j  nostrib 

large,  fea'then  of  tbe  tail  long,  bcoad,  dOb- 

pamlei  and  adorned  wilti  nch  eyo-Vke 

•pott,    Tbere  are  /oar  ^edea.    Tlic  P. 

ortAtatna,  or  crested  peacock,  waa  originally 

trooghl  inm  India,  where  it  ia  found  in  ita 

wild  atMe,  awl  exinbtte  all  iU  BBatprily  of 

growth,  and  glow  of  colouring.    It  waa  an 

article  of  importation  Iroai  that  country  to 

PaleiUae,  in  the  re%n  of  Solomon,  in  thoae 

fleet*  wbioh  conveyed  once  in  three  yeaia 

to  the«ourt  of  that  uMgnificent  nonarch, 

invahHihktreaanreaof  aKaadnatme.    In 

thia  oounliy,  peaoocka  do  not  attain  theor 

full  and  brilliant  phMM«e  till  their  third 

year.    The  female  hijnJTeegg%  and  ia  par- 

ticnbu4y  aolicttoas  to  conceal  them  from 

the  male,  which  not  nafre^nen^y  destroya 

them.  Tbase  birda  feed  almoat  aolc^  on  in* 

sects  and  grain.    They  piefer  alevated  si- 

tiiations  for  roostini^^iooaiiig  the  topa  of 

houses  and  the  htghcat  treea  lor  this  pnr- 

peae.    They  were  ooasMeied  as  loxaries 

for  the  table  by  the  Romaaa,  and  the  yonng 

ones  are  now  vegarded  as  a  dehoacy.  Their 

voice  is  harsh  and  dissonant,  and  in  perfect 

conliast  to  that  beanty  exhibited  by  their 

plnmagCv  which,  in  ihe  language  of  BaAon, 

**  seems  to  combma  all  that  duHghts  theeye 

in  the  aolt  and  delicate  4iats  of  the  finest 

floweM,«ll  that  dandea  in  the  spaaUinglna- 

tre  of  the  gem,  aad  all  Ihat  astoaisbea  in 

the  gmnd  display  of  the  naibow."   See 

Aves,  Plate  XI.  6§.t. 

PAUSE,  a  stop  or  cessation  of  speaking, 
singing,  paying*  or  Hie  like.  The  nae  of 
pointing,  in  gMmam,  m  to  make  proper 
pauses  in  certain  plaeaa.  Thaueiaapaaae 
in  the  sniddie  of  eaoh^me;  ia  an  ba«A- 
stich  it  is  called  a  east  or  aqpose. 

Paws,  la  mnsic,  a  eharartar  df  sikmee, 
or  rest,  called  also  by  aome  a^nnle  %ofe» 
becauae  it  shews  that  aome  past  or  pemon 
is  to  be  silent,  while  the  stat  continue  Ahe 
song.  Pauses  are  used  etHier  for  the  aahe 
of  ^uie  fogua»  or  4mitatien,  or  to  give  a 
braathing  time;  or  toghre  roen 
voice,  d(c.  to  answer  what  thb  pait 
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as  in  dialogues,  eehoea,  &C.    Inmilitaryal^ 
iaiM  it  is  cssentiuUy  oeoessary  for  all  offi* 
oers  to  accustom  tiwaaseivea  to  a  mo9t  mi- 
nute observance  of  the  several  pauses  which 
are  prescribed  duiing  the  fixings.    Acoord- 
iog  lo  the  M^gnlations,  the  pause  between 
each  of  the  firing  words,  *<  muke  ready ,  pre* 
aent,  fire,"  ia  the  same  a^  the  ordioary  time, 
ois.  the  seventy-fifth  part  of  a  minute,  and 
no  other  pause  is  to  be  made  between  the 
words.    In  firing  by  companies,  by  wmi^, 
each  wing  carries  on  its  fire  independently, 
without  regard  lo  the  other  wmg,  whether 
it  fires  from  tfie  centre  to  the  fianha,  or 
from  the  fianks  to  the  centre.    If  there  are 
.  five  companim  in  the  wing,  two  pauses  will 
be  made  between  the  fire  of  eadi,  ind  the 
mfke  ready. of  the  succeeding  one.    If 
there  are  four  companies  in  the  wing,  three 
pansea  vrill  be  nuide  betwixt  the  fiie  of 
each,  and  the  make  ready  of  tlie  aocoeed* 
ing  one.    This  will  ullow  sufficient  lime  lor 
the  first  company  t^have  ^gain  h>aded,  and. 
shouldered  at  the  tiaw  the  hsit  company' 
fires,  and  will  establish  proper  intervals  be* 
tweeneach.  -In  finng  by  gmnd  divisions, 
three  paiises  vrill  be  asade  between  the  tin 
of  each  division,  and  the  nuike  ready  of  the 
succeeding  one.    In  firing  by  win^i,  one 
wing  vriU  make  ready  the  instant  the  otimr 
if !ehouldering.    The  coramandusg  ofiker  of 
the,  battalion  firaa  the  wtegs.    In  firii^ 
ceaspanies  by  files,  each  company  fires  in* 
dapendeoUy.  When  the  right  4ile  presents, 
the  next  makm  ready*  und  ao  on.    After 
the  first  fire,  each  nnm  ua  be  loads  oomea 
to  the  recover,  «nd  the  file  again  fires  with- 
out  waiting  fiur  any  otiMr;  the  rear  tank 
man  are  to  hove  their  eyas  an  .their  firout 
rank  men,  and  hegnidedby,  and  prmeot 

PAiUfiUS,  in  amtvul  Matory,  a  genus  of 
insects  of  the  order  Coleoptera.  Antcwnm 
twojomted,  the^ipper  jomt  vmy  laigo,  in- 
fixed, hoeliad,  podicifiato;  headpomthig 
forwarda,  with  a  eewuux,  jagtrtar  triangie; 
thurax  smnrow,  unequal,  eeatnUute;  abulia 
flasUe,  dufiaotod,aranarte;^oortetfdaced 
at  Ihr  lore  (part  of  ahe  braaat,  dhighs  vrith 


TWre  are  diva  jpaoiea;  ^wo  of  vridoh  atw 
folly  daaerihed  in 
4.    P. 

an  •bleng  aphens ;  jAdls  an 
leng  m  tie  >body,4iotponemrod ;  shanks  li- 
It  mhabila  fiie  Bannna  ialaads.    P. 
bead  twsnod ;  dub^obuhif*, 


'Up.    It  bibundat 
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Siein  I^one^  wudcn  about  in  tbe  oigbt-  band  a  wand  or  rod  towardi  flie  earth,  o?er 
time,  dttriog  the  moothi  of  Januaiy  and  Pe-  a  hideous  ierpeoty  and  keeping  her  other 
biuary,  and  becomes  blind  or  benombed  on  hand  orer  her  face,  as  unwilling  to  behold 
the  approach  of  light ;  tbe  globes  of  tbe  an-  strife  or  war.  By  some  painten  she  has 
tenns  give  a  kind  of  phosphoric  light  in  been  represented  holding  in  one  hand  an 
the  dark$  the  body  is  polished,  and  of  ches-  oUve  branch,  and  leading  a  bmb  and  a  wolf 
nnt  colour,  a  little  narrower  than  the  hst ;  yoked  by  thehr  necks  in  the  other  i  otheia 
horn  between  the  eyes  straight,  conic,  tip«  again  have  delineated  her  with  an  olive 
ped  with  a  tufbof  cartilaginous  hain ;  eyes  branch  in  her  right  hand,  and  a  cornucopia, 
laiger;  thorax  the  same  breadth  as  the  or  horn  of  plenty,  in  her  left.  At  Rome  a 
bead;  wings  shining  and  violet.  celebrated  temple  was  erected  for  tbe  god- 

PAW,  paiit,  in  heraldry,  the  fore  foot  of  ^tte  of  peace,  which  was  fiimished  with 
a  beast,  cut  off  short.  If  the  leg  be  cat  off,  ^iMt  of  the  rich  vases  and  curiosities  taken 
it  is  called  gambe.  lions  pawi  are  much  ^"^  of  tbe  Temple  at  Jerusalem.  The  Tern* 
nsed  in  armoiy.  ple  of  Peace,  built  by  Vespasian,  was  three 

PAWLE,  in  a  ship,  a  small  piece  of  iron  luuidred  feet  long,  and  two  hundred  feet 
bolted  to  one  end  of  the  beams  of  the  deck  l>road.  Joaephns  says,  that  all  the  raiitiet 
doae  to  tlie  capstan ;  but  yet  so  easily,  as  ^"^ch  men  are  accustomed  to  travel  to  aee^ 
that  It  can  tarn  about  Its  use  is  to  stop  ^^^  deposited  in  this  temple, 
the  capstan  horn  turning  back,  by  behig  P£Aca,  in  law,  signifies  a  quiet  and  harm- 
made  to  catch  hold  of  the  whelps;  they  '<»  behaviour  towards  the  Ring  and  his 
therefore  ^y,  heave  a  pawle ;  that  is,  heave  people.  The  King,  by  his  office  and  dig* 
a  Mttle  more,  for  the  pawle  to  get  hold  of  ^^  royal,  is  the  principal  conservator  of 
the  whelps:  and  this  they  call  pawling  the  ^^  P^^ce  within  all  his  dominions;  and 
capstan.  mey  give  authority  to  any  other  to  see  tbe 

PAWN,  among  miners,  a  pledge  put  peace  kept,  and  to  punish  such  as  break  it; 
into  the  barnnaster^  hand,  at  the  time  when  hence  it  is  usually  called  the  King^  peace, 
the  plaintiff  causes  the  bar  master  to  arrest  All  tbe  great  officeia  of  state  are  generally 
tbe  mine.  copservators  of  the  peace,  throughout  the 

PAWNBROKER.    See  Brokbr.  kingdom,  and  may  commit  all  breakeia  of 

PAYy  in  tlie  s^-laagnage.  Tbe  seamen  >t>  or  bind  them  in  recognicance  to  keep 
•ay,  pay  ssora  cable,  wfaen.tfaey  mean  to  let  >^  Also  the  sheriff,  coroner,  consublesy 
out  more  cable.  *nd  tithingmen,  are  conservaton  of  the 

PAYING,  among  seamen.  When  the  P^*^  withui  their  own  jurisdiction,  and 
seams  of  a  ship  are  hud  over  with  a  coat  of  ">*y  apprehend  all  breakers  of  the  peacc^ 
hot  pitch,  it  is  called  paying  her ;  and  when  ^"^  commit  them  till  they  find  sureties  te 
this  is  done  with  canvass,  parcelling ;  also    ^^^  ^  peace, 

when,  after  she  is  graved,  and  the  soil  bum-        PEACH,  in  botany.    Sea  Amtgdalvi. 
ed  off;  a  new  coat  of  tallow  and  soap,  or        PEACOCK.    See  Pato 
one  of  trainoil,  rosin,  and  brimstone  boiled        PEARL,  a  concretion  formed  in  several 
together  is  pot  on  her,  that  is  ahp  called     sped«2^  asinsll«^^ 
paying  bf  a  ship.  oyster  and  theUnude.    It  has  been  n. 

PAYMENT,inlaw,istbeconsideration    ^  hy  ^n.r^  u ^J^J!;^ 

**'r'?^T"*^  "i'.*^,^™^^  oration,  owing  t»  an  e»cem  of  shelly  mat. 

made  bythe  buyer  giymg  to  the  seUer  the  ter,  and  by  others  it  is  supposed  to  hav» 

pnoe  agreed  upon,  either  by  bill  or  note,  originated  in  a  wound  of  titosheU  contain, 

or  by  money.    Where  a  day  certain  is  ap.  Uig  the  animal.    Pearls  are  of  a  sUveiy  or 

pomted  for  payment,  the  party  bonnd  shall  blueisb-wbite  colour,  and  very  brtlUant.  Aa 

be  allowed  UU  the  last  moment  of  the  day  they  consist  of  concentric  byeis  of  carbo- 

topayitin,ifitbea|iinlandbill.    Pay-  nate of Kme mid membiine, altwnatdy aiw 

ment  of  money  Mon  the  day,  is,  in  bw,  ranged,  the  refraction  of  light  is  ascribed  to 

payment  at  the  day ;  for  it  caunot,  in  pre-  the  lamelfaUed  strnctnre.    See  Shbll. 
sumption  of  law,  be  any  prejudice  to  him        P■AB^  mof  A«r  tf,  is  the  sheU  not  of 

to  whom  the  payment  is  made,  to  have  hia  the  peari  oyster,  but  of  another  sea4ish  of 

money  bi^fore  tlie  time;  and  it  appean  by  the  oyster  kind.    This  sheU  on  tiie  iniidn 

the  party's  receipt  of  it,  that  it  is  for  his  is  extremely  smootii,  and  of  the  whiteness 

"^vl^^^^tH^^^^^    u^     ■««  water  of  pearl  itself ;  m,d  it  has  tlie 
PEACE  has  been  represented  altegori-    same  lustre  on  the  outside,  after  the  first 

cnUy  as  a  beantdbl  teale»  hoklinf  in  her    huosins  or  icalea  have  been  dearad 
VOL,  V.  I,  vi««w 
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«qnftibrtb  and  the  lipidtriw  milL    Mothtr  TW  oyiter  k  ftitened  to  the  rocks  at  tiie 

of' pearl  is  Hied  in  iolatd  works,  and  in  aete-  bottom  of  the  tea  by  quantities  of  haiiy 

tal  toys,  as  snuffboxes,  kr.  fibres.    By  this  means  they  are  not  readily 

Pearl   in  heraldry,  in  btozoning  with  swept  from  their  original  station,  and  yet 

precious  stones,  Ib  the  same  with  argent,  or  possess  the  advantage  of  being  con?eyed  to 

^lift^.  some  distance  from  it  by  the  motion  of  tlie 

PcARt  ashy  an  alkali  nsed  in  variow  ma-  watei';  besides  they  are  connected  to  eadi 

nuiaetorinfT  processes:  it  is  potash  mixed  other  in  the  same  manner.    It  frequently 

with  different   heterogeneous   substances,  happens  that  an  old  oy9ter,SnrrouBded  fay 

See  Potash.  young  ones,  is  brooght  np  by  the  divert. 

Pearl  fishery .     The  most   important  and  the  hitter  have  been  ascertained  to  poa- 
fishery  to  England  at  pres<>nt  is  that  at  seas,  even  when  little  larger  than  a  gnin  of 
Ceylon.    The  origin  of  this  method  of  pro-  ^  sand,  the  power  of  moving  themselves  by 
toring  a  vahiable  ornament  for  the  person  tlm  extension  and  contraction  of  what  b 
imisthave  arisen  from  accidentally  discover-  termed  the  beard.    The  violence  of  the 
ing  the  pearl  within  oysters  taken  for  food  waves  at  the  time  of  themonaoons  occasions 
Is  evident ;  but  it  is  impossible  to  ascertain  great  changes  in  the  state  of  the  banks, 
^vhen  the  search  became  s,vstematical,though  when  incredible  numliers  of  them  are  buried 
it  ii  extremely  probable  it  has  been  so  for  by  the  shifting  of  sand,  and  that  h  some- 
very  many  ages.  times  removed  by  the  same  power  acting 
'   The  pearl  oysters  of  the  coast  of  Ceylon  in  a  contrary  direction, 
are  all  of  one  species,  and  possess  the  same  It  is  supposed,  from  many  concnrriog 
regularity  of  form;  but  they  assume  dif-  circumstances,  that  the  pearl-oyster  arrivet 
ftrent  qualities,  and  have  different  denorai-  at  maiority  at  the  close  of  seven  yean: 
nations,  suited  4o  the  nature  of  the  ground  after  this  perio«l  it  is  imagined  that  it  diesi 
>i^ere  they  are  situated,  and  from  the  ap-  when  the  body  decaying  is  waahed  away  by 
pearance  of  zoophytes  adhering  to  the  ex-  the  sea :  a  l>ed  was  discovered  a  few  years 
temal  surface  of  their  shells.  They  resemble  since  composed  almost  wholly  of  empty 
a  cockle  in  shape,  Which  is  an  imperfect  shells.    The  predons  suUtance,  whidi  In- 
bvaS,  and  their  drcomference  is  generally  vites  the  exertions  of  man  to  obtain  it,  has 
about  nine  inches  and  a  half,  having  a  s«g-  been  generally  supposed  to  be  a  disease 
ment  as  it  were  cut  off  where  the  joint  qf   peculiar  to  the  animal ;  but  were  this  the 
the  two  shells  occurs.  The  interior  of  those  f«ct,  it  is  extremely  prevalent  amongst  this 
b  ikr  more  brilliant  and  beauttftil  than  the  description  of  oysters,  as  every  individual 
peari  they    enclose,    and   the    outside  is  of  the  species  is  found  to  be  accompanied 
faiooth,  except  when  injured  by  the  nsur-  by  a  certain  proportion  of  minute  particles, 
pations  of  sponges,  corals,  and  other  marine  which  are  evidently  the  pearl  in  the  first 
piodtoctiORs.     The  fiesh  of  the  animal  is  stages  of  formation ;  hence  it  may  be  fairly 
white,  and  of  a  glotinoos  consistency.  supposed,  that  they  are  in  some  essential  de> 
Perhaps  no  class  of  animated  nature  nn-  gree  useiiil,  rather  than  prejudicial  to  the  in- 
4ergoes  more  nnmerited  persecution  and  habitantof  the  shells,  of  the  nature  of  which 
destfvetioD  than  the   pearl-oyster;   when  it  decidedly  partakes,  and  is  composed  of  a 
aitiwted  hs  their  native  reigions,  they  aflbrd  number  of  layerr,  moveable  by  a  skilful 
a  fonndatioD  for  the  habitations  of  otiier  person  to  the  improvement  of  the  peari,  u 
ttuasats,  and  agillions  of  them  are  dragged  it  sometimes  happens  the  exterior  co^tonly 
from  their  l»anks,  and  thrown  away,  for  may  be  discoloured  or  injured.    When  the 
what  they  are  vainly  supposed  to  contain,  pearl  is  in  a  state  of  perfection  they  are  of 
and  that  an  intmder  or  a  disease.    One  of    a  brilliant  white,  some  have  been  found  of  a 
tiM  banks  at  Oylon  furnishes  oysters  to  beaaHfnl  tint  of  pink,  of  the  colour  of  gold, 
wlitch  noophytes  are  attached,  apparently  and  a  few  entirt*ly  black.    These  variatioos 
belonging  to  the  class  of  sponges,  and  those  are,  however,  very  uncommon. 
geneiaUy  resemble  a  fmnel  or  cnp,  and  The  pearls  are  discovered  near  the  angles 
grows  to  a  site  that  completely  overshadows  of  the  shell,  and  close  to  the  hinge,  where 
tlie  oyster;  others  of  different  banks  Imve  a  the  animal  is  most  thick  and  fl^iy ;  they 
sirtiatanee  adhering  to  them  tinged  with  red.  are  generally  numerous,  and  in  some  in- 
The  above  are  found  to  contain  the  finest  stances  150  have  been  taken  firom  one  oys^ 
pearls:  some  escape  free  from  incumbrance,  ter;  on  the  other  hand,  an  hundred  oysters 
tod  thoianda  are  compelled  to  bear  trees  of    Imve  been  opened  whence  a  peari  coold  not 
•oral  ott  tbtm  of  five  timealhetr  own  weigfat.  be  extraated  fit  fin*  aqy  pnipoM  whatever. 
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Attempta  were  mtde  lome  yean  past  to 
tmwplaiit  tbis  species  of  oysten,  bat  wiUh 
oat  socccssy  as  they  iovariably  died  during 
tbeir  tnosportatioiu 

Tlw  first  step  previonsly  to  a  fishery  is  the 
examioatioa  of  ttie  banks,  which  takes  place 
at  the  end  of  October,  during  the  short  in- 
terfol  of  fine  weather  usoal  between  the 
dose  of  the  sonth-west  monsoon  and  the 
commeocement  of  the  north-east.  One 
pilot,  two  diveia,  and  eight  or  more  sailors, 
to  etch  bont,  are  employed  upon  this  ser- 
vice, and  there  are  generally  nine  boats. 
The  snpcrintendant  on  the  part  of  govem- 
ment  acoonqianics  the  principal  arripanaar, 
or  pilot,  who  is  taoght  bis  proftession  from 
Us  inftncy,  inheriting  it  from  bis  father,  in 
the  manner  of  most  occupations  in  the  East. 
The  boats  visit  the  banks  in  a  body,  and  the 
divers  fireqoently  descending,  ascertain  its 
ciact  position,  and  at  the  same  time  bring 
ttp  a  thousand  or  more  oysters  as  spechnens, 
iMdk  are  examined  by  persons  who,  from 
experience,  are  eu^led  to  judge  whether 
it  is  probable  they  are  of  an  age  calculated 
to  answer  tiie  purposes  of  the  mteoded 
fishing :  this  examination  is  not,  however, 
deemed  safllcient,fand  the  oysters  are 
opened,  when  the  pearls  are  extracted,  and 
afler  sorting  them  they  are  valued.  It  is 
really  shocking  to  humanity  to  reflect,  that 
if  one  thoasand  oyisters  prodace  as  many 
pearls  aa  are  worth  three  pounds  stieriing, 
the  Biterf  is  undertaken,  as  it  has  been 
fiMOMl  that  the  examination  of  that  number 
is  a  sufficient  designation  of  success,  or  the 


In  the  progrem  of  this  preluninaiy  part  of 
the  undertaking,  the  oysters  are  found  at 
various  periods  ef  their  growth :  thoae  not 
more  than  one  year  old  are  very  small,  being 
less  than  an  inch  m  drcumference,  and  the 
fnO  grown  oysters  are  as  birge  as  the  palnr 
of  the  hand  of  a  ummi  between  file  ages  of 
firar  and  five  yean  the  seed  peari  only  is 
discovered^  but  atfler  this  period  they  in- 
crease in  siae  very  rapidly;  and,  aa  has 
been  before  obserred,  they  die  after  the 
eighth  year.  After  completely  saftislyhig 
themselves  as  to  the  probability  of  fiiture 
snoeess,  the  result  is  published,  for  the  in- 
formation of  those  who  may  be  incUned  to 
partake  of  the  probable  ad?antages.  Since 
the  islawl  of  Ceykm  has  been  a  part  of  the 
British  empire,  each  firiung  season  has 
either  bean  reacrved  for  the  exehisive  nse 
ef  govemasent,  or  rented  to  ^lecnlative  per- 
aoasi  but  the  produoe  has  never  amounted 
to  fOtMKOi.  OB  ny  OM  occaabB.   The 


most  common  practice  is  to  fiumtbesea> 
son  to  an  indiridaal,  who  lets  the  right  of 
partaking  to  others. 

The  fourteen  banks,  or  beds,  on  which 
theoysten  are  found,  are  situated  in  the 
bottom  of  the  gulph  of  Manaar,  and  are  in« 
eluded  in  a  space  about  thirty  miles  in 
length,  ^rom  north  to  south,  and  twenty-four 
in  breadth.  It  has  been  aKortained,  tint 
the  largest  of  those  beds  is  ten  miles  long, 
and  two  broad ;  the  reminder  are  ranch 
smaller;  nor  are  they  all  equally  produc- 
tive, as  it  seldom  happens  that  more  than 
three  beds  can  be  marked  for  use  in  any 
giv^n  season.  The  f  pots  where  the  oystera 
lay  are  not  ijised  higher  than  the  surround- 
ing parts,  Atcept  by  their  accumufaitioa, 
and  the  coral  rocks,  on  which  tlie  most 
valuable  are  pbused,  are  on  a  level  with  the 
sand :  the  depth  of  water  over  them  varies 
from  eighteen  to  ninety  feet,  and  the  moat 
convenient  and  best  fishing  is  at  the  depth 
of  between  six  and  eight  fiithoms.  When 
it  is  thought  proper  to  undertake  a  fislieiy, 
advertisements  are  issued  in  the  English 
and  Malabar  languai^es,  inviting  the  posaes- 
son  of  boau  suited  tor  the  purpose,  and  all 
divers,  to  meet  on  the  tOth  of  February  in 
the  bay  of  Condaatchy :  vessels  of  this  dea- 
cription  assemble  from  various  phices  on 
the  coast  of  Coromandel,  completely  equip* 
ped,  and*fiimished  with  every  necessary  for 
the  accomplishment  of  their  mtentions: 
those  are  open,  of  about  one  ton  burthen, 
fixrty-five  feet  in  length,  seven  or  eight 
wide,  and  three  deep  in  the  hold ;  and  are 
so  constructed  as  to  draw  not  more  than 
eight  or  ten  inches  water,  unless  they  are 
heavily  Men,  and  are  navigated  with  one 
sail  only.  They  have  a  complement  of 
twenty-three  men,  whose  emph^ments  are 
thus  appropriated:  one  pilot,  one  man  for 
the  helm;  another  to  takie  care  of  the  boat; 
one  to  lade  out  water;  ten  diven;  ten 
mnndrees,  who  haul  up  the  divert  the 
stones,  and  the  baskets ;  and  a  peon  attend* 
on  the  p^  of  the  renter,  to  take  care  that 
his  intemts  do  not  suffer  fi-pm  fraud. 

A  second  examination  of  the  banks  takes 
place  a  few  days  before  the  operations  be> 
gin,  which  is  merely  for  the  purpose  of 
andboring  buoys  to  point  out  the  situation 
of  the  bulks,  and  thoae  parts  of  them  most 
abounding  with  the  object  of  seareh.  A 
soull  sloop  is  from  the  fint  atationed  in  the 
centre  of  the  banks,  where  she  aemams  for 
the  doable  purpose  of  goardmg  the  buoys, 
and  as  a  guide  to  the  boats.  Thepitotboats 
maken  drcoit  of  twelve  or  fifteen  miles 
L  f 
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ramd  the  iloop»  soimdiiifrttidseBdiiiK  down  htw  reached  (be  huAtM  tliey  cast  anchor, 

the  diveiiy  and  tipon  dtscoTerhif  a  place  and  wait  the  approadi  of  day  i  whicft  no 

remarkable  for  the  namber  of  oysters,  a  sooner  arrhres  than  each  boat  takes  its  sta^ 

buoy  is  inmediafely  placed  over  it,  which  tion:  at  six  or  seren  o'clock  the  diving 

consists  of  trianinilar  talks  of  wood,  fiistened  conunenoes.    To  ladlitate  this  operation, 

by  a  cable  attached  to  a  wooden  anchor,  a  species  of  open  scafiblding  is  projected 

ionk  by  two  stones.     The  rafts  support  from  each  side  of  the  vesse],  and  it  is  from 

flaas  of  fatioos  colours ;  and  drawings  of  the  scafiold  the  tackle  is  suspended,  three 

tliose  are  inserted  in  a  book,  where  a  mi*  stones  on  one  side  and  two  on  ttie  other, 

nute  description  is  given  of  the  name,  qua-  The  author  we  haTc  just  mentioned  gives  so 

lity,  and  age  of  Ike  oysters  on  the  buik  un-  dear  and  comprehensive  an  account  of  thb 

der  each  flag.    Three  hours  sailing  of  the  dangerous  business,  which  he  saw  peHbrm* 

boats  employed  in  the  pearl  fishery  from  ed,  that  we  shall  give  part  of  it  in  his  own 

the  shore  of  Condaatchy,  or  a  distance  of  words.    **  The  diving  stone  hani^  from  an 

abont  fifteen  miles,    occurs  between  the  oar  by  a  light  country  rope,  and  slip  knof| 

banks  and  that  place:  lufiftumitely  the  anddescendiabontfivefeet  into  the  water, 

land  near  tliem  is  so  low,  tlial  it  is  impos-  It  b  a  stone  of  5616,  weight,  of  the  shape 

aible  to  make  me  of  it  in  aseertainmg  dieir  of  a  sugar  loaf.    The  >ope  passes  through  a 

position ;  it  becomes,  therefore,  absolutely  bole  in  the  top  of  a  stone,  above  which  a 

necpsmry  to  renew  at  each  fishery  the  strong  loop  is  formed,  resembling  a  stirrap* 

fiittgnim;  operation  of  sounding  and  diving,  iron,  to  reoeiTC  the  Ibot  of  the  diver,"  who 

the  buoys  behig  all  removed  at  the  dosa  of  is  entirely  naked,  eacept  a  piece  of  enhio 

thdr  labours,  as  they  would  serve  to  point  wrapped  round  his  waist ;  swimming  near 

out  the  places  for  depredators  to  dive  with  the  side  of  the  Tcssel,  he  takes  the  rope  in 

•occess.  one  hand,  and  places  his  foot  hi  the  stump 

Mr.  Cordiner,  from  whose  late  excdlent  on  the  stone ;  a  basket  is  then  thrown  into 

account  of  Ceylon  we  have  extracted  most  the  water  to  him,  asade  of  a  hoop  and  net- 

of  the  precedmg  particdars,  says,  <'  As  the  work  bdow  it,  hi  which  he  places  the  other 

boats  arrive  at  Condaatchy  to  be  employed  foot :  after  preparing  his  hutgi  for  ceasing  to 

in  the  fishery,  they  aro  regnlariy  numbered,  breathe,  he  presses  his  nostrils  firmly  with 

and  their  description  and  the  names  of  their  one  hand,  and  with  the  other  poHs  the  rope 

crew  aro  registered  in  a  book.   The  fishery  fbrmmg  the  slip-knot;  the  stone  carries  bun 

for  the  season  of  1804  was  let  by  govern-  instantly  to  the  bottom,  where  he  no  sooner 

ment  to  a  native  of  Jafinapatam,  who  had  re-  arrives,  than  he  disengages  himself  ftom  the 

tided  for  some  yean  previously  to  it  on  the  stirrap,  which,  with  the  atone,  is  immedi- 

coast  of  Coromandel.    For  thirty  days  fish-  ately  drawn  up  by  the  people  in  tlie  boar, 

ing,  with  150  boats,  he  came  under  an  obli-  The  diver  throws  himself  forward  upon  his 

gation  to  pay  900,000  Porto  Novo  pagodas,  face,  and  grasps  every  thbg  in  Us  way  as 

or  1C0,000I.  sterimg.    He  sold  the  right  of  rapidly  as  possible,  and  potting  it  into  the 

fishing  to  some  of  the  best  equipped  boats  basket,  gives  a  signal  when  it  is  full  by 

fbr  3000  pagodas  each,  and  that  of  others  pulluig  the  rope,  when  that  also  is  haded 

for  f500;  but  kept  by  fiir  the  greater  part  up;  he  then  ascends  by  the  rope,  and  fre- 

of  them  to  fish  on  his  own  account**  qnently  arrives  at  the  surface  before  the 

Afte^  every  arrangement  is  completed,  basket:  such  is  the  consequence  of  custom, 

and  tlie  boats  are  ready  to  put  to  sea»  their  that  though  the  diver  cannot  descend  again 

narintort  and  the  dlTeia  are  roused  from  without  an  intervd  of  rest,  he  seldom  en- 

tfaeirshimbersby  the  discharge  of  a  cannon,  ten  the  boat,  remaimng  swunming  and 

the  sounding  of  horns,  and  the  beating  of  a  flooting  about  during  the  whole  day. 
kind>of  draih,  called  by  the  natives  imn  toma :        Besides  the  other  dangers  itecuUar  to  this 

this  signd  is  generally  made  rather  before  pursdt,  the  diven  are  liable  to  be  devoured 

Biidniaht,  when  a  breeae  from  the  land  pre-  by  sharks ;  but  whatever  may  be  the  cause, 

vdls;  the  confusion  that  immedhitely  follows  an  aoddent  seldom   occurs,  which  these 

tlie  movements  of  npvrards  of  six  thousand  superstitious  people  attribute  to  the  power* 

persom  in  the  dark  may  be  better  conceived  fill  aid  of  shark  charmers,  without  whom, 

than  described;  but  in  defiance  of  evely  and  the  exercise  of  their  diabolical  incan- 

obstade,  these  silly  people  will  not  depart  tations,  they  will  on  no  account  nndmiake 

till  they  liave  peifonned  certain  abkitions  thdr  labours.    The  most  experienced  diver 

and  inrant^tions,  cdralated,  1m  they  sup-  has  never  been  known  to  remain  lunger 

pose,  to  forward  their  viows.    Vnnta  they  than  one  ninnte  and  a  half  oadtr  water,  in 
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wliidi  tine  te  my  gather  150  oytten,  if    •fa  day  peiforatet  300  mail,  or  600  large 
tbcy  are  nnmeroiisi  bat  lie  sometimes  gains    pearis." 

not  mon  than  from  five  to  a  doaen^  accom*       Then  are  difeeiit  methods  of  fishing  for 
paniadby  coral  piecca  of  rock  and  other    pearis  practaed  in  other  parts  of  the  world} 

labslances,  li»r  he  has  no  time  to  separate  bat  u  the  Ceylon  fishery  ecUpses  them  aU, 

and  eaamine  what  he  seiaes.     When  300  and  the  simplicity  of  the  invention  is  so  ob- 

boats  are  employed  in  the  fishery,  itissap-  vions,  it  woald  be  weU  if  it  were  oniversally 

posed  that  at  least  1500  divers  are  constan^  adopted, 

ly  dttcendittg,  the  noise  of  which  resembles  pBABMpar,  is  a  fiMsil  of  the  calcareoos 

the  meemanlnMrmg  of  a  cataract    The  kmd,  being  composed  of  carbonate  oflime, 

retora  of  the  fieet  m  regnlar  order,  at  one  with  the  oxides  of  iron  and  manganese :  it 

or  two  P.  M.  and  their  arrival,  with  the  |iat  received  diifereat  names,  and  ocean 

crowds  waiting  to  welcome  their  retam,  massive,  disseminated,  and  crystahsed :  its 

presents  a  very  animating  and  grati^ing  coloon  are  white,  often  with  shades  of  grey, 

V|jjj>«»»  yellow,  or  red;  bat  by  mere  exposare  to 

The  m^  adopted  to  extract  the  pearls  the  air  its  colour  daritens,  it  becomes  brown, 

IS  dfead^Uy  disgasting  and  unwholesome,  ^^  .t  length  neariy  bbek.    8pecifie  gra- 

an  they  do  not  andertake  this  operation  till  idty  abont  «.8.    It  does  not  melt  before  the 

tte  ^tets  have  been  deposited  in  heaps  for  blowpipe,  bat  blackens :  it  effervesces  with 

ten  ^ys,  or  till  the  flesh  has  become  de.  adds:  it  is  said  by  Bergman  to  consist  of 
cKledly  patrid :  the  reason  for  so  domg  is 

obvioos,  as  the  particles  of  decayed  matter  Carbonate  oflime 50 

and  maggou  are  readily  floated  off  by  re-  Oxide  of  iron « ,...  i$ 

peated  washings  in  inclined  receptacles,  so  Oxide  of  maoganese ..^S§^ 

contrived  as  to  arrest  the  progress  of  even  100 

the  smallest  pearis,  as  they  deacend  by  their  'SS 

weight.  Every  possible  precaution  is  taken,  pEARLSTEIN,  or  Pbablstoxe,  in  mir 

by  pickuig  and  sifdug,  to  secore  the  whole  Qcratogy,  occurs  in  round  and  kmgish  ve- 

of  the  prodoee,  and  yet  It  is  said  that  vast  sides.    Itf  lustre  is  shining  and  peariy,  and 

anmbm  are  lest  its  colour  varies  from  the  peari  to  the  fleshy 

AAer  the  asost vahmble  aresdeeted,  they  red  and  greyish  bb^k,  It  is  composed  of 
are  sent  to  be  drilled;  a  mostingcaioos  and  thin,  concentric,  lamellar  concretions.  It 
delicate  opentioo,  wUeb  Is  thus  performed :  is  tnnsluoent  on  |he  edges,  easily  frangible, 
a  piece  of  wood  in  the  shape  of  an  inverted  e»l  toft.  It  ocean  in  porphyry,  and  con- 
cone  is  plaeed  upon  three  legs,  raising  it  fains  bdls  of  obsidian,  and  is  toundia  Hun* 
about  one  foot  from  the  gromid :  holes  of  gary.  It  is  composed  of 
various  dimenieus  are  made  in  the  snrAce  ^., 

to  receive  the  peaA:  the  person  who  drills  "i    V " If 

sits  dose  to  the  machine ;  he  then  drivca  rTT^" fi: 

the  pearis  steady  mto  tbdrsodrnts.    -A  SZl     '™'"'' it 

wdl-tcmpeied  needle  is  fixed  hi  a  reed  f?'^'^ ~ 

five  hiehes  long,  with  an  iron  point  at  the  t^ f'f 

other  end,  formed  to  ph^  hi  the  focket  of  •  •^ - -2^^ 

a  cocoa  nut  shell,  which  presses  on  the  fore-  ^^*^ 

head  of  the  driller.    A  bow  is  formed  of  a  *-**■ ^^ 

piece  of  bamboo  and  a  string.    The  work-  io<> 

man  brings  his  right  knee  in  a  Ime  with  the  o&a 

machue,  and  places  on  it  a  small  cap,  fiMm-  PEAT,  or,  as  it  is  sometimes  called, 

ed  of  part  of  a  cocoa  nut  shdl,  which  is  T^rar,  is  a  congf*ries  of  vegetable  matter,  in 

filled  with  water  to  moderate  the  heat  of  vrhich  the  remains  of  organisation  are  more 

friction.    He  bends  his  head  over  the  ma<  or  less  visible ;  consisting  of  the  trunks  of 

efaine,  and  applying  the  point  of  the  needle  trees;  of  leaves,  fruits,  and  stringy  fibres, 

to  a  peart  sunk  in  one  of  the  pits,  driUs  with  the  remains  of  aquatic  mosses.    It  ocean 

great  fodlity,  every  now  and  then  dexter*  in  extensive  beds  cdled  peat  mosses,  occn- 

eudy  dipping  the  little  finger  of  his  right  pyh«  the  surfoce  of  the  »oil,  or  covered  to 

hand  us  the  water,  and  applying  it  to  the  the  depth  of  a  few  (^et  witli  sand,  gravel, 

middle,  urithout  impedmg  the  operation,  and  other  matten.    It  is  met  with  in  great 

^Ihis manner  he  boresa  peari  in  the  space  abundance  in  the  northern,  and  m  some  of 

qf  two  V  thne  aiaatcs,  and  ia  the  cqurajs  the  ceatrd  dbtricts  of  Europe:  in  aioist. 
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•ocultiftted,  moonuiDoai  trecti ,  and  like- 
wise in  low  vallies  anrl  fenny  plains ;  and  ia 
•crenil  parte  of  the  wcatern  diorc  of  Oi«at 
Britain.  Ttie  deptli  fi^  peat  moMes  if  very 
variotti^  from  a  f«w  ieet  to  twelve  or  fifteeo 
yards:  its  consistence  is  very  ▼anons ;  sotne- 
times  in  a  semi  fluid  state,  forming  a  bkiek, 
impas<«ible  wilderness,  studded  here  and 
there  by  tufts  of  rushes;  when  more  solid, 
it  is  scantily  covered  over  with  heath  and 
coarse  grasses :  in  this  state  it  is  passable 
by  sheep  and  other  animals,  especially  dur- 
ing the  dry  season  of  tlte  year.  In  deep 
{»cat  mosses  die  upper  part  ik  loose,  and 
less  inAammable  tlian  the  lower  part  of  the 
bed.  When  of  a  good  quality  it  is  mode* 
rateiy  compact,  and  may  be  teadily  rut  in 
small  masses  of  the  siie  of  bricks.  By  ex- 
posure to  tlie  air  it  dries,  and  becomes  very 
inflaraniable.  In  tliis  country  it  is  the  com- 
mon fuel  of  large  districts  of  Wales  and 
Scotland,  and  of  some  parts  of  England, 
where  coal  is  scarce  and  dear.  Its  ashes 
are  in  high  estimation  as  a  manure,  bemg 
applied  in  the  form  of  a  top-dressing. 

PECK,  a  measure  of  capacity,  four  of 
which  make  a  bushel.    • 

PECORA,  in  natnral  history,  the  fifth 
order  of  the  class  Mammalia.  They  have 
no  fore*teeth  in  the  upper  jaw,  but  several 
in  tlie  lower;  feet  hoofed,  cloven:  tiieyKve 
on  herbs,  chew  the  cud,  and  have  Ibvr 
stomachs ;  ris.  the  paunch,  to  macerate  and 
mmiiiate  the  food;  tlie  bonnet,  reticulate, 
to  receive  It;  the  omasns,  of  numerous  folds, 
to  digest  it ;  and  the  abonrasus,  to  give  it 
acescency,  and  prevent  putrefaction.  There 
are  eight  genera,  rtz. 

Antelope  Capra 

Bos  Cerviis 

Camelus  Mosclius 

Camelopardalis  Ovis. 
PECTIS,  in  botany,  a  genus  of  tlie  Syn- 
genesia  Polyi^amia  Superflna  claM  and  or- 
der. Natnral  order  of  Compositse  Oppo- 
sitifolis!/  Corymbifene,  Jussieu.  Essen- 
tial character:  calyx  five-leaved,  cylindric ; 
florets  in  the  ray  five ;  down  awned ;  re- 
ceptacle naked.  Tliere  are  four  species. 
These'are  annual  plants,  and  natives  of  the 
Wcit  Indies. 

PECULIAR,  signifies  a  particular  paridi 
or  church  that  hath  jurisdiction  Within  it- 
self, for  probate  of  wills,  Ace.  exempt  from 
the  ordinary,  and  tlie  bishop*s  court.  Hie 
Court  of  Peculiars  is  that  which  deals  in 
certain  parishes,  King  In  several  dioceses  ; 
which  parishes  are  exempt  from  tiie  jnris- 
diction  of  the  bishops  of  tliose  dioceses,  and 
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are  pecnliarly  bdongmg  to  the  ArdibSshop 
of  Canterbury,  witfasn  wliose  province  there 
are  fifly- seven  such  peculiars, 

PEDALIUM,  in  botany,  a  geinis  of  the 
Didynamia  Aagiotpermia  class  and  order. 
Natural  order  of  Loridai.  Bifffkmi«,  Jns- 
sieo.  Essential  character :  calyx  firepwt- 
ed;  coroHa  subringent,  with  a  five-cleft 
border ;  mit  suberoiia,  four-cornered,  tbimiy 
at  the  comers,  two  celled;  seeds  two. 
There  is  bat  one  species,  vis.  P.  mvez, 
prickly- fitiited  pedaUam  :  it  is  a  nattre  of 
the  E^st  Indies. 

PEDALS,  the  largest  pipes  of  an  ofgan, 
so  called  because  played  and  stopped  with 
the  foot.  The  pedals  are  nsade  square,  and 
of  wood ;  they  are  osuiilly  thirteen  in  wmi- 
ber.  They  are  of  modem  invention,  and 
serve  to  carry  the  soonds  an  octave  deeper 
ttian  the  rest.    See  Organ. 

PEDESTAL,  inarchitectare,  the  lowest 
part  of  an  order  of  columns,  being  fiiat 
which  sustains  the  column,  and  serves  it  as 
a  foot  or  stand.  The  pedestal  consists  of 
three  principal  parts,  tiz.  a  S(]uare  tronk, 
or  dye,  which  makes  tlie  body ;  a  coraiche, 
the  head ;  and  a  base,  the  foot  of  the  pe- 
di'stal.  There  are  as  many  kinds  of  pedes- 
tals as  there  are  of  orders  of  columns,  vis. 
the  Tuscan,  Doric,  Ionic,  Corinthian,  and 
Composite.    8ee  Ascritbcturs. 

PBDBStALs  •/  slaliMt,  are  snch  as  serve 
to  support  statues  or  figures.  Vignofai  ob- 
serves, that  there  is  no  part  of  ardntectaro 
more  artiitrary,  and  in  which  more  libeity 
may  be  takes,  than  in  the  pedestals  of  sta- 
tues; there  being  no  roles  or  laws  pre- 
scribed by  antiqttfty,  nor  any  settled  even 
by  the  modems.  Hiere  being  then  no 
fixed  pro|>ortion  for  tliese  pedestala,  tlie 
height  depends  on  the  titaation,  and  the 
figure  that  they  snstain:  vrliea  on  the 
ground,  the  pedeslal  is  otaaHy  two-thirds  or 
two-fifltfis  of  that  of  the  statue ;  the  more 
massive  tlie  statue  is,  the  stronger  the  pe- 
destal mnst  be.  Tlieir  form  and  character, 
&C.  are  to  be  extraordinary  and  ingenious, 
for  A«m  the  regnhirity  and  simplicity  of  the 
pedestals  of  colnmns.  The  same  aathor 
gives  a  multiplicity  of  forms,  as  oval,  ttian- 
gnlar,  multancnlar,  Ac 

PEDICELLARIA,  in  natnral  Mstoiy,  a 
genus  of  the  Vermes  nolhisca  class  and  or- 
der. Body  toft,  and  seated  on  a  rigid,  fix- 
ed peduncle;  aperture  smgle.  Three  spe- 
cies only  are  enamerated,  P.  globifera: 
head  splieriral ;  inhabits  the  Northern  seas, 
among  the  spines  of  echini ;  body  miaoto, 
and  raembfing  a  mneor;  head  reddish, 
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Mtlap  Hie  ■ppctrance  of  m  snill  cherry ;  smooth,  and  htack ;  the  .stomftcb  «I|4  mte»> 

ipedmicle  or  ttem  tawny,  and  covered  with  tines  afford  a  very  distinct  view  of  tlie  pe> 

a   gelatfaioos   h%a)ine   akin.    P.    tridem:  rifttaltic  notion ;  thelofs  am  each  termi- 

band  thrf«-lob«d,  the  lobm  oval  aiid  awn*  nated  by  a  doable  <claw,  not  very  much  urn- 

ed,   nedt  round:  thb  cJaas  inhabits  the  lihe  thatofa  lobster,  but  of  a  sharper  form; 

Northem  Seas,  amoaf  the  spines  of  the  mid  the  whole  aniaial  is  every  wh?re  co- 

aeWni:  the  nedi  is  smooth  and  hyaline,  vered  by  a  sironiK  granulated  skin.    Few 

anmelimes  reddish;  lobct  of  the  head  some-  insecti  are  more  prolific  than  the  ]onse> 

Ihnes  four,  and  three  times  «  long  w  the  It  is  mid,  that  in  about  ei^t  w^ks  a  louse 

neck,  rarely  unaramd  with  awn ;  pednnde  mteht  see  Are  thousand  of  its  own  descen* 

vaddiRh,  and  three  times  « lonpr  as  the  neck.  Auits. 

'  PBDICELLUS,  in   botany,   a  pHrtial  PEDIMENT,  in  architecture,  in  a  kind 

flower  stalk,  or  the  proper  stalk  of  any  sin-  of  low  pinnacle,  servinii;  to  crown  an  ordon- 

gle  flower,  in  an  aaarsicate  or  bead  of  flow-  nance,  or  finish  a  frontispiece,  and  is  placed 

ers.    The  principal  staMc,  which  supports  m  an  ornament  over  gates,  doors,  .windows; 

all  the  flowem,  is  called  the  common  flower-  niches,  altars,  Sec.  being  ordinarily  of  a  tri- 

italk:  the  stalk  of  each  partial  flower,  if  it  angular  form,  but  aometimes  fiNrming  an 

has  one,  is  syled  the  proper  flower  stalk,  or  arch  of  a  circle.                                        r 

''pedir^llas.*  PEDOMETER.  See  Pbram&ola.ioS; 

PEDICULARIS,  in  botany,  Unue-wmi,  PEDUNCULUS,  hi  botany,  the  foot^ 

or  ndrank,  a  genus  of  the  Dtdynamia  An-  stalk  of  a  flower,  or  head  of  flowers :  the 

giojipermta  dan  and  order.    Natural  order  pedunculos  elevates  the  flower  and.fmit 

of  Prmonatsp.    Pedicniares,  Jnmieu.    E^  only,  withont  the  leaves ;  the  petiolus,  or 

ientlal  cliaracter:  calyx  five  cleft;  capsule  leaf-stalk,  supports  flic  leaves  only,  without 

two-eelled,  nmcronate,  oblique ;  seeds  coat-  the  flower  or  fhnt.    Flower-stalks  have  dil^ 

ed.    There  are  nmeteen  species.  ferent  epithets,  from  the  phice  which  fliey 

PEDICVLUS,  in  bottny,  a  foot-stalk,  bccnpy  on  the  plant.    "When  they  proceed 

so  called  by  fbrmer  botanists ;  but  Lmnmos  from  the  root,  they  are  termed  radieles ; 

hna  sttbstltnted,  m  its  stead,  *<  petrohis,"  when  from   the  stem,   trmriL-stalks ;  and 

lor  tlie  footstalk  of  the  leaves ;  and  ^  pe-  when  from  tlie  branch,  branch  stalks.  They 

dmienhM,**  for  the  foot'Stalk^oftlie  flowers,  sometimes  afibrd  excellent  characters  in 

PioicoLtJS,  in  natural  history,  the  laasr,  discriminating  the  species :  an  example  il 

n  genua  of  insects,  of  the  order  Apteia.  found  in  a  species  of  the  globe  amaranth, 

Gmeric  character :  month  widi  a  retric-  which  is  distinguished  by  its  flower-stalUi 

tile,  recurved  sucker,  without  proboscis;  being  Aimisbed  with  two  leaves  that  are 

BO  feelers;  antennm  as  long  as  the  thorax ;  placed  opposite,  and   immediately  under 

two  eyes;  abdomen  depressed;  legs  six^  eadi  head  of  flowen. 

ibrmed  for  nmnmg.  These  live  by  extract-  PEEK,  in  the  sea-hmgnage,  is  a  wmnd 

hsg  amBml>iiGes;  the  fairvn  and  pupse  are  used  in  varions  senses:  thus,  the  anchor  is 

six-fboted,  and  nimble,  resembling  the  per-  said  to  be  a-peek,  when  the  ship,  benig 

Ihct  insect.     There  are  between  seventy  about  to  weigh,  comet  over  her  anchor  In 

and  m'ghty  species :  of  these  some  infest  such  a  nrnnner,  that  the  cable  hangs  per» 

the  bodies  of  (fuadmpeds,  others  of  birds,  pendicnlarly  betwixt  the  hawse  and  the  ao- 

and  some  even  of  insecta  themselves.  P.  fan-  chor.    To  heave  a-peek,  is  to  bring  the 

menus,  or  common  louse,  is  distinguished  peek  so  as  that  the  anchor  may  hang  a-peak. 

by  ita  pale,  livid  colour,  and  lobated,  oval  A  ship  is  said  to  ride  a-peaky  when,  lynig 

abdomen.    It  is  produced  from  n  imril  with  her  main  and  fore  yards  hoisted  up, 

oval  egg,  popularly  called  by  the  name  of  one  end  of  her  yards  is  brought  down  to 

n  ait,  whieh  is  fintened  or  aggtatimrted  by  the  shrouds,  and  the  other  raised  np  an 

its  smaller  end  to  the  hair  on  wliidi  it  is  de-  end,  wliieb  is  chiefly  done  when  she  lies  in 

peatted :  from  thb  egg  proceeds  the  insect,  .livera,  leat  other  ships  fiUling  foul  of  the 

eemplete  in  all  iti  pnrtsv  and  only  different  yards  should  break  them.    Riding  a«hrp«d 

#om  the  parent  animal  in  iu  sflialler  site,  peek,  denotes  much  the  same,  excepting 

When  examined  by  the  arieroscope,  it  is  that  the  yards  are  only  raised  to  half  the 
seen,  that  the  trunk  or  proboscis. 


genmally  cencenled  m  its  sheath  er  tube,  is  PEER,  hi  general,  signifies  an  equal,  or 

of  a  very  sliarp  form,  and  »  fniMhed  to-  one  of  the  same  rank  and  station:  henoe, 

wards  the  npjper  part  with  a  few  inverted  in  the  acta  of  aome  councils,  we  find  tiiese 

aeniai  or  ptiddet)  flie  eyea  are  httfe,  woids,  with  the  eoaHBt  of  our  peers,  b^ 
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wbtiptf  t;DbolB,  Apt*    AnMwdi  As  mim  tuffi  Mmmm  cpcslj  MmndiOT  ub  ranb^ 

term HM  ippiied  to  tJie v—rii •rlwti  — c by  — >, bi^iiMiig wMi tte pwMe ltd, 

•r  the  nme  loi<  who  «m  caled  pccn,  whetber  the  priMwr,  calMBf  kni  by  Ui 

biraafe  tbey  wm  bU  cqnd  bi  eoBdItioD,  ■Me.benatyortbecraMforwbkbbftia 

and  oMifed  to  wrre  and  fttte»d  hioi  Id  Im  intifBed ;  «hM»  Iqmg  tbeir  rifbt  band 

eoortft;  and  peen ka  A«ftt Inn— >  tbry  al  apoii  tbair  left  biort,  tbey  ^apam^l^y  an- 

bdd6««iortlifltBBMtord.  Tbeterapccn  t««rttttbtrgailty,oraaCgailty,!ip«itbw 

b  BOW  appii>d  to  tbaee  nba  w  iaipaaapl  boooor;  awlifbebalbaiidgBitf  bjaaM- 

led  IB  as  iBqamt  apoB  a  ftntm  for  convict-  jority  of  voiM  BMva  tbaa  tw^va,  ba  ii 

fair  or  aeqoittiBff  him  of  any  oribnco  laid  to  broi^bt  to  tba  bar  agabH  wbaa  tba  I^Dvd 

his  charea;  and  tha  reaion  why  the jary  it  High  Stewaid  aoi|Bahiti  the  prinair  with 

so  called,  ii,  beoaaia  by  the  connioii  faiw»  the  verdict  of  his  peen,aBd  passes  sentaBoa 

aad  the  nistoai  of  this  luBftdoB^  every  per-  aad  jodgBieat  aceerdmgly.    It  has  bees  ad« 

son  is  to  be  tri^^  by  hi«  peer^  or  e^aals,  a  jadged,  that  where  sach  trial  is  by  coanav- 

loH  by  thelords,aBdacofliBBOBerb\coflii-  sion,  as  above,  the  Lord  High  Steward,  af* 

aonerk    bee  Jdbt*  ter  a  verdict  giveo,  any  tahe  tiBM  to  ad- 

PmL^iktrmim,»9^i;^\(iftdyii^hm  viw  apon  it.  awl  his  affiea  contipBe«  tjU  N 

a  seat  aad  vote  in  the  Ho«ise  of  Lords,  whieb  passes  jadgiiiSBt. 

is  alM  ealled  tlic  Hoaao  of  Peen.    These  A  peer  is  not  to  be  potapoa  sayiaqBesfj 

lordi  are   callad  peers  beeaosc,  thoogh  even  thoagh  the  caase  has  a  retatioo  to  two 

there  is  a  distinction  of  degrees  in  o«r  nobi*  peers ;  hot  in  trials  where  any  peer  is  ei* 

lity,  yet  u  pablic  artioas  they  are  equal,  as  tiber  plaintiir  or  defendant,  there  orast  be 

in  their  votes  in  PtfUaaent,  and  in  tiying  two  or  more  knights  retarned  on  te  jary. 

any  nobleman^  or  other  person  inp^adied  Where  a  peer  is  defendaat  in  a  eoart  of 

by  tha  ConuBOBs,  Aic.   See  Pamliamsbt.  eqnity,  be  is  Bot  to  be  swotb  to  Us  aaswart 

All  the  peers  who  have  a  risbt  to  sit  aad  bat  it  BMy  be  opon  his  booonr,  as  as  tha 

▼oto  in  PariiaaM'at.  are  to  be  sBBBBaned  at  trial  of  peon :  however,  wliett  a  peer  is  to 

least  tweaty  days  belbre  the  trial  of  a  peer,  aaswer  to  intetrogatorics,  or  to  make  an  af^ 

iodictad  for  tfaasea  or  frlony :  the  method  fidavit,  or  n  to  be  enraliied  as  a  wltaessi 

of  proceedng  in  whirb,  is,  after  the  faidiet'  he  is  to  be  swotn, 

■tent  is  fennd,  the  King,  Iqr  coBuaission  an-  PEEKESS,  a  woami  who  is  noble  by 

der  the  great  seal,  appoints  one  of  the  peers,  descent,  creation^  or  natri^ge.    If  a  pa^ 

and  generally  the  Dmi  Chancellor,  to  be  ces,  by  descent  or  creatioa,  marries  a  per? 

Lord  High  Steward,  who  is  these  cases  sits  sob  amier  the  degree  of  nobility,  she  still 

asjndgc.    In  order  to  bring  tha  indictmettt  continnes  noble ;  bat  if  she  obtains  that  dig- 

iMfore  him,  a  certiorari  is  ismed  oat  of  the  mty  only  by  marriage,  she  loses  it  on  her  a^ 

Court  of  Qiaocery;  aad  another  writ  also  forwards  manymg  a  conanoneri  yet,  by 

Issaes  for  bringing  ap  the  prisoner,  a  pre-  the  courtesy  of  England,  she  always  retuns 

cept  being  made  for  that  porpose  by  the  the  title  of  her  nobility.    No  peeress  can 

Lord  High  Steward,  assigning  a  day,  and  be  arrested  for  debt  or  trespams  for  thonghy 

the  place  of  trial,  and  for  samnMBing  the  on  aeconnt  of  their  sea,  peeresses  cannot  sit 

peersy  twelve  of  whom  are  at  least  to  be  in  the  Honse  of  Lords,  yet  they  enjoy  the 

ptescat,  and  as  many  more  as  choose  to  be  privileges  of  peen,  and  therefore  all  peer* 

present    The  day  of  trial  being  come,  and  esses  bjr  birth,  are  to  be  tried  by  their 

the  Lord  High  Steward  being  seated  m  his  peers. 

Bsoal  sUto,  after  the  commission  is  read,  PEOANUM,  in  botaiiy,  a  genns  of  tba 

and  the  particnlar  ceremonies  are  over,  bis  Dodecandria  MonogyBia  chus  and  order, 

lordship  declares  to  the  prisonerat  the  bar,  Nataral  order  of  MaltisiliqBe.    Rntacem, 

the  cauie  of  their  asMmbly,  aasnres  hhn  of  Jossien.    Essential  character :  calyx  Awe^ 

Justice,  and  at  the  sanm  time  encooniges  leaved,  or  none;  corolla  ^wt  petalled ;  cop> 

him  to  answer  without  fear ;  on  which  the  sale  thre»celled,  threo>valved,  many-seed- 

indictnient  is  read  over,  and  the  prisoner  ed.    There  are  two  spedes,  eis.  P.  haiw 

arraigned;  when,   after  hearing  all   the  mab, anativeofSpain,aadP.danrtcnmya 

evidence  produced  for  the  King,  and  the  native  of  Siberia. 

prisoner's  answer,  the  prisoner  is  ordered  to  PEGASUS,  in  astronomy,  a  consteflation 

withdraw  from  tlte  bar,  when  the  k>rds  go  of  the  northm  hemisphere,  in  form  of  t^ 

to  some  place  by  themselves,  to  consider  of  flying  hone. 

the  erid<'noe ;  and  afterwards,  being  retmm-  Pboasos,  hi  natural  hIslMy,  a  ganas  of 

od  ip  ordf r  to  give  their  verdkty  the  Lord  fished  of  the  order  Certilagiiifi' 
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«hAnetar.s  uumt  donated  (  moulh  be*  <h«  midit  of  desarts,  «rher»*tliat  dement  ia 

lie«th;  pectonlfins  large;  ventnl  fint  MB*  rarely  to  be  found.    They  are  extremely 

gle-rayed;  body  compienied  downwaidsy  dextei-oni  ia  diving  for  their  prey,  and  after 

mailed ;  abdomeo  dttided  vrith  bony  aeg-  haying  tilled  their  pouch,  will  retire  to  some 

nents.    There  are  three  spedes.  P.  draco  rock,  and  swallow  what  they  have  taken  at 

is  fboad  bi  the  seas  of  India,  and  is  about  their  leisure.    IVy  are  said  to  unite  with 

three  h^cbes  |ong»  and  distingnisUed  by  hav-  other  birds  in  the  pmauit  of  fishes.    The 

ing  its  pectord  6ns  of  so  extraordinary  a  pelicans  dive,  and  drive  the  fish  into  the 

size,  that  it  is  enabled  by  them  to  mdntain  shdlows.    The  cormorants  assist,  by  flap* 

a  short  flight  on  the  surface  of  the  water :  ping  thdr  wings  on  the  sorfkot*,  and  form* 

}q  this  respect  resembUng  the  exocteti,  and  ing  a  crescent,  perpetually  coatractinf  ,  they 

feverd  other  fishes.  The  two  other  spedes  at  length  accomplish  tlieir  object,  and  com* 

are  also  found  in  t&e  Indian  Seas.  pd  vast  nnmben  into  creeks  and  shdlows, 

PELARGONIUM,  in  botany,  erani'i  where  they  gratify  their  voradty  with  per- 

Ml,  a  genus  of  the  Mooadelphb  HepUn-  feet  ea«e,  and  to  the  most  astonishing  ex« 

dria  class  and  order.    Naturd  order  of  cess. 

Qrdnales.     Oerania,  Jossien.     Essentid  .     P.  occidentdis,  or  the  American  pdican, 

character:   calyx  five-parted,   the  upper  is  about  the  site  of  a  goose :  of  this  bird  it 

accent  endnig  in  a  capilbry,  nectarife>  is  reported,  that  it  will  bring  supplies  of 

rous  tube,  running  along  the  pedimde;  co-  food  to  any  disabled  and  diseased  coropa« 

idia  fivo^petdled,  inregnlar ;  filaments  ten,  don ;  and  that  the  natives  of  the  isbmd  of 

wi«|nd,  three  ofwhich  are  castrated  ;fiiiit  Assumption,   by  confimpg  one  near  the 

five-grained,  beaked;  beakspial,  bearded  diore,  fteqoently  induce  others  to  make 

within.    There  are  di^ty-twiA^ctes  -,  aW  these  generous  presents,  which  are  frauda^ 

most  all  of  them  are  natives  of  Africa,  par-  lently  converted  to  the  purpose  of  fpod  fo^ 

Hcularly  thoae  which  are  shrubby,  come  the  ifltmd^rs, 

limn  the  Cape  of  Good  Hope.  The  red-  backed  pelican.    One  of  these 

PBL£OANUS,  the  ptieam^  in  naturd  vras  in  the  possession  of  Mr.  Latham,  and 

history,  a  geans  of  bhrdt  of  the  order  An-  was  found,   on  an  experiment  purposely 

seres.    Generic  character:   blU  stndgbt,  made,  to  store  away  ten  fishes,  wdghing 

Imoked  at  the  point ;  noetrils  to  an  dmost  a  pound  each}  m  its  pouch,  arranging  tliem 

obiiteratod  fanow;  hot  dmost  naked  of  with  the  head  towards  the  throat.    It  then 

laaiben;gnilet  Baked,  and  capable  of  great  marched  aws^  to  swdlow  them  at  its  lei-. 

disltBlioB i  fbnr  toeo,  all  webbed  tsgether.  sure;  the  pouch   being  extended  nearly 

nere  are  thirty  specdei^  of  which  we  shall  down  to  its  feet, 

notice  the  IbUowtog :  p.  aquUus,  or  the  man  of  war  bird,  is 

P.  onocrotahM,  or  tho  great  pelican,  is  smdl  in  body,  but  between  the  extremi- 

oometimea  of  the  weight  of  twenty-five  ties  of  the  wings  fourteen  feet  in  width.    It 

pounds,  and  of  the  widu,  between  the  ex*  is  sddom  seen  but  within  the  tropics,  and 

treae potota  o£ the  vrii^  of  fifteen  feet;  not unfrequently  is  observed  two  hundred 

the  skto,  between  the  sides  of  the  upper  leagues  from  land.    It  watches  the  move- 

SHttdible,  is  extremely  diUtable,  reaching  nkents  of  fishes  from  a  very  considerable 

more  than  half  a  foot  down  the  nerk,  and  lieight,  and  pounces  upon  them  with  unfiul« 

capableofeootafaungmanyqmirls  of  water.  ingsu(*ccsB,  returning  iirom  its  immenion 

This  skin  is  often  used  by  sdlors  for  to*  with  equal  rapidity.    It  also  often  obligee 

baeop-pftachef,  and  has  been  occasionally  other  birds  to  quit  the  prey  which  they 

OOHrerted  into  elegant  ladies^  work-bags,  havejusimade,  and  are  flymg  off  with,  and 

About  the  C^pian  and  Black  Seas,  tlieae  scutes  it  as  it  drops  from  them  with  a  dec* 

birds  are  very   nuineroosy  and  UM*y  are  ttnty  truly  admirable.    During  the  mov»* 

phi^  to  be  found  in  the  warmer  regions,  ments  ot  flying  fishes  over  the  surface  of 

inhabiting  almost  every  country  of  Sirica,  the  sea,  which  are  previously  indicated  to 

They  Iniild  in  fhe  sosal)  i^les  of  lakes,  tiu*  this  bird  by  the  bubbling  of  the  water :  it  is 

fiom  the  habitation^  of  man.    The  nest  is  a  one  of  their  most  vigilant  and  fiitd  enemies, 

foot  and  a  half  in  diafpeter,  and  tlie  feynale,  P.  carbo,  or  cormorant,  is  nearty  as  large 

if  molested,  will  renioye  her  eggi  into  the  as  a  goose,  is  found  m  many  places  both  of 

water  till  the  caupe  of  annoyaiice  is  re-  tlie  old  and  the  new  worid,  and  is  to  be  met 

moved,  iretnmiiig  tfiem  then  to  her  nest  with  in  the  northern  parts  of  tliis  island, 

of  reede  and  grass.    These  birds,  though  and  one  of  them  was,  not  very  long  since, 

living  priadpally  upop  ^es,  oft^  hoik)  in  ybot  as  it  was  perched  oa  tlie  Castle  of  Car* 
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Bsle.    These  b!rd«  are  shy  aad  crafty,  hnt  PELICAN.    See  Pslbcawus. 

frequently  eat  to  so  great  an  excess  as  to  PELLETS, in heialdry,  are  those rmindles 

indnre  a  species  of  lethargy,  in  which  they  that  are  black,  calM  also  ogresses  and  gnn- 

are  canpht  by  nets  thrown  over  them  wiA-  gtones,  and  by  the  French  torteaox  de 

bnt  their  making  an  effort  to  escape.   They  Mhle. 

are  trained  by  the  Chinese  to  fish  for  them.  pfiLTA,  in  botany,  a  term  by  which  the 

By  a  rmif  placed  romid  their  necks,  they  flower  or  flat  fractiflcation  of  the  genus 

are  prevented  from  swallowing  what  ttiiqf  gchen  or  lever-wort  is  characterized,  which, 

toke,  a>d,  when  their  ponches  are  filled,  i„  ^^st  of  its  species,  is  glaed  to  the  edges 

they  unload  them,  and  at  the  command  of  ^f  the  leaver.                                        ^ 

their  owner*,  renew  their  diTints:  two  will        mrtTAVJk  ;«  ^.^*^ r  *•. 

•-                 L-  •     ^  -  ^^u^  *  FEli^  AKIA,  ra  botany,  a  eenns  of  the 

be  seen  combinmg  their  efibrts  to  secure  a  •r.»,*^««-«;-  q;i:^..i^..  Ji..        j      j 

^ .     ^     ,        r    .1 -           -.    ^  Tetraciynamia  Sihculosa  class   and  order. 

fish,  too  larve  for  the  manaeement  of  one    tij.#„.^i  ^^«,  «f  c;i: -     r«      -r 

•       im.     *i^-^     ^-A-^j^    *i-  Natural  order  of  Siliquosa.    Cniciformes  or 

only.    When  tlieir  work  IS  finislied  to  the  p^^u-^     r— *♦;.!  «u~«»-.       .... 

I    ^_.      *•£-»•       .1.    u-^j-i ^11  Crnciferae.    Essential  character :  siicle  eo« 

employei'ii  satntaction,  the  birds  have  a  full  *.  ^    ...k^^u:-  i«»«    ^^             j    n  .       \. 

n\       .    »•-!          1  r    *u  •            J      J  ^^^  stiborbicolate,  compressed,  flat,  not 

allotment  ol  the  spoil,  for  their  reward  and  ^..Ili^^     m,      « L  *—          .   '    .    U    , 

,                       .      »     M             I       .1  opening.    Tnere  ai«  two  species,  vtz.  P.  al- 

encoiiraaement.      In  Macao,   awo,  these  i;«^«.  ^.i:«l  .      «   i      if  •        j  « 

1^  J       \a      1     ^*:    .  J  *  •.•        *_  liacca,  garuck  scented  peltana,  and  P.  ca> 

birds  are  tlios  domesticated,  taking  extreme  pg^sis  cane  oeltaria                           *  •  ^•- 

dellpht  in  the  exercise,  and  constituting  a  ^        *     ^   "^ 

source  of  verv  considerable  profit  to  their  PELVIS,  tn  anatomy,  the  lower  part  of 

owners.    Tlicy  were  formeriy  trained,  and  ^^  «»^»^y  •*"  ^«  •bdonien,  thns  called  I'rom 

used  in  the  same  manner  in  England ;  and  >^  resemblance  to  a  bason,  or  ewer,  in  Utia 

Charles  I.  had  an  officer  of  his  household,  *^*«**  P**^"-    ^*  «•  ^orm^d  by  the  ossa  Ui» 

called  master  of  the  cormorants.  See  Aves,  "^  ischia^c  os  sacrum,  the  os  coccygis, 

Plate  XL  fiir.  3.  and  the  ossa  pubis.    See  Anatomy. 

P.  ban^anus,  or  the  island  goose,  or  gan-  ^  ^^^J  /w-tein.  i»  a  peo  made  of  silf  er, 
net,  weighs  about  seven  pounds,  and  inha-  5"^'  *^-  ^,?"^";?**^*^  ^^!°  •  ~«»- 
bits  in  great  oumben,  the  northern  bles  of  .  J>««»»«  ^"antiiy  of  mk.  and  let  it  flow  mit 
th^,  kingdom.  It  is  miirratoiy,  and  drawn  *V  ««Btte  degreea,  so  as  to  supply  the 
to  this  country  by  the  shoals  of  herrings  and  '^**V*  toogUme  without  bewg  wider  the 
pilchards,  whose  movements  it  watcbes  with  »«««jy  '>'  *««««  ''««  »»• 
the  most  anxious  vigilance.  Tlie  yonng  PliNiEA,  u  botaoy,  so  naoMd  fton 
birds  are  sold  in  great  plenty  at  Edinburgh,  ^^^  ^^^^  •  8«™»  ^  *«  Tetiaadfla 
where  they  are  frequently  introduced  be-  Monogynia  class  and  order*.  Essenlial  cfaft. 
fore  dinner  as  a  stimulus  to  appetite.  In  "«*«'  *  ^■'y*  twoJeavod ;  eoroUa  beD- 
St.  Kilda,  It  is  ruppoiied  that  upwards  of  f^f^  i  •^1©  qnadiangnlar ;  capwie  fow 
twenty  tiiousand  of  these  birds  are  taken  «>™*«d,  four-celled,  eight-seeded,  nere 
annuHlly.  lliey  constitute  an  important  ar-  ■'*  ""•  species ;  these  are  ahmbi  winch 
tide  of  food  to  the  inhabitants,  who,  to  ere  ragged  below,  with  the  veatigas  of  fidtai 
procure  both  the  eggs  and  the  yonng  ones,  ■^^▼e'l  leafy  above ;  leaves  opposite,  cra«- 
expose  tliemnelves  to  the  most  imminent  wise,  sessile,  approximating  imbricatdyia  a 
dangers  on  elevated  and  prectpiloos  difls,  ^Mirfold  row,  the  upper  ems  near  the 
and,  in  several  instances  have  fallen  victims  ^wers,  like  scales,  and  colonred  ;  flow- 
to  the  hardihoo<l  with  which  they  Imve  pur-  «»  tenninating,  acaale,  solitary,  or'  se- 
sued  their  researches.  See  Aves,  PUte  XL  ^eral  together  ;  fivit  as  in  the  order  of 
^,  4.  Acanthi,  but  fonrcelled i  this  genns  wmj 
PELFXOIDE',  in  geometry,  a  figure  perhaps  be  alfied  to  them,  bnt  hiving  been 
in  form  of  an  Iwtrhet :  snch  is  the  figure  bilherto  little  ezanined,  except  in  dried 
B  C  D  A,  Plate  XII.  M'iscel.  fig.  7,  contain-  spechnens,  the  natural  order  of  llie  genns 
ed  under  the  two  inverted  quadrantal  arcs,  Pemea  must  yet  reasain  nncertain.  Jnt- 
A  B,  and  A  D,  and  the  semicircle,  BCD.  s^* 

The  area  of  the  pelecoides  is  demonstrated  PENAL  Lmos  or  Sfafnfsa,  having  been 

to  be  equal  to  the  square,  A  C,  and  that  made  on  many  occasions,  to  pmiish  and  de- 

again  to  the  parallelogram,  E  B.  It  is  equal  ter  offenders,  they  ought  to  be  coBStrned 

to  the  square,  A  C,  because  it  wants  of  tlie  strictly,  and  not  be  extended  by  eqnity,  bnt 

square  on  the  left  hand  the  two  segments,  the  words  of  them  may  be  tiiterpreted  bene- 

A  B,  and  A  C,  wliich  are  equal  to  the  two  fidally  according  to  the  intent  of  the  le- 

segments  BC,  and  CD,  by  which  it  ex-  gislator. 

ceeds  on  the  right  hand.  PENALTY,  U  a  forfeiture  inflicted  1w 
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aot  conptymg  with  the  regsbtlOMofcer-  eouists  in  the  fonowing  particiilaii:  1. 

tain  aetB  of  parliameBt ;  a  peoaity  is  also  The  times  of  tiie  vibrations  of  a  pendolaoi, 

annexed  to  seenre  the  peffomanee  of  eer-  in  veiy  small  arches,  are  all  equal,    t.  The 

tahi  covenants  in  a  deed,  articles  of  agree-  Telocity,  of  the  bob,  in  the  lowest  point, 

mcnt,  copartnersliip,  &c.    In  a  bond  also  will  be  nearly  as  the  lenKtli  of  the  chord  of 

for  payment  of  money,  it  is  osual  to  annex  a  the  arch  which  it  describes  in  the  descent, 

peiustty  in  double  the  amount  of  the  obliga-  3.  The  times  of  vibration  in  different  pen- 

tion.    See  Bord.  dulnms,  A  B,  AC,  are  as  the  square  roots 

PENCILi  an  instrnmentosed  by  painty  of  the  times  of  their  vibrations.  4.  The 
for  laying  on  their  colours.  Pencils  are  of  time  of  one  vibration  is  to  the  tim^  of  the 
varions  Unds,  and  made  of  various  mate-  descent,  througli  half  the  length  of  the  pen- 
rials  ;  the  larger  sorts  are  made  of  boars  diilum,  as  the  ctrcumference  of  a  circle  to 
biisUef,  the  thick  ends  of  which  are  bound  its  diameter.  5.  Whence  the  length  4»f  a 
to  a  stick,  bigger  or  less  according  to  the  pendulum,  vibrating  seconds,  will  be  found 
uses  they  are  designed  for  i  these,  when  d9.f  inchea  nearly ;  and  tliat  of  an  half  se- 
large,  are  called  brushes.  The  finer  sorts  cond  pendulum  9.8  inches.  6.  Au  uniform 
fli  pencils  are  made  of  cameb,  badgers,  homogeneous  body  B  G  (fig.  9)  has  a  rod, 
and  sqairrelshair,  and  of  the  down  of  staff,  See,  which  is  one-third  part  longer 
•  swans  -f  the»e  are  tied  at  the  upper  end  with  than  a  pendidnra  A  D,  will  vibrate  in  the 
a  piece  of  strong  thread,  and  inclosed  in  the  same  thne  with  it 
barrel  of  a  quill.  All  good  pencib  on  From  these  properties  of  the  pendulom 
being  drawn  betvreeii  the  lips  come  to  a  we  may  discern  its  use  as  an  universal 
fine  point.  chronometer,  or  regulator  of  time,  as  it  is 

PtnciL  IS  also  an  mstraoMnt  used  in  used  in  doeks, and  snch-Ike machines.  See 

dfmwing,  writing,  &c.  made  of  long  pieces  CBKONOMmn,  Hobolooy,  &c. 

of  black-lead,  or  red-ehalk,  placed  in  a  By  this  instmment  abo  we  can  measure 

groove  cut  in  a  slip  of  cedar,  on  which  other  the  distance  of  a  ship,  by  measuring  tlie  in- 

pieees  of  oadar  being  ^aed,  the  whole  is  tei^  of  time  between  tlie  fire  and  the 

planed  round,  and  one  of  the  ends  being  cut  sound  of  the  gtm  ;  also  the  disunce  of  a 

to  a  point,  it  is  fit  for  use.  cloud,  1^  numbering  the  seconds,  or  half- 

PENDANT,  au  ornament  hanging  at  the  seconds,  between  the  lightning  and  thunder, 

ear,  finequently    consisting  of  diamonds.  Thus,  suppose  between  the  lightning  and 

pearls,  and  other  precious  stones.  tbimder,  we  number  10  seconds  ;  tiien,  be- 

PsHDAim,  in  heraldry,  parts  hanging  canse^sound  passes  through  lUt  fei^t  in 

down  from  the  label,  to  the  number  of  one  second,  we  have  the  distance  of  the 

tinoe,  four,  fife,  or  six  at  most,  resembling  cloud  equal  to  lt4S0  feet.     Again,   the 

the  drops  in  the  Doric  frieae.  When  they  are  height  of  any  room,  or  other  object,  may  be 

more  than  three,  they  must  be  specified  m  measured  by  a  penduhim  vilirating  from  the 

bhttoning.  top  thereof.    Thus,  siippone  a  pendulum 

Pbhoants,  of  a  ship,  are  those  streamers  from  the  height  of  a  room  vibrates  once  in 

or  long  colours  whichare  split  and  divided  three  seconds;  tiien  say,  as  1  is  to  tiie 

mU  two  parU  ending,  in  points,  and  lung  at  iqmiK  of  3,  eir.  9,  so  is  59.  v  to  S5?.8  feet, 

the  head  of  masu,  or  at  the  yard-arm  ends,  tiie  height  requited.    LMtiy,  by  the  pendu- 

PENDULOUS,  a  term  applied  to  any  Ian  we  discover  the  different  force  of  gm- 

thing  that  henda  or  bangs   dovmwards;  vity  on  difieient  parts  of  the  earth's  sdh- 

thns,  the  flowers,  vrhose  slender  stalks  are  fiice,  and  thence  the  true  figure  of  tha 

not  able  to  sustain  their  heads  upright,  are  earth. 

called  peadnlous  flowers.  See  BoTAnTaiid  When  penduhims  were  first  applied  to 

FiowBB.  docks,  tiiey  were  made  very  short ;  aod, 

PENDULUM,  in  asechasncs,  denotea  tiw  arelies  of  the  circle  being  large,  the 

any  heavy  body,  so  suspended  as  that  it  may  time  of  vibration  through  different  arches 

vibrate  or  swh^^  backwards  and  forwards,  eould  not  in  titat  case  be  equal ;  to  effect 

about  some  fixed  point,  by  the  force  of  gra-  which,  tiie  pendulum  was  couttived  to  vi« 

vity.    The  viliraiions  of  a  pandnlnm  are  brete  in  thearcli  of  a  cycloid,  by  makinc  it 

nailed  its  eacittations.  See  Otci|.LATiov.  pUy  between  two  senii-cyrluiiU  C  |^,  C  D 

A  pendahl■^  therefore,  is  any  body.  B,  (Kff.  10),  whereby  it  des^cnbes  tiic  cycloid 

(Ptaita  Xn.  Miseell.   fig.   8),  susf  ended  BEAD;  the  p  ope  1  ty  ef  which  curve  is, 

npon,  and  moving  abont  a  fixed  pomt.  A,  that  a  body  vibrating  in  it  will  describe  all 

as  a  eentre.    The  nature  of  a  papdal—  its  arches,  great  or  small)  m  equal  times. 


PENDULUM. 


Thfete  mi  bewew,  wliieh  concor  in  ren- 
deriog  the  »pplic«tion  of  this  cnire  to  tbe 
Tibntion  of  pendulams  deugned  for  tlio 
metmreB  of  time,  the  source  of  erron  e?en 
(reittr  than  those  which  by  iU  peenlitr 
property  it  is  intended  to  obviatei  end  it  is 
nownotnsed. 

Altlion^  the  times  of  vibretion  of  a 
pendolom  in  difierent  arches  be  nearly 
equal,  yet  if  the  arches  differ  very  consi- 
derably, the  vibrations  will  be  perfpnned  in 
different  times,  and  the  difference,  though 
very  small,  %rill  become  sensible  in  the 
eonise  of  one  4l|r  or  more.  In  clocks  for 
astronomical  pnrpoict,  the  arc  of  vibration 
must  be  accurately  ascertained,  and  if  it  be 
different  from  that  described  by  the  pendn- 
lum  wlien  the  clock  keeps  tfane,  9  correc- 
tion most  be  appli^  to  the  tiihe  shown  by 
the  clock.  This  correctton>  expressed  in 
seconds  of  time,  will  be  eqaal  to  the  half  of 
three  times  tbe  difference  of  the  square  c^ 
the  given  arc,  and  of  that  of  the  arc  de- 
scribed by  the  pendulum  vrhen  tbe  dock 
keeps  time,  these  arcs  b^g  expressed  i^ 
degrees ;  and  so  much  will  the  clock  gain  or 
lose  according  as  tlie  first  of  these  arches  is 
less  or  greater  than  the  second.  Thus,  if  a 
dock  keeps  true  time  when  tbe  pendulum 
vibrates  in  an  arch  of  3^,  it  will  lose  10|  se- 
conds daily  in  an  arch  of  4%  and  24  seconds 
in  an  arc  of  5"  for  4^— £^X  i = r  X  i = lOJ 

and  generally  B'—  A'  x  i  ^^^  tke  time 
lost  or  gaioed.  See  Simpson*s  Fluxtpns, 
vol.  ii.  prob.  xxviii. 

In  all  that  lias  been  hitherto  said,  the 
power  of  gravity  has  been  supposed  con- 
stantly the  same.  But,  if  the  said  power 
varies,  the  lengths  of  pendnlnms  must  vary 
In  the  same  proportion,  in  order  that  they 
nay  vibrate  in  equal  times ;  ibr  vre  have 
shewn,  that  the  ratio  of  the  times  of  vibra- 
tion and  descent  thrsogh  half  the  lengths  b 
given,  and  consequently  the  tinses  of  vibra- 
tion and  descent  through  the  whole  length 
is  given ;  but  the  times  of  vibrstioii  are 
supposed  equal,  tbcrelbre  the  times  of 
deseent  through  the  lengths  of  the  pendu- 
lum are  eqnal.  But  bodies  descending 
through  UDsiqqal  spaces,  hi  eqaal  times,  are 
impelled  by  powers  that  are  as  the  spaces 
described,  that  Is,  the  powers  of  f^wityare 
as  the  lengths  of  the  poidnhmM. 

PsndnfamH'  length  ia  ktitnde  of  Loiidea, 
tiswi^g. 


Length  of  Pendoloms  to  vibrate  Seeoods  at 
every  Fifth  Degree  of  latitude. 
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Ruie.  T9  find  the  length  of  a  pendulum 
to  make  any  number  if  vibrations,  and 
fake  vena.  Call  the  pendulum  maklig  60 
vibrations  the  standard  length;  then  say^ 
as  the  square  of  the  given  number  of  vibn- 
tions  is  to  the  square  of  60 ;  so  is  the  length 
of  the  standard  to  the  length  sought.  If  the 
length  of  the  pendulum  be  given,  and  the 
number  of  yibntlous  it  makes  m  a  minnte 
be  required  ;  say,  as  thie  given  lengt|i  is  to 
tbe  standard  length,  so  is  the  square  of  60, 
Its  vibrations  in  a  minute,  to  the  square  of 
the  number  required.  The  square  roQt  of 
which  will  be  the  number  of  vibrations 
made  in  a  n^nnte.' 

The'  greatest  inconvenience  nttending 
this  most  usefiil  instrument  is,  that  it  is  con- 
stantly liable  to  an  alteration  of  its  length, 
from  tbe  effects  of  heat  and  cold,  which  very 
sensibly  expand  and  contract  all  metallhrn 
bodies.    See  Hbat,  PYMOMirsa,  dro. 

To  remedy  this  incottvenienco,  thecom« 
mon  method  is  by  applying  the  bob  of  the 
pendulum  with  a  screwy  so  that  it  m^  be  at 
any  time  made  longer  or  shorter,'  accbrding 
as  the  bob  Is  screwed  downwards  or  up* 
wards,  and  thereby  tbe  time  of  its  vibra- 
tions kept  always  the  same.  Again,  if  a 
glan  or  metalline  tube,  nnifonn  thronghont, 
filled  with  quicksilver,  and  58.8  inches 
long,  were  applied  to  a  dock,  it  vronid  vi« 
Imie  seconds  for  39.2  s  f  of  58.8,  and  such 
a  pendulum  admits  of  n  twofdd  expansion 
and  contraction,  eis.  one  of  the  metal  and 
the  other  of  the  mercury,  and  these  will  be 
at  the  same  tisM  eotttrary,  and  ttierelbfe  will 
eorreot  each  other.  For  by  what  vre  have 
•hewn,  the  metal  will  extend  in  length  with 
heat,  and  so  the  penduhim  will  vibrate 
slower  on  that  account  The  mercury  alH» 
vrill  expand  with  heat,  and  since  t^  tins  ex- 
pansion i|  mnst  extend  the  length  of  the  coh 
famui  lywaid,  and  ooncqaent^  r^  thn 
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Mitie  of  oscillation  (  bo  Ifaat  by  tUs  mcutt 
itB  ditUDCe  from  the  point  of  snspention 
wai  he  ahortc»ed,and  tlierefbre  the  penda- 
han  on  this  account  will  vibrate  qoicker ; 
wheiefbre,  if  the  circninstances  of  the  tube 
and  mercury  are  skiUnUy  adjusted,  the 
time  of  the  clock  mi|ht,  by  this  means,  for 
a  king  course  of  time,  conthme  the  same, 
witbont  any  senrfble  gain  or  loss.  Thnwas 
the  mventmn  of  Mr.  Staham,  ui  the  year 
17f  1,  who  made  a  dock  of  this  sort,  and 
compared  it  with  one  of  the  best  of  the 
common  sort  for  three  years  together,  and 
found  the  enors  of  the  former  bat  about 
one-eighth  part  of  the  latter. 

Mr.  Orah8ma]84>  made  a  pendnlnm  con- 
sisting of  three  bars,  one  of  steel  between 
two  of  bnsiy  and  the  steel  bar  acted  upon 
a  lever,  so  as  to  raiie  the  pendulum,  when 
iHigibened  by  heat,  and  to  let  it  down, 
When  shortened  by  cold  $  but  he  found  this 
dock  liable  to  sodden  starts  and  jerks  in  itt 

motion. 

The  ingenious  Mr.  Ellicott,  hi  the  Traiis- 
actions  of  the  Royal  Society,  describes  a 
pendulum  of  his  invention,  composed  of 
bram  and  iron,  with  the  method  of  applymg 
it,  so  as  to  avoid  the  many  jerks  to  which 
the  machine  might  be  liable. 

But  besides  the  irregdarities  arising  from 
beat  and  cold,  pendulum  docks  are  liable  to 
others  from  fnction  and  fodneas ;  to  obviate 
which,  Mr.  Harrison  has  severd  excellent 
contrivances,  whereby  hi«  clocks  aredmost 
entirely  free  from  iKctton,  and  never  need 
to  be  deaned.    See  Lonoitdos. 

The  gridh^m  penddam  is  a  contrivance 
for  tlie  mme  purpose.  Instead  of  one  rod, 
this  pendulum  is  composed  of  any  conve- 
dent  odd  number  of  rods,  as  Ave,  seven,  or 
nine;  being  so  connected,  tliat  the  effect 
«f  one  set  of  them  counteracts  that  of  the 
•Iher  set ;  and  therefore,  if  they  are  proper- 
ly acQusted  to  each  other,  the  centres  of 
suipennon  and  osdUation  will  dways  be 
equidistant.  Fig.  11  represents  a  gridiron 
pendulum  composed  of  nine  rods,  steel  and 
biass  alternately.  The  two  outer  rods, 
AB,  CD,  which  are  of  steel,  are  fastened 
to  the  cross  pieces  AC,  BD  by  means  of 
pins.  The  next  two  rods,  EP,  OH,  are 
of  brass,  and  are  fastened  to  the  lower  bar 
BD,  and  to  the  second  apper  bar  EG. 
The  two  fbOowmg  rods  are  of  steel,  and 
are  fostensd  to  the  cross  bars  E  G  and  I K. 
The  two  rods  a^iacent  to  the  eentrd  rod 
Mng  of  bims,  are  fostened  to  the  crom 
pieces  IK  and  LM;  and  the  centnl  rod, 
to  which  the  baUof  thapenddia  is  attachp 


ed,  is  suspended  from  the  cross  piece  L  8l^ 
and  passes  fredy  through  a  perforation  in 
each  of  the  cross  bars  IK,  BD.  From 
tills  dispodtlon  of  the  rods,  it  u  evident  that, 
by  the  expansion  of  the  extreme  rods,  the 
cross  piece  B  D,  and  the  two  rods  attaclied 
to  it,  will  descend:  but  since  these  rods 
are  expanded  by  the  same  heat,  the  cross 
piece  EG  will  consequent! v  be  raised,  and 
therefore  also  the  two  next  rods ;  but  be« 
cause  these  rods  are  dso  expanded,  the 
cross  bar  IK  vrill  'descend:  and  by  the 
expansion  of  the  two  next  rods,  the  piece 
L  M  will  be  raised  a  quantity  sufficient  to 
counteract  the  expansion  of  tlie  eentrd 
rod.  Whence  it  is  obvious,  that  the  effect 
of  the  sted  rods  is  to  increase  the  length 
of  the  pendulum  in  hot'weather,  and  to 
dunmish  it  in  cold  weather,  and  that  the 
brass  rods  have  a  contrary  dBTect  upon  the 
penddum.  The  effect  of  the  brass  rods 
must,  however,  be  equivalent  not  only  to 
tliat  of  the  sted  rods,  but  also  to  tlie  part 
above  the  frame  and  spring,  which  con- 
nects it  with  the  cock,  and  to  that  part 
between  the  lower  part  of  the  frame  and 
the  centre  of  the  bdL 

Another  excellent  contrivance  for  the 
same  purpose  is  described  in  a  French  au- 
thor on  dock-4naking.  It  was  used  in  the 
north  of  England  by  an  ingenious  artist 
about  fifty  years  ago.  This  invention  is  as 
follows :  a  bar  of  the  ssme  metal  with  the 
rod  of  the  pendulum,  and  of  the  same  di* 
mansions,  is  placed  against  tlie  back-part 
of  the  clock-case :  from  the  top  of  this  a  part 
projects,  to  wlilch  the  upper  part  of  the 
penddum  is  connected  by  two  fine  pliable 
chdns  or  silken  strings,  which  just  bdow 
pass  between  two  plates  of  brass,  whose 
lower  edges  will  dways  terminate  the  length 
of  the  penddum  at  the  upper  end.  These 
plates  are  supported  on  a  pedestd  fixed 
to  the  book  of  the  case.  The  bar  rests 
npon  an  immoveable  base  at  the  lower  part 
of  the  case;  and  is  mserted  faito  a  groove, 
by  which  means  it  is  dways  retdned  in  the 
same  position.  From  this  constmcthm,  it 
is  evident  that  the  extension  or  eootraction 
of  this  bar,  and  of  the  rod  of  the  penddum, 
will  be  eqnd,  and  in  contrary  directions. 
For  suppose  the  rod  of  the  penddum  to 
be  expuded  any  given  quantity  by  heat; 
then,  as  the  lower  end  of  the  barrmts  npoa 
a  fixed  point,  the  bar  vrill  be  expanded  up* 
wards,  and  raise  the  npper  end  of  the  pen- 
ddum jost  as  much  as  its  length  was  in- 
creased i  and  hence  its  length  bdow  the 
plates  wiU  bn  the  same  u  before.    Of  this 
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pendiilam,  lomewluit   improfed  by  Mr.  ever,  are  witlioat  span.     Tliey   inbabU 

Craftthwsite,  witch  and  dockmaker,  Dub-  principally  Sooth  Amenca,  aad  parUcnlariy 

Im,  we  hate  the  following  description,  «« A  Brasil  and  Guiana.  Hie  P.  criatata,  or  «;nan, 

and  B  (A^.  IS),  are  two  rods  of  steel  foiiged  »  two  feet  six  inches  in  length.    P.  en- 

out  of  the  same  bar,  at  the  same  time,  of  Bnnensis»  or  the  yacou,  is  of  the  siae  of  a 

the  same  temper,  and  in  every  respect  ben  tnrfc^,  and  is  fonnd  in  Cayenne  and 


siraifair.  On  the  top  of  B  is  formed  a  gibbet  Oniana.    The  Maraii  is  fonnd  in  flocks  in 

C ;  this  rod  is  firmly  supported  by  a  sted  Ooaana,  feeds  on  fmits,  and  roosts  on  trees. 

brack«>t  D,  fixed  on  a  kirge  piece  of  marble  ^^  A  ves,  Plate  XI.  fig.  5. 
£,  firmly  set  into  tiie  wftU  F,  and  having        PENIS.    See  Amatomy. 
liberty  to  move  freely  upwards  between        PENNANTIA  in  botany,  so  named  in 

cross  staples  of  bras,  1,  s,  5,  4,  which  bonoar  oi  Thomas  Pennant,  a  genus  of  the 

touch  only  in  t  point  in  front  and  rear  (the  Polygamia  Dioecia,  class  and  order.    Es- 

staples  having ^een  carrfiilly  formed  for  sential  character :  calyx,  none ;  coroUa  i&^ 

Ant  purpose);  to  the  other  rod  is  firmly  petalled;  stamens  five:  pericarpinm,  three 

fixed  by  its  centre  the  lensO;  of  twenty-  sided,  two-celled,  with  solitary  snbtnqoe- 

Ibar  foonds  weight,  althongh  it  should  in  trons  seeds.    Thm  is  hot  one  species,  vu, 

strictness  be  a  little  beh»w  it.    This  pen-  P.  eoiy  mboia,  a  native  of  New  Zealand, 
dulum  is  suspended  by  a  short  steel  spring        PENNATULA,  in  natural  liistory,  sm- 

on  the  gibbet  at  C :  all  which  is  entirely  jwn,  a  genus  of  the  Venues  Zoophyte  clam 

independent  of  the  clock.     To  the  bark  of  and  order ;  animal  not  aflbied,  of  various 

tiie  clock-platr,  I,  are  firmly  screwed  two  sliape^,  supported  by  a  bony  part  within, 

cheeks  neaily  cycloidal  at  K,  exactly  hi  a  naked  at  the  base,  the  upper  part  with  ge- 

fine  with  tlie  centre  of  the  verge  U    The  nerally  lateral  ramifications,  furnished  with 

maintamtne  power  is  applied  by  a  cylindrical  rows  of  tubular  denticles  producing  radiate 

Bteel.stnd,  in  the  usual  way  of  <regufaitors  polypes  from  each  tube.     There  are  about 

at  M.  Now,  it  is  very  evident,  that  any  ex-  eighteen  species,  of  which  P.  coccinea  is 

pension  or  contraction  that  takes  place  in  detcribed  as:  stem  round,  radiating,  with 

either  of  these  exactly  similar  roda,  is  in*  papillous  polype-bearing  sides,  and  elevate 

stnntly  counteracted  by  the  other;  whereas  at  the  top.    It  is  found  in  the  White  Sea, 

in  all  compenatien  pendulums  composed  of  is  soft,  r^,  an  mch  and  a  half  high,  and 

diflbrent  materials,  however  just  the  caicnin-  us  thick  as  the  little  tinger,  wrinkled,  with 

tion  may  seem  to  be,  that  can  never  be  the  the  papillae  disposed  in  rows.     P.  phos- 

case,  as  not  only  different  metals,  but  also  phorea  has  a  fleshy  stem,   vrith  a  rough 

different  bars  of  flie  same  metal,  tint  are  midrib,  and  imbricate  ramification.    It  in- 

not  manufiictiui«d  at  the  same  time,  and  habits  most  seas,  and  ennts  a  very  strong 

exactly  in  the  same  manner,  are  found  by  phosphoric  light  in  the  dark  i  about  four 

s  P^  pyrometer  to  diflRer  materially  in  inches  long,  red,  stem  vilkNis,  with  a  left* 

their  degrees  of  expansion  and  contraction,  ceolate  rough  midrib,  and  neariy  incum- 

a  very  small  change  affecting  one  and  not  bent  rays,  ^  tubes  pointing  all  one  way. 

the  other."    The  expansion  or  contraction  P*   renkbrmis ;    stem   round,   vermicuhv, 

«f  straigbt-gramed  firewood  lengthwise,  by  supporting  a  kidney-shaped  leaf-like  head, ' 

change  of  tempevatore,  ii  so  small,  that  it  praducuig  polypes  on  one  sufftce.    It  in- 

is  ibond  to  make  very  good  pendulum  rods,  habits  South  Carolina :   body  expanded, 

The  vrood  called  tapadiffo  is  said  to  be  still  kidney-shaped,  flat,  riling  from  a  short 

better.    Hiere  is  good  reason  to  believe,  round  stem,  and  covered  on  the  upper  sur- 

that  the  previous  baking,  vamlsfaing,  gild-  face  vrith  numerous  tulmlar  orifices,  through 

ing,  or  soaking  of  these  woods  in  any  melt-  wiiich  the  polypes  are  obtruded  at  pleasure; 

ed  laatler,  only  tends  tn  impair  the  pre*  the  upper  surfiice  is  of  a  rich  purple,  the 

perty  that  rendeve  them  valuable.    They  imder  side  briliant,  and  sometimes  yel- 

shonld  be  simply  robbed  on  the  outside  hmish. 

with  w«K  and  n  doth.    In  pendnhmu  of       PENNY,  an  ancient  silver  coin,  which, 

ys  caastinctian  the  error  is  greatly  dind-  though  now  Uttlo  uied,  was  the  only  one 

niihed,  but  net  taken  away.  current  among  our  Saxon  ancestors.     It 

PBNOViN.    See  ArroosTrss.  was  then  equal  to  ^th  part  of  a  pound. 

PENELOPE,  in  antaml  history,  a  genas  H  Bffiehlred»s  time  the  penny  wasthe  fOlh 

eC  birds  of  the  order  Qallina.    By  tmham^  part  of  the  Troy  ounce,  hence  the  denondna- 

they  are  mostly  anangad  under  the  genus  tion  penny-weight.  TUI  the  time  of  Edward 

HeleagrisyOrlbeTMHy.  Thairiags^Jimn.  the  fint,  M  penny  was  atnwk  with  a  crov 
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10  diqplfMnkiBtoit,  that  it  iiiiglk  on  oe- 
GMlon  b0  «uyy  bvokcn,  and  parted  into 
bohret  and  qvartm,  hoaee  tiie  term  lialf- 
pencOy  and  ftrtUDgt  or  Ibvr  thiiigi.  We 
have  now  copper  pence,  whieh  are  moch 
■Md  in  the  waj  of  change.  They  are 
manufactored  by  ttr.  Bolton^  and  are  veiy 
haadMme  coiw. 

PBMinr  loivM,  aTVoy-weighty  contaming 
twonty-lbiir  giamt,  eadi  of  which  is  equal 
in  we^ht  to  a  gram  of  wheat,  gatheired  oat 
of  the  middle  of  the  ear,  and  well  dried. 

PENSION,  no  perw>n  havmg  a  pension 
ftom  die  crown,  daring  pleasare,  or  for  any 
term  of  years,  is  capable  of  being  elected  a 
member  of  the  Honse  of  Commons.  Tb 
recdYO  a  pension  ftom  a  foreign  prince  or 
state,  withoat  leave  of  the  king,  has  been 
heM  to  be  criminal,  because  it  may  incline 
a  amn  to  prefer  the  interest  of  snch  Ibieign 
prince  to  that  of  his  own  conntry. 

PENSIONER,  hifeneial,  denotes  a  per- 
son who  receives  a  pension,  yearly  salary, 
•r  allowance.    Hence, 

The  band  of  gentlemen-pensioners,  the 
noUeit  sort  of  gaard  to  the  king^  person, 
eonsttts  of  Ibrtf  gentlemen,  who  receive 
a  yearly  pension  of  one  hnndred  pounds. 
Thkhonoorable  band  was  first  imtitated 
by  King  Henry  VUI,  and  their  office  k  to 
attend  the  Kii^  perMp,  with  their  battle- 
asMs,  to  and  fW>m  his  chapelroyal,  and  to 
receive  him  in  the  presence  dmmber,  or 
coming  ont  of  his  privy-lodgings :  they  are 
also  to  attend  at  all  great  solemnities,  as 
oorsmitions,  St  George's  feast,  public  au- 
dfenccs  of  embasndon,  at  the  sovercignls 
going  to  parfiament,  Ac. 

They  are  each  obliged  to  keep  three 
doable  horses  and  aservant,  and  so  are  pro- 
perly a  troop  of  horse.  They  wait  half  at 
a  time,  quarterly;  but  on  ChriitmaB-day, 
Bmterday,  Whttsnaday,  lie.  and  en  ex* 
traoidhmry  occasioaB,  they  are  all  obliged 
to  give  their  attendmico.  They  have  like* 
wise  the  honour  to  carry  up  the  sovereign's 
dhmer  on  the  coronation-day,  and  St. 
George^  femt;  at  which  times,  the  Kbg 
or  Queen  usually  confer  die  honour  of 
knighthood  on  two  snch  genttemen  of  the 
band  M  thefar  captain  presents.  Hieirarms 
are  gilt  tMittle4ises ;  and  their  vreapons,  on 
horse-back,  in  time  of  war,  are  cnrassiers- 
arms,  with  sword  and  pistols.  Their  stand- 
ard, in  time  of  war,  is,  argent,  a  cross  gules. 
Their  .captain  is  always  a  nobleman,  who 
has  under  him  a  lieutenant,  a  standard- 
bearer,  a  derk  of  the  check,  secretary,  pay- 
master, and  harbmger. 


PEN 

PENSTOCK,  a  shiiet,  or  flood-gate, 
serving  to  retain  or  let  go,  at  pleasure,  the 
water  of  a  aiill-pond,  or  the  like. 

PENTACHORD,  an  aadeot  mumcal  in- 
strument,  with  five  strings,  whence  the 


PENTAGON,  ki  geometry,  a  figure  of 
iiirt  sides  and  five  angles.  If  the  five  sides 
he  equal,  the  angles  are  so  too^  and  the 
figure  called  a  regahv  pentagon. 
•  The  most  considerable  property  of  a  pen- 
tagon is,  that  one  of  iu  sides  is  equal  in 
power  to  the  sides  of  a  htxsim  and  a  de- 
eagOQ,  inscribed  in  the  same  flkle ;  that  ia, 
the  square  of  the  side  of  tlie  pentagon  ia 
equal  to  the  snm  of  the  squares  of  the  sidta 
in  the  other  two  figures.  The  area  of  a 
pentagon,  like  that  of  aa^  otiier  polygon^ 
amy  be  obtained  by  resolva^  it  into 
triaqgles.     Poppns  has  also  demonstinlad 

that  twelve  regular  pentagons  ceotlai  more 
than  twenty  triangtes  incribed  in  the  same 
dKle.  The  dodecahedron,  which  w  the 
fomrth  regular  solid,  consists  of  twelve  pe» 
tagons.  Ia  fortifieatiaB,  pentagon  denotes 
a  fert  with  five  bmtions. 

PENTAGRAPH,  an  mstrument  wheie- 
by  designs  of  any  kind  may  be  copied  m 
what  proportion  yon  pleme,  vridioat  bemg 
skilled  in  drawing.  (Plate  Pentagraph, 
fig.  1),  is  a  phm  of  a  pentagraph,  aiid 
(H'  <  and  3),  part  of  the  mme  on  a  larger 
scale. 

The  penh^raph  is  made  of  brass,  and 
consists  of  four  leven  ABDE,  the  two 
kmgest,  AB,  ate  jomted  together  at  their 
ends,  the  ofiier  two,DE,  are  also  jointed 
together  at  one  of  thehr  ends,  and  to  the 
levers  A  B  at  the  others.  In  this  manner 
this  histrument  always  forms  a  parallelogram, 
aAa=:  eE«  and  «B «  =  aDe; /,g>,  and 
V^re  three  tubes  upon  the  levers,  two  of 
^f^yf,  gj  sUde  along  upon  their  respective 
levers,  and  can  be  fixed  at  any  point  by 
screws  (one  of  ttiese  tubes  b  shewn  se* 
parately  in  fig.  3),  any  one  ef  these  tubes 
is  adapted  to  receive  either  a  fUcinm.  or 
fixed  centre,  round  which  the  whole  instm- 
ment  turns  a  blunt  point  or  tracer,  to  pam 
over  the  original  design,  which  is  to  be 
copied;  or  a  crayon  to  draw  the  fignie,  or 
copy  of  the  orighml  design;  these  three 
points  must  be  always  in  one  right  Koe,  and 
by  the  construction  of  the  levers,  if  they 
are  once  set  in  a  line,  they  wUl  coatfnne  in 
it  through  any  of  its  motiorBi. 

The  proportion  in  which  it  will  reduce 
any  figure  will  be  easily  caleuhted.from  the 
same  priflciptoi  as  the  lever ;  that  the 
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feitnda  of  the  figorat  deieribed  b J  dtber  of  joint  One  choatd  be  ttkn  IM  tbe  talil^ 

iht  poblB,  wiU  be  io  tb«  aune  proportion  to  upm  which  the  inrtrmnent  it  naed,  is  a  per* 

each  other,  m  the  dittencM  of  those  points  hct  pine,  otfaerwiM  enrnt  wBl  ariM  fton 

from  the  folenim,  thus  if  tlie  point/  be  Ibetraineroreniyonbeinf sonetiaiiMthrewQ 

the  fiUcrom,  and  if  the  distance  from/to  oat  of  the  perpendienhhr,  and  itisfbrtlie 

g  be  half  the  distance  from  /  to  4,  the  aame  reason  that  the  leven  aie  Jointed 

site  of  the  fige'^  <1«ki>^<1  by  the  point  f  with  an  nis  as  explafawd  before. 

wUlbelialftfae  siaeofthe  fi|pire  described  Fig.  t  Tistn  rrntsars|ihjii  thn  i  iwninnii 

at  the  same  time  by  the  point  k.    The  fid-  paraUel  mler«  A  B  on  two  ralen  connect- 

erun,  as  we  have  said  before,  can  be  Chang-  ed  by  two  bars  CD,  which  are  of  eqnal 

ed,  as  also  the  pcndl  andthe  tracer,  and  lengtiis,and  the  distance  between  the  pins 

nny  of  the  thrte  can  hie  applied  to  either  of  by  which  the  levers  CD  are  fixed  to  the 

the  tubes  upon  the  levers,  if  the  tracer  is  rnlen,  are  the  same  distance  from  each' 

placed  hi  the  tube  A,  the  pendl  in  ^,  and  the  other  in  both  raters,  by  this  menos  it  is 

faknun  at/,  any  figure  described  by  the  easiiyseen,thatfiietwoialers,  AB,  willal* 

ttacer  &,  will  be  exactly  copied  one  half  the  ways  move  panllel  to  eadb  other, 

siie  by  the  pencil  at  ^,  and  ifon  the  contrary  Fig.  5,  is  another  rnler  difl^ng  from  the 

the  pencil  is  pfawed  at  A,  and  the  tracer  at.  other  m  bemg  doable ;  the  advahtage  of  it 

ir»  the  figure  drewn  by  the  pencil  will  be  over  fig.  4,  is,  that  the  two  rulers  A  B  can 

twice  the  siaeofthe  original  tnced  at  f.  be  moved  panllel  to  each  other  without 

When  the  fiUcrmn  k  placed  between  the  sliding  endways,  as  the  other  does,  every 

two  potaiU  at  gf  the  figures  described  by  part  of  the  movhsg  tiller  describing  the  arc 

«ach  point  vrill  be  fatvcrted  with  reipect  to  of  a  circle. 

each  other,  thou^  the  ssme  principle  ap-  PENTAMETER,  m  ancient  poetry,  a 

pliesy  that  the  magnitnde  of  the  figures,  kind  of  verse  consisting  of  five  feet,  or  me- 

vrill  bear  the  same  proportion  to  each  other,  tree ;  vrhence  the  name.    Tlie  two  first  feet 

as  the  distances  of  their  tracfaag  point  from  may  be  either  dactyls  or  spondees,  at  plea* 

the  fiilcfum  bear  to  each.othcr.    This  \ut  sure ;  the  third  is  always  a  spondee,  and 

position  of  the  instrument  is  seldom  used  the  two  last  anapcats :  such  is  the  following 

on  acroont  of  the  figure  being  inverted,  verse  of  Ovid, 

except  when  the  figures  traced  and  copied  i           s        3            4            5 

are  equal  to  each  other,  or  neariy  so,  as  niiMliiMriin  iflu    f     1       f  «i...«.«-. 

thefintposiUonwiUnotaUowofthat  C^rmm\!miti\tutem\im$hio]mnimeu. 

It  will  be  easily  seen  that  by  the  slidmg  A  pentameter  verse,  subjoined  to  an  hex- 


notion  of  the  tubes,  g  and/,  the  proportion  ameter,  constitutes  what  is  called  elegiac 

between  the  three  nmy  be  varied  in  any  PENTANDRIA,  in  botany,  the  name  of 

degree,  and  for  this  purpose  the  levers  are  the  fiAh  class  of  plants  m  the  linnsRan  sys- 

engraved,  and  divisions  made  to  set  the  teni,comistinf  of  plants  which  have  berasa- 

tobes  by,  so  as  to  redace  it  in  any  propoi^  phrodite  flowers  with  Sift  stamina.    There 

tioa,  and  at  the  same  time  put  the  three  sre  six  orders  in  thb  class,  foanded  upon 

points  in  the  same  right  line,  otherwise  the  thr  nimber  of  styles, 

figures  vrill  be  strangely  distorted;  ana  is  PENTAPETE8,  in  botany,  a  genns  of 

a  sillL  thread,  which  the  operator  books  the  Monadelphte  DodMsudria  class  and  or- 

round  bis  ion  finger,  by  pulling  this  he  dcr.    Natural  onkT  of  Colnmniferse.  Msl- 

nises  up  the  cray6n,g,»o  that  it  will  not  vace^,  Jossieu.    Essential  character:  ca- 

mark ;  each  joint  of  the  instrumfot  is  foim-  lyx  double,  outer  three  leaved ;  hmer  five- 

ed  by  a  sliort  axis,  i,  (fig.  t),  madv  fast  snd  parti'd ;  stamtan  fifteen,  with  Hw  lifules^ 

moving  with  one  lever,  k,  it  lias  pivots  at  petal  8ha|»ed ;   cep«nle   five-rellH,   many- 

its  ends,  working  in  a  small  cock,  /,  screwed  seeded.    Tliere  is  bnt  one  species,  rts.  P. 

to  file  upper  side  of  the  other  lever :  be-  phcenicea,  scarlet  fiowerad   pentapetes,  a 

naath  each  joint  asmall  tube,  m,  is  screwed,  native  of  the  East  Indies  sind  Japan, 

ito  upper  end  receives  the  low«*r  pivot  of  PENTHORUM,  in  botany,  a^nus  of 

the  axis  i,  and  in  the  lower  part  a  small  tlie  D^canflria  Pentagynia  rl4ss  and  order, 

spindle,  a.  is  fitted,  which  has  a  castor  at  the  Natural  order  of  Socciilen^se.    Seiupervi* 

bottom  to  support  the  weight  of  the  instra-  vie,  Jossieu.    Essential  rharertrr :   calyx 

ment,  by  the  turning  of  the  spindle  a  the  Sut  or  ten  cleft ;  petals  none,  or  five ;  rap* 

castor  vrill  ran  in  any  direction.    One  of  stile  five- cuspid,  five-celled.    There  is  only 

these  caslora  is  also  fixed  at  the  outer  end  of  one  species,  vts.  P«  sedoides,  American  pen* 

the  leTtiii  A  and  B|  as  well  as  beneath  each  fiiorum. 


PEP 

PENT$T£MON»  m  botany,  a  gtnnft  of 
Uie  Uidyaaniia  Angiwpermia  cHm  ud  or* 
<fer.  Natural  ord/er  of  Pcrsonatie.  Essen- 
tial ciiaracler:  cal^tx  five*le»vedi  coroNa 
bilabiate,  ventricose ;  nidtioeot  of  a  fifth 
sbuneo  baankd  above ;  capsule  two-cell- 
ed. There  are  two  ipecies,  vis.  P.  Imviga- 
ta»  amooth  penttteiiioiH  and  P.  pabeacens, 
hairy  p^nUleoioo. 

P£NULTIMA,  or  ptmdHmmie  ttflUbU, 
in  grammar,  denotes  the  last  syllable  but 
Ope  of  a  word;  and  hence  the  anti*pemil«i- 
mate  lyUable  is  the  last  but  two,  or  that 
iounedtately  before  the  peaaltiroa. 

PENUMBRA,  in  astronomy,  a  parHal 
shade  obeerved  between  the  perfect  sha- 
dow and  the  fiill  Ught  hi  an  eclipse.  It 
artsci  from  the  magnitmit  of  the  snn'k  body ; 
for  were  he  only  a  himinoas  point,  tlie  sha- 
dow would  be  aU  perfect;  bat  by  reason  of 
the  diameter  of  the  SQO,  it  happens  that  a 
place  which  is  not  illuminated  by  tiie  whole 
body  of  the  son,  does  yet  receivt  nys  from 
a  part  thereof.    See  AwtmnmotiY. 

PEPLIS,  ui  botany,  pars/mie,  a  genus 
of  the  Hexandria  Monogyaia  class  and  or- 
der. Nataral  oider  of  Calycaathemce. 
8aliicarim,Jos0ien.  Essential  character :  ca- 
lyx beU-dnped,  with  a  twelve-clelt  mouth ; 
petals  six,  inserted  into  the  calyx;  capsule 
two-celkd.  There  are  two  species,  vis.  P. 
portnia,  water  pamlane,  and  P.  tetiaudria. 

PEPPER,  m  Mftaral  history,  an  aroma- 
tic berry,  of  a  hot  dry  quality,  chiefly  nsed* 
in  seasonaig.    See  Prpta. 

We  have  three  kinds  of  pepper,  at  tliis 
thne  !■  oae  m  the  shops;  the  bfaick,  the 
white,  and  the  long  pepper. 

•  Blachpepperis  thefrattofaplantof  the 
Dmdria  Trigyma  chns,  without  any  tlower 
petals;  the  Aniit  itself  is  romidish  and  ra- 
fQOse,  aad  diapesed  in  ckuters :  it  is  brought 
from  the  Dutch  settlementa  in  the  East 


The  cemmon  white  pepper  is  fiictitioiui, 
bebig  prepared  from  the  bUtck  in  tbe  fol- 
lowmg  manaer ;  they  steep  this  in  sea  wa- 
ter, exposed  to  the  heat  of  tbe  sim  for  seve- 
ral days,  till  the  riod  or  outer  bark  loos-' 
ens;  they  then  take  it  oot,  and  when  it  is 
half  dry,  nib  it  till  the  riod  falls  off;  then 
tliey  dry  the  white  fnrit,  and  the  remains 
of  the^riad  blow  away  like  chaff.  A  great 
deal  of  the  heat  of  the  pepper  is  taken  off 
by  this  proeeM;  so  that  the  white  kind  is 
fitter  for  many  pwposes  than  ttt  black. 
However,  there  is  a  sort  of  native  white 
pepper,  produced  oa  a  speciee  of  the  same 
tdmii,  which  Is  mach  better  thaa  thelko- 
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titibus,  and  indeed  little  iaferior  to  the 
bhiek. 

The  hmg  pepper  is  a  dried  frait  of  an 
inch,  or  an  inch  and  a  half  in  length,  aad 
about  the  thiekneso  of  a  large  goose  (|uiU : 
it  is  of  a  hrownish-grey  colour,  cyliadrioal 
in  tlgore,  and  said  to  be  produced  on  a 
plant  of  the  same  genus. 

Pepper  is  principally  ased  by  ns  in  food, 
to  assist  digestion;  but  the  people  in  the 
East  Indies  esteem  it  as  a  stomachic,  and 
drink  a  strong  iufiisioii  of  it  in  water  by 
way  of  givuig  tijem  an  appetite :  they  have 
also  a  way  of  making  a  fiery  spirit  of  fer- 
mented fresh  pepper  with  water,  which  they 
use  tor  the  same  piu-pose.  ITiey  have  also 
a  way  of  preserving  the  common  and  long- 
pepper  in  vinegar,  and  eating  them  afler- 
wards  at  nieate. 

Pepper  fe^t^ry  a  lifpior  prepared  in  the 
foUuwmg  manner,  for  raierascopical  obser- 
vjitions :  put  common  Uaok  pepper,  grossly 
powdered,  into  an  open  vessel,  so  as  to 
oever  the  bottom  of  it  half  an  Inch  thick, 
and  pot  to  it  rain  or  river  water,  till  it 
covers  it  an  inch ;  shake  or  atir  the  whole 
well  together  at  the  first  mixing,  bat  never 
disturb  it  aftcrwands:  let  tlie  vessel  be  ex« 
posed  to  the  air  aneovered ;  and  m  a  lew 
days  there  will  be  seen  a  pellicle  or  thia 
akin  swimming  on  the  snrfiice  of  the  hqoor, 
looking  of  several  colours. 

This  is  a  congeries  of  multitndes  of  small 
aumals ;  aad  being  exammed  by  the  micro- 
scope,  will  be  seen  all  in  motion :  the  ani- 
mals,  at  first  sidit,  are  so  sBial>  as  not  to 
he  distinguishable,  unless  to  the  greatest 
magnifiers;  bat  they  grow  dsily  till  they 
arrive  at  thev  fiiU  siae.  Their  numbeis  are 
also  ooatmually  mcreasing,  till  tbe  whole 
suifiice  of  the  liquor  ia  fiiM  of  them,  to  a 
oonaderahle  depth.  When  disturbed  they 
will  soase'tan^  aM  dart  down  to  the  bot- 
tom, but  they  soon  afker  come  np  to  the 
soi^e  agahk  The  skin  appears  soonest  m 
wann  weather,  and  the  animals  grew  the 
qnidLest;  but  m  the  severest  cold  it  will 
succeed,  unless  Uie  water  freeaes. 

About  the  qoantily  of  a  pmTs  head  of  tfaia 
acum,  taken  up  on  the  nib  of  a  new  peny  or 
the  tip  of  a  hair  peadi,  is  to  ba  laid  on  a 
pfaite  of  cleat  glass;  and  if  applied  fint  to 
the  third  magnifier,  then  to  tbe  second, 
and  finally  to  the  first,  will  show  tbe  difier. 
ent  aaimalcules  it  contams,  of  sevend  kinds 
and  shapea,  as  well  assiaes. 

PEPPERMINT,  a  speciee  of  mint  See 
Ubmtba. 

PERAMBULATOR,    a  mackme  fur 
M 


FER  ?ER 

ataunrinf;  distances  upon  the  ground.    Its  on  the  arbor  of /has  twelve  teeth,  wa^kf 

external  figure  is  shewn  in  figs,  l  and  «,  which  it  turns,  has  forty,  it  wiU  turn  once 

Plate  Perambulator.    A  B  is  a  mahogany  for  3)  times  of/,  or  3\  times  IS  poles  =  40 

wheel  strongly  framed  and  hooped  with  poles  =±  1  forlong,  the  dial  of  the  hand,  ii,  * 

iron,  that  it  may  not  wear,  it  turns  in  h  wliich  it  carries,  is  divided  into  forty,  each 

bindle,  D  E,  which  the  operator  holds  in  equal  one  pole,  and  by  the  pin  in  the  plate, 

his  hand,  and  thus  wheels  it  along  upon  the  pt  it  strikes  the  bell  once  each  revolution, 

groimd.    At  F  is  a  piece  of  mechanism  to  The  pinion  of  eight  on  the  arbor  of  ik,  tomt 

register  the  number  of  revolutions  the  wheel  fc,  of  sixty-four  once  for  eight  ferlongs,  and 

has  made.    The  pivots  of  tlie  wheel  work  iu  pinion  of  six,  drives  I  of  seventy-two, 

into  pieces  of  brass  let  into  the  two  arms  of  once  round  for  twelve  of  Je,  or  ninety-six 

the  handle,  D  £ ;  on  tlie  end  of  one  of  its  furlongs  equal  twelve  miles.    The  hand,  m, 

pivots,  a  small  pinion,  a,  (fig.  3)  ia  fixed,  fixed  to  its  arbor,  points  out  these  dis- 

this  turns  another  pinion,  6,  upon  a  long  tances  on  a  circle  divided  into  twelve  for 

spindle,  d,  which  conveys  the  motion  to  the  miles,  and  subdivided  into  eight  for  fur- 

machmeryatF(fig.S);  both  pinions  have  longs,     A  small  scraper  is  fixed  to  the 

eight  teeth,  therefore  the  spindle,  d,  turns  frame  to  prevent  the  wheel  gathering  dirt, 

in  the  sune  time  as  the  great  wheel,  A  B-  and  thns  enlarging  its  circumference. 
This  spindle  is  let  mto  the  wood  work  of       In  wheeling  a  machine  along  a  road,  care 

the  handle,  as  is  shewn  in  the  dotted  line,  diould  be  taken  to  avoid  all  sudden  holes  or 

d  (fig.  tX  and  has  a  square  hole  in  its  end  hills  a»  much  as  posuble,  without  deviating 

to  receive  the  end  of  a  short  arbor,  e  (^g*  from  the  straight  line. 
4),  which  is  an  enlarged  plan  of  the  wheel        The  bell,  by  striking,  is  of  great  use  to 

work ;  this  end  has  an  endless  screw  on  it  point  out  every  furlong  which  might  others 

tnmuig  a  wheel,  /;  below  this  wheel,  on  wise  be  passed  unnoticed, 
the  same  arbor,  b  a  pmion  turning  a  wheel,        PERCA,  the  percik,  in  natnial  history,  m 

kf  and  lower  still  is  another  wheel  (hidden  genus  of  fishes  of  the  order  Thoracid.    Ge* 

by/),  turning  a  pmion,  g-,  on  whose  arbor  neric  character :  jaws  unequal ;  teeth  sharp 

is  the  small  hand,  i,  shewn  in  the  phm  of  mid  incnrvated ;  gill-covers  of  three  lami* 

the  dial  plate.    The  wheel,  ^  has  a  pi«  na,  scaly  and  ^enated;  donal  fin  spiny  on 

aion  on  its  arbor,  immediately  above  it,  the  fore  part;  scales  generally  hard  and 

turning  k^  which  has  pinion  above  it,  turn*  ron^.    lliere  are  sixty  species,  of  vrhieh 

ing  2,  whose  arbor  is  a  tube,  and  put  over  the   following  is  most  deserving  of  no- 

the  orb  of  A ;  this  tube  has  a  short  hand,-  tice. 

m  (fig.  5),  fixed  on  it«    The  long  hand,  n,        p.  fluviatUis,  or  the  common  perch,  is 

ii  fixed  to  the  arbor  of  the  wheel  k ;  this  generally  from  one  to  two  feetlong,  and  two 

arbor  is  not  made  fost  to  the  wheel,  but  to  pounds  and  a  half  in  weight,  and  lahabita 

*  a  circular  plate,  p,  against  which  the  wheel  tbe  clear  fresh  waters  of  almost  every  eoua- 

fits,  and  to  which  it  is  held  by  a  pin  put  try  in  Enrope,  sometimes  attaining  the 

throbgh  the  arbor  beneath  it,  by  this  meant  weight  of  ten  pounds.    It  is  gregarious, 

the  hands  can  be  turned  round  to  set  them  hannta  those  partt  where  the  stream  is  gen* 

without  movmg  the  wheel  A ;  a  pm  is  ^ed  tie  and  profound,  is  extremely  rapaciotts, 

in  this  wheel,  which  a,  every  revolution,  catches  with  avidity  at  ahnost  any  bait,  and 

lifts  and  lets  foil  a  hammer,  r,  to  strike  the  tenacious  of  vitality  to  an  extraordinary 

bell,  if  and  thus  give  notice  of  the  hand  degree,  survlvmg  a  journey  of  fifty  miles, 

having  completed  its  revohition.    Tlie  great  though  packed  up  in  dry  straw.     It  is 

wheel  is  half  a  pole  in  circumference,  and  highly  valued  both  for  its  firmness  and  fla- 

the  wheels,  a  6,  being  equal,  the  endless  your,  and  among  the  Romans  was  held  in 

screw  turns  once  for  every  half  pole  the  yery  superior  estimation, 
itttrument  is  wheeled  along  the  ground;        PERCEPTION,  m  kigic,  tbe  first  and 

the  screw  is  so  cot  that  it  turns  the  wheel,  most  simple  act  of  the  mind,  whereby  it 

/,  once  in  twenty-four  tarns  of  the  great  perceives  or  is  conscious  of  its  ideas, 
wheel  equal  twelve    polea^     The  lower        In  bare  perception,  the  mind  is  for  the 

wheel  on  its  arbor  has  thirty«stx  teetli,  and  most  part  only  passive;  yet  uapressioM 

turns  gf  of  twelve  teeth,  three  times  as  made  on  the  senses  cause  no  perception, 

fost,  or  once  for  four  poles  ^  this  is  equal  to  unless  tb^  are  taken  notice  of  by  the  mind, 

one  chain,  and  tbe  circle  of  the  hand,  i,  as  we  see  in  those  who  are  mtently  busied 

(fig.  5)  which  it  carries,  Ia  divided  into  one  in  the  contemplation  of  certain  objecti. 

biMdredi  each  equal  one  link  ^  the  phuon  It  ought  also  to  be  obaervedy  that  tbe  ideas 
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^sft  reeeiv^  by  perception  are  often  altered  winter  or  not :  those  which  retain  their 

by  the  judgment,  without  onr  taking  notice  leaves  are  called  ever-greens;   bat  such 

of  it;  so  that  we  take  that  for  tlie  percep-  as  cast  their  leaves,  are  called  deciduous, 

tion  of  onr  senses,  which  is  but  an  idea  Some  of  the^e  have  annual  stalks,  which 

fonned  by  the  Judgment:  thus  a  man  who  die  to  the  root  every  autamn^  and  shoot  up 

reads  or  hears,  with  attention,  takes  little  again  in  the  spring. 

notice  of  the  diaracters  or  sounds,  but  of  PERFECT,  in  arithmetic.  Perfect  num- 

the  ideas  excited  in  him  by  them.  oer  is,  that  all  whose  aliquot  parts  added 

l*he  fiicnlty  of  perception  seems  to  be  together,  make  the  same  number  with  tlie 

that  which  comtitntes  the  distinctbn  be-  number  whereof  tliey  are  such  parts.  Thns 

tween  the  animal  kingdom  and  the  inferior  six  is  «  perfect  number,  being  equal  1  + 

parts  of  nature.     Perception  is  also  the  2  +  3:soalsois«8::=:l4-«+4+7+14. 

first  step  towards  knowledge,  and  the  iulet  Mathematicians  have  been  at  considerable 

of  all  the  materials  of  it;'  so  that  tlie  fewer  pains  to  investigate  the  perfect  numbers, 

senses  a  man  has,  and  tiie  doUer  the  im-  ^^t  yrith  uo  great  success,  the  following  are 

pressions  th  it  are  made  by  them  are,  the  given  as  the  first  six  perfect  numbers : 

more  remote  he  is  from  that  knowledge  ^ 

which  is  to  be  found  in  other  men.  28 

PERCH,  or  Pearch.    S*e  Pbrca.  ^g^ 

Pbrch,  a  measure  of  length,  equal  to  g^^g 

five  yards  and  a  half.    See  Measure.  33550S36 

PERCUSSION,  in  mechanics,  the  im-  Q£oua/:oA&i: 
preision  a  body  makes  m  tallmg  or  stnkmg 

Upon  another,  or  the  shock  of  two  bodies  PERGlflARIA,  in  botany,  a  genus  of 

in  motion.    See  Motion.  the  Pentandria  Digynia  class  and  order* 

Percussion  is  cither  direct  or  oblique;  Natural  order  of  Contortas.      Apocinese, 

direct,  when  the  impulse  is  given  in  a  line  Jussieu.     Essential  character:   contorted; 

perpendicular  to  the  point  of  contact ;  and  nectary  surrounding  the  gentials  with  five 

oblique,  when  it  is  given  in  a  line  oblique  sagittated    cusps;    coroUa    salver-shaped* 

to  the  point  of  contact.    The  ratio  which  There  are  five  species. 

an  oblique  stroke  bears  to  a  perpendicolar  *   PERIANTHIUM,  in  botany,  ibeJUnoer* 

one,  is  as  the  sine  of  the  angle  of  incidence  Aip,  properiy  so  called,  the  most  common 

to  the  radios.    Thns,  let  a  b  (Plate  XII.  species  of  calyx,  placed  immediately  under 

Miscel.  ^g,  15)  be  the  side  of  any  body  on  the  flower,  which  is  contained  in  it  as  a 

which  an  oblique  force  fiills,  with  the  direc*  cup*    The  flower-cop  differs  in  point,  num« 

tion  d  a ;  draw  d c  at  right  angles  to  d  ^,  a  ber,  figure,  proportion,  and  situation. 

perpendicular  let  fiUl  firom  d  to  the  body  to  PERICAKPIUM.    See  Botany. 

be  moved,  and  make  ad  the  radios  of  a  PERICRANIUM,  in  anatomy,  a  thick 

circle ;  it  Is  plain  that  the  oblique  force  d«,  solid  coat,  or  membrane,  covering  the  out- 

by  the  laws  of  composition  and  resolution  side  of  the  cranium  or  skull, 

of  motions,  will  be  resolved  into  the  two  PERIGEE,  in  astronomy,  that  point  of 

forces  d  c  and  6  d ;  of  which  d  c,  being  pa>  the  sun's  or  moon*s  orbit,  wherein  they  are 

nllel  to  a  6,  hath  uo  energy  or  force  to  at  their  least  distance  from  the  earth,  in 

move  that  body ;  and,  consequently,  d  b  which  sense  it  stands  opposed  to  apogee, 

expresses  all  the  power  of  the  stroke  or  PERIHELIUM,    in   astronomy,    that 

impulse  on  the  body  to  be  moved :  but  d  6  pomt  of  a  pkmet's  or  comet's  orbit,  wherein 

is  the  right  sine  of  the  angle  of  incidence  it  is  in  iU  least  distance  from  the  sun ;  in 

dab;  wherefore  the  oblique  force  da,  to  which  sense  it  stands  in  opposition  to  aphe- 

one  fiUling  perpendicularly,  is  as  the  sine  of  liom. 

the  angle  of  mcidence  to  the  radius.  PERILLA,  in  botany,  a  genos  of  tho 

PERDICIUM,  in  botany,  a  genus  of  the  Didynamia  Gymnospermia  chus  and  order« 

Syngenesia  Poiygamia  Superflna  class  and  Natural  order  of  Verticellatse.     Labiatae, 

order.  Natural  order  of  Composite  Discoi-  Jnssieu*  Essential  character:  calyx,  upper- 

deae.  Corymbiferv,  Josiieu.  Essential  cha-  most  segment  very  short ;  stamens  distant ; 

EActer:  roroUets  bilabiate;  down  simple;  styles  two, connected.    Tliere  is  but  ono 

receptacle  naked.    There  are  six  species.  species ;  eis.  P.  ocymoides,  an  annual  plant, 

PERENNIAL^  in  botany,  is  applied  to  and  a  native  of  the  East  Indies. 

tbose  plants  whose  rooU  will  abide  many  PERIMETER,  m  geometry,  the  bounds 

jeMTt,  whether  they  retain  their  leaves  in  or  limits  of  any  figure  or  body.    The  perA'< 

tut 
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iiietwr  of  smfates  or  figures  are  lin«8,  those 
of  bodiea  are  sitrfaces.    In  circular  figures, 
instead  of  perimeter,  we  say  circomferencey 
or  peripfaeiy. 
PERINEUM,  or  Perineum.  See  Ana- 

TOiMY. 

.  PERIOD,  in  astronomy,  the  time  taken 
up  by  a  star  or  planet  in  making  a  revolu- 
tion round  the  sun ;  or  tlie  duration  of  its 
course  till  it  return  to  tlie  same  point  of  its 
orbit.  See  AsTkoNOMY.  There  is  a  won- 
dcrfal  harmony  between  the  distances  of 
the  planets  from  tlie  smi,  and  tlieir  periods 
round  him ;  the  great  law  whereof  is,  tliat 
the  squares  of  the  periodical  times  of  the 
primary  planets,  are  to  each  other  as  the 
cubes  of  their  distances  from  the  sun ;  and 
likewise,  the  squares  of  Uie  periodical  times 
of  the  secondaries  of  any  planet,  are  to  each 
other  as  the  cubes  of  their  distances  from 
that  primary.  This  hamHNiy  among  the 
planets  is  one  of  ibe  grMtest  confirmations 
-of  the  Copemican  hypothesis. 

Pehiod,  in  chronology,  denotes  a  revo- 
iution  of  a  certain  number  of  years,  or  a 
series  of  years,  whereby,  in  different  na- 
tions, and  on  different  occasions,  time  is 
measured ;  such  are  the  following. 

Period,  Cali^tpiCf  a  systehi  of  seventy- 
six  years.  The  talippic  period  compre- 
hends 48  common  year?,  and  2S  intercalary 
ones,  940  lunations,  and  22,7^  <^y^  See 
Chronology. 

Period,  i>t0]iysian,  or  Victorian  Period, 
a  system  of  5Sf  Innie-solar  and  Julian  yean, 
which  being  ekpaed,  the  characters  of  the 
moon  fiiH  again  upon  the  same  day  and 
tcria,  and  revolve  in  the  same  order,  accord* 
ing  to  the  opinion  of  ^tbe  ancients.  This 
period  is  otherwise  called  the  great  paschal 
cycle,  because  the  Christian  cbardi  first 
used  it,  to  find  the  tme  time  of  the  pasdia, 
or  easier.  The  sam  of  these  years  arise  by 
multiplying  togetlier  tlie  cycles  of  the  tun 
and  moon.    See  Easter. 

Period,  Hippvr^M^§,  a  system  of  504 
years,  both  lonar  and  solar,  i^idi  being 
elapsed,  Hipparchus  thought  that  the  reckon* 
faig  by  the  luear  motiou  would  coindde 
again  with  the  solar  mcawres.  Tliis  period 
coniprehcnds  S760  lunar  months,  or  1 1 1,(»39 
days ;  the  sum  of  which  arise  s  from  the  mnl- 
tipKcation  of  tlte  caHppic  period  by  4,  snb^ 
tracthig  unity  from  the  product. 

Period,  in  grammar,  denotes  a  small 
roT!i|>a«8  of  dtfcoorse,  cont^iining  a  perfect 
^iitf'nce,  aud  disHn«iiished  at  the  end  by  a 
point,  or  full  stop,  thus  (.};  and  its  mem* 


bers  or  divisions  marlwd  by  conunas,  colons, 
Sic, 

Period  is  also  used  for  the  character 
(.)  wherewith  the  periods  of  discourse  are 
terminated,  or  expressed,  being  commonly 
called  a  fiill  stop  or  point.    See  Pumctcja- 

TION. 

Period,  in  numbers,  a  distinction  made 
by  a  point,  or  comma,  after  every  sixth 
place  or  figure ;  and  is  used  in  numeration 
for  tlie  readier  distinguishing  and  naming 
the  Fcveral  figures  or  places,  which  see  un. 
der  Arithmetic. 

PERIOECI,  in  geography,  such  inhabi- 
tants of  the  earth  as  have  tlie  same  latitudes, 
but  opposite  louptudes;  or  live  imder  the 
same  parallel  and  tiie  same  meridian,  ^but 
in  different  semicircles  of  that  meridian,  or 
in  opposite  points  of  the  parallel.  These 
have  the  tame  common  seasons  throughout 
the  year,  and  the  same  phenomena  of  the 
heavenly  bodies ;  but  when  it  is  noon-day 
witli  the  one  it  is  midnight  with  the  other, 
there  being  twelve  hours  between  them  in 
an  east  or  west  direction.  These  are  found 
oik  the  globe,  by  the  hour-indea,  or  by 
turning  the  gk>be  half  round,  that  is  180 
degrees  either  way. 

PERIOSTEUM,  or  Pbriostiuii,  in 
anatomy,  a  nervous  vasculoos  membrane, 
endued  with  a  very  quick  sense,  inimedi* 
ately  surrounding  In  eveiy  part  both  the 
internal  and  external  surfaces  of  all  the 
bones  in  the  hfi^y^  excepting  only  so  much 
of  ttie  teeth  as  stand  above  the  gums,  and. 
the  j^ecutiar  phices  on  the  bones  in  which 
the  mnsck9  am  inserted. 

PERIPATETIC  pJbUosspfty,  that  system 
taught' and  estaMiriied  hy  Aristotle,  and 
namtained  by  his  followen,  the  Peripate* 
tks,  oaUed  also  Aristotelians. 

The  philosophy  of  Aristotle  may  be  di- 
vided into  three  distinct  brandies ;  instni- 
mental,  theoretical,  and*  practical.  Under 
the  first  head  are  included  his  doctrines 
concerning  logic;  under  the  second,  his 
principles  of  ptiysics,  pnemnatology,  onto* 
logy,  and  mathematics ;  and  unde^  the  tliird, 
hii  system  of  ethics  and  policy.  Upon  all 
these  we  cannot  enlarge;  iNit  shaH  lefer  to 
his  doctrroe  concerning  the  homan  mind 
and  animal  lifb. 

Aristotle,  having  undertaken  to  teach  a 
new  system  of  philosophy,  was  desirous  of 
receding  as  fiir  as  possible  firom  former  pfai^ 
losophers,  and  particularly  fVom  Plato ;  and 
in  treating  upon  any  subject  on  whidi  he 
had  no  new  doctnne  to  offer,  he  gave  old 
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•piaimiB  the  air  of  noTeUy,  by  clothinf^  them  which  it  understaDds.    It  is  of  two  kindSi 

in  new  lugiMge.    Thit  latter  method  ha  passive  and  active.    Passive  intellect  is  that 

adopted  on  the  aabject  of  mind.    He  as*  Ciciilty  by  whicli  the  understanding  receives 

sart^  with  Piato,  that  thent  are  in  men  the  forms  of  things :  it  is  the  seat  of  species. 

diAront  IhcaUies,  wlticli  have  respectively  Active  intellect  is  the  efficient  cause  of  all 

a  difierent  organ;  but  bo  desis;nedly  ex-  knowledize;  and  is  eitlier  simple^  when  it  is 

pressed  his  doctrine  upon  this  l^ead  in  ob-  en^loyed  in  the  near  apprehension  of  its 

scnre  terms,  which  cannot  be  explained  object  ^  or  complex,  when  it  compounds 

with  entire  perspicoity    witliout    suppos-  simple  conceptions,  in  order  to  produce  be- 

in|r,  as    many   writers  have  done,   what  lief  and  aMent.    The  latter  is  either  true  of 

Arbtotle  ought  to  have  taught^  instead  of  tiUse,  the  former  neitlier.    The  action  of  the 

endeavouring?  to  discover  what  he  actually  intellect  is  either  Uieoretical  or  practical ; 

did  teach.    His  leading  tenets  on  fliis  sub-  tlieoretical,  wJien  it  simply  considers  what 

ject  are  tliese :— The  soul  is  the  first  prin-  'is  tme  or  false;  and  practica],when  it  judges 

ciple  of  action  in  an  organised  body,  pos«>  whether  any  U)ingis  good  or  evil,  and  here- 

sessing  life  potentially.    The  fouI  does  not  by  excites  tlie  will  jto  pursue  oi'  avoid  it,  4- 

move  itself;  for  whatever  moves  is  moved  The  principle  of  local  motion  is  the  desire, 

by  some  otlier  moving  power.    It  is  not  a  or  avenion,  whicli  arises  from  the  practical 

rare  body,  composed  of  elements ;  for  tlien  exercise  of  the  understanding.   This  desire. 

It  wotdd  not  have  perception  more  than  the  or  aversion,  produces  eillier  rational  voli- 

elements  which  compose  it.    Tlie  sotd  has  tion  or  sensitive  appetite.    The  production 

three  faculties,  the  nutritive,  the  sensitive^  of  animal  life  arises  from  the  miion  of  the 

and  tlie  rational ;  the  superior  comprehend-  nutritive  soul  with  animal  heat.    Life  Is  the 

tng  the  inferior  potentially.    The  nutritive  contiuuance  of  this  union;  deatli,  its  disso- 

faculty  is  that  by  which  life  is  produced  and  lution, 

preserved.  The  sensitive  faculty  is  that  by  The  natore  of  the  first  principle  of  animal 
irtdch  we  perceive  and  feel;  it  does  not  life,  and  of  all  perception,  intelligence,  and 
perceive  itself  nor  Hb  organs,  but  some  ex*  action,  Aristotle,  as  well  as  all  other  pbilo- 
term!  objects  throngfa  fbe  Intervention  of  its  soyhers,  was  at  a  loss  to  explam.  Having 
organs,  which  are  adapted  to  produce  the  no  other  way  of  judging  concerning  it  than 
sensatioiM  of  siglit,  hearing,  smell,  taste,  by  observing  its  operations  as  far  as  they 
and  touch.  The  senses  receive  sensible  are  subjects  of  experience,  he  could  only 
species,  or  forms,  without  matter,  as  wax  define  the  mind  to  be  that  principle  by 
feccives  die  impression  of  a  seal,  without  which  we  live,  perceive,  and  understand, 
receiving  any  part  of  fts  substance.  The  Wlien  he  attempted  to  mrm  an  abstract  con- 
external  senses  perceive  objects ;  bat  it  is  ception  of  this  principle,  he  saw  that  there 
the  common,  or  internal  sense,  which  ob-  mn^t  be  some  substance  which  enjoys  such 
serves  their  difference.  The  internal  sense  perfection  an  to  be  capable  of  performing 
perceives  varions  objects  at  the  same^  in-  this  fimction ;  but  he  was  wholly  ignorant 
stant.  Perception  difleiv  from  intellect;  of  tlie  nature  of  this  substance,  and  there- 
the  former  being  common  to  aO  animals,  fore  in  detining  it  he  made  use  of  a  term  ex- 
the  hitter  to  a  few.  Fancy  is  the  percep-  pressive  ot  the  confused  idea  which  he  had 
tion  prodnced  in  any  animsA  by  the  imme-  formed  to  himself  from  observing  its  opera- 
diate  action  of  the  senses.  It  is  accompa-  tions,  and  called  it  perfect  energy ;  that  is, 
nied  with  different  feefings,  aceordmg  to  *  if  he  had  confessed  the  truth,  some  sub- 
the  nature  of  the  object  by  which  it  is  pro-  stance  which  is  adapted  to  produce  sensi- 
daeeii.  Mevoiy  is  derived  from  tecy,  iive  and  rational  life  in  certain  organized 
and  has  its  seat  in  tiie  saaoe  po«rer  of  tte  bodies. 

soul.    It  is  tile  effect  of  some  image  im-       This  term  will  afford  the  attentive  reader 

pressed  upon  the  soot  by  means  of  the  a  strikmg  example  of  the  manner  m  which 

senses.   Where  thisViage  cannot  be  fetai»-  Aristotle  endeavoured  to  explain  the  prin- 

ed,  thiwiaii  an  eaeess  ci  laoistBre  or  dry-  ciplcs  of  nature  by  vague  notions  and  un- 

nem  ia  the  temperature  of  the  braiB,  nw-  aseaning  words.    But  on  other  subject?  he 

maryneasaa.    JUmiaisecnce  is  that  liiealty  is  sometimes  remarkably  clear,  as  in  his 

of  the  mind  by  whieh  we  search  for  any  discussion  on  '^  PoUtics''  he  stat^,  in  few 

thiac  whsdi  we  wish  to  reooUeet  through  a  words,  tlie  only  legitimate  purpose  of  politi- 

aeriea  of  Ahiags  nearly  rolatad  to  i^  till  ai  cal  establishments.    <'  Every  potitical  %6- 

last  we  caU  to  mind  what  me  had  foi;goHeB.  ciety  forms,  it  a  plain,  a  sort  of  community 

The  intaHeet  ia  that  part  of  tb^  soul  by  or  partnenhipi  instituted  for  the  benefit  of 
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the  partnen.    Utility  is  the  end  and  aim  of  the  many  to  a  few,  or  to  one,  are  moreover 

every  such  institution ;  and  the  greatest  and  nnjust    For  these  reasons  Arikto^e  recom- 

most  extensive  utiKty  ig  the  aim  of  that  mends  a  constitntion  that  combines  and 

xcreat  association  comprehending  aO  the  rest,  balances  the  three  orders  as  the  mnst  gene- 

and  known  by  the  name  of  the  common-  raUy  likely  to  promote  the  good  6f  society, 

wealth."    Having  stated  and  explained  the  To  his ''  Treatise  on  Politics"  Aristotle  has 

grand  purposes  of  society,  he  considers  the  added   two  books  on  *'  Oeconomics,"   in 

best  systems  of  means  for  attaining  those  i^rhichhehas  treated  in  a  similar,  way  on 

purposes,  and  traces  the  distinction  of  ranks  the  management  of  domestic  concerns, 

which  arises  from  the  inequalities  of  mdivi-  Nothing  is  to  be  met  with  in  the  writmgs 

dual  talents,  virtue,  and  fortune.    Political  ^  Aristotle  which  decisively  determines 

institutions  are  best  fitted  for  promoting  whether  he  thought  the  soul  of  man  mortal 

human  happiness^  when  they  are  most  suit-  ^^  immortal ;  but  the.  former  appears  most 

able  to  the  opinions  and  sentiments  of  the  pyobgW^  from  his  notion  of  the  nature  and 

people,  and  the  circumstances  of  the  times  ^^^  ^^  ^^  human  soul,  which  he  con- 

and  country.    No  one  political  system  will  c^jved  to  be  an  intellectual  power,  externally 

equally  suit  aU  situations,  and  scarcely  any  transmitted  into  the  human  body  from  ao 

two.    Oovempient  being  an  arrangement,  Eternal  Intelligence,  the  common  source  of 

the  best  government  most  be  the  best  ar-  nationality  to  human  beings.    Aristotle  does 

rangement,  and  the  best  arrangement  is  ^^^  inform  his  readers  what  he  conceived 

that  in  which  the  materials  to  be  arranged  ^j^  miiversal  principle  to  be;  but  there  is 

are  the  best  fitted  both  tp  receive  and  to  ^^^  proof  that  he  supposed  the  union  of  this 

preserve.    The  materials  of  the  statesman  principle  with  any  individual  to  continue 

or  legislator  are  the  mimber  and  character  ^^^  detiih. 

of  his  people,  and  the  extent  and  quality  of  PERIPHERY,  in  geometry,  the  ctrcom* 

his  country.    TTie  excellence  of  a  common-  f^^^c  of  a  circle,  ellipses,  or  any  other  re- 

wealth,  however,  U  not  to  be  estimated  by  ^  curvilinear  figure, 

its  populonsness  or  extent,  but  by  Its  fitness  ^  pgRipLQCA,   in  botany,  a  genus  of 

for  perform  ng  «ts  proper  fimcUons;  ttie  ^^^    pe„tandria   Digynia  class  Ind    oiv 

same  energiM  and  »iabits  constitute  the  ^^^     ^^^^  ^^^^^  ^^  Contort..    Apo- 

happiness bothofmdividnaUandofnations.  ^^      j^^^    Essential  character:  nee- 

Men  n^ke  feovernments,  not  governments  encircling  the .  gentials,   and  putting 

themjiior  by  any  system  of  political  ar-  ^J^  ^^^   ^^^^^     rj^^  ^   ^^^^^^ 

vangements  am  a  happy  commonwealth  be  ^^  ^.^^  p               ^^^^  y.^^ 

constituted  from  fools  or  cowards,  profli-  ^                ^^   periploca,   has   shrubby, 

gates  or  knaves.    TTie  bncks  mmt  be  first  ^       ^^^   ^^^  ^.^^ .  dark^olo  J- 

prepared  before  the  edifice  can  be  reared.  ^  ^^      ^^^   ^^^  ^^^^  brandies. 

The  hmnanclwracter  IS  a  compound  of  good  ^^          ^^^^^  ^^  ^^^    j^^^  ^ 

and  eva ;  the  former  arises  from  the  balance  ,^^^j    ^^arly  four  inches  long,  and  two 

of  the  aifections,  under  the  conlroul  and  j^^^  .^  ^^  ^^^    ^  ^  lucid  green  on 

guidance  of  reason,  the  hitter  results  from  ^^^           ^^^  ^^^  underneath,  oppo- 

passion  operating  without  restraint.    That  ^      ^j;  ^^  foot4italks  ;  the  floweis  ap- 

govcmment  is  the  best  which  most  power-  '  ^^  ^^^  ^^^  ^  ^  ^^1  ^^iidm  in 

fully  sUmuUtes  the  energies  of  the  people  ^^^  ^^  ^         ,^  ^^^      ^  ^^  ^^^ 

to  beneficial  purposes,  and  restrams  them  .         ^^  ^^^^ 

from  hurtful  pursuits.    That  must  be  a  sys-  „.««„.             ••_*•.     •  i.  v 

t^roffreedom,  in  the  first  pU«e  tempered  PK»/SCII,m   geography,  the  m^ 

bv  order!  and  moderation  in  the  second,  tanu  of  either  frigid  sone,  between  the  po- 

SlCd  go^erm^^^^  wisely  formed  and  ba-  ^r  circles  and  the  poles ;  where  the  «m, 

"n«d,  best  corrcspind  to  the  «bite  of  man-  when  m  the  summer  signs,   move,  only 

kinX    Democracy,tho««h  apparently  most  tound  about  t^em,   wi^out  fetUng,  «d 

agreeable  to  tlie  rights  of  man,  is  not  the  ^J""^"*'  '^  ^''  ill!!Jth"  J^ri^ 

best  adapted  to  hifwants ;  the  general  wiU,  ^y,  turn  to  all  the  pomU  of  the  honson. 

unrestrained,  is  apt  to  run  into  excess;  to  PERISTALTIC,  in  medicme,  a  venm. 

be  precipitate  in  deliberation,  and  tardy  in  cnhur  spontaneons  motion  of  the  intestines, 

execution.    While  simple  democracy  is  in-  performed  by  the  conlractioB  of  the  circu- 

expedient  for  the  people  themselves,  simple  hr  and  IbngHodinal  fibres,  of  which  the 

aristocracy  and  simple  monarchy  are  equally  Heshy  coats  of  the  intestines  is  composed ; 
inexpedient-,  and  being  the  subjection  Of    l)y  means  whereof  the  chyle  is  driven  into 
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^benfifieet  of  the  lacteal  veinfl,  and  the  fe- 
ces are  pfotmded  toward*  tlie  anos. 

PERITROCHIUM,  in  mechanics,  de- 
motes a  wheel,  or  circle,  concentric  with  the 
haie  of  a  cylinder,  and  moveable  together 
with  it,  aboat  an  axis.    See  Mbcham ics. 

PERIWINKLE.    See  Bdccinum. 

PERMIT,  a  licence  or  warrant  for  per- 
0OBB  to  past  with  or  aell  goods,  having  paid 
the  dnties  of  customs  and  excise. 

PERMUTATION  f^qwatUies,  in  alge- 
bra, the  same  with  combination.  See  Com- 
bination. 

PERORATION,  in  rhetoric,  the  epi- 
logne^  or  last  part  of  an  oration,  wherein 
what  the  orator  had  insisted  on  throogh  his 
whole  disconne,  is  nrged  afresh  with  greater 
▼ehemence  and  passion.  The  peroration 
consists  of  two  parts :  1.  Recapitnhitiony 
wherein  the  solMtance  of  what  was  diffiised 
tbroogboot  the  whole  speech  is  collected 
briefly,  and  ouiorily,  and  snmmed  op  with 
new  force  and  weight.  S.  The  moving  the 
passions,  which  is  so  pecniiar  to  the  pero- 
ration, that  the  masten  of  the  art  call  this 
part  sedea  afiecmnm.  The  passions  to  be 
raised  are  varioos,  according  to  the  various 
lunds  of  oration.  In  a  panegyric,  love,  ad- 
miration, emalation,  joy,  &c.  In  an  invec- 
tive, hatred,  contempt,  &c.  In  a  delibera- 
tion, hope,  confidence,  or  fear.  The  qnali- 
ties  required  in  tlie  peroration  are,  that  it 
be  very  vehement  and  passionate,  and  that 
it  he  short;  because,  as  Cicero  observes, 
lean  soon  diy  up. 

PEROnS,  in  botany,  a  genus  of  the 
Triandria  Digmm  dass  and  order.  Essen- 
tial cfaaraeter:  calyx  none;  corolla  two- 
valved;  valves  equal,  awned.  Hiere  are 
tvro  spedis,  ais;  P.  hitifolia,  and  P.  poly- 
stachya,  botii  natives  of  the  East  Indies. 

PERPENDICVLAR,  m  geometry,  a 
fine  ftlUng  dhrectly  on  another  line,  so  as  to 
make  eqiml  angles  on  each  side ;  called  also 
a  noranl  Une*    See  Giombtry. 

PsupRNDicuLAR  U  a  jMroMe,  is  a  right 
line  cutting  the  parabola  in  the  point  in 
vrfaichaBy  other  right  line  tooches  it,  and  is 
also  itself  perpendicufaur  to  that  tangent. 

PbrfstoaIi  itreWf  b  one  which  b  acted 
upon  by  the  teeth  of  a  wheel,  and  which 
continues  its  action  for  an  indefinite  length 
of  time,  or  as  long  as  the  teeth  of  the  wheel 
continue  to  act  upon  it. 

PERPETUITY,  hi  the  doctrine  of  an- 
nuities, is  the  nmnber  of  years  in  whidi  the 
simple  interest  of  any  piindpal  sum  will 
amoont  to  the  same  as  the  principal  itself; 
pr  it  is  the  number  of  y^arsT  purchase  to  be 
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given  for  an  annuity  which  is  to  continue 
for  ever ;  and  it  is  found  by  dividing  XlWU 
by  the  rate  of  interest  agreed  upon :  thus 
allowing  5  per   cent,    the   perpetuity  is 

100 
£  —  z=  30;  and  at  the  rates  usually  adopt- 
5 

ed,  the  perpetuity  is  as  follows : 

lOO 
At  5  per  cent.  -—  =  S3.S33,  &c 

100 

* -r  =  «5.  . 

100  ' 

41 TT  =  ^^'^^»  *^ 

100 
6 -^  =  20. 

100 

6 — r-  =  16.66,  Stc 

6 

7 ^  =  14.28,  &c. 

« 112=1».5. 

These  are  the  number  of  years  purchase 
to  be  given  for  a  perpetual  annuity,  on  the 
supposition  that  it  is  receivable  yearly. 

Perpetuity,  in  law,  is  where,  if  all  that 
have  interest  join  in  the  conveyance,  yet 
they  cannot  bar  or  paM  the  estate;  for,  if 
by  concurrence  of  all  having  interest,  the 
estate  may  be  barred,  it  is  no  perpetuity. 

PERRY,  a  drink  made  of  pears,  in  the 
same  manner  as  cyder  is  made  from  apples. 
See  Ctdbb.  The  pears  must  be  peifectly 
ripe,  and  to  give  the  liquor  a  greater  degree 
of  tartoess,  some  mix  crabs  with  them. 
The  best  fruit  for  making  perry  is  such  as 
is  least  fit  for  eating,  as  the  rhoak-pear, 
borehmd-pear,  horse-pear,  and  the  barber- 
ry-pear. 

PERSEUS,  in  astronomy,  a  constella- 
tion of  the  northern  hemisphere,  which,  ac- 
cording to  the  catalogues  of  Ptolemy  and 
Tycho,  contains  twenty-nine  stars ;  but  in 
the  Britannic  catalogue,  sixty-seven. 
.  PERSIAN  wheels  an  engine,  or  wheel, 
turned  by  a  rivulet,  or  other  stream  of  wa- 
ter, and  fitted  with  open  boxes  at  its  cogs, 
to  raise  water  for  the  overflowing  of  lands, 
or  other  purposes.  It  may  be  made  of  any 
sixe,  according  to  the  height  the  water  is  to 
be  raised  to,  and  the  strength  of  the  stream 
by  which  it  is  turned.  This  wheel  is  placed 
so,  that  its  bottom  only  k  unmersed  in  tlie 
stream,  wherein  the' open  boxes  at  its  cog^ 
are  all  filled  one  after  another  with  water, 
which  is  raised  vrith  them  to  the  upper  part 
of  the  wheel's  circuit,  and  then  naturalljr 
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eiDptiet  Hsetf  iiito  a  troDgli,  whifh  carries  that  is,  attach  themselves  to  the  roots  cf 

it  to  the  land.  o^er  plants,  from  wbkh  they  derive  their 

PERSON,  in  tlninHitic  poetry,  the  dta-  nonrisluuent    The  stems  and  hnmches  are 

lacter  assumed  hy  an  acter,  or  he  who  is  cylindrieal  when  yoang,  except  in  sonw^ 

represented  by  the  player.    Thus,  at  tiie  species  of6g-wort,  in  which  they  are  square, 

head  of  dramatic  pieces,  is  placed  the  dra-  The  teaves  are  simple,  genenUy  pikced  op^ 

matis  peisoOK,  or  list  c^  the  persons  that  are  posite  in  pairs  at  the  bottom  of  the  branches, 

to  appear  on  the  stage.    Father  Bossn  oh-  bat  u  many  genera,  stand  alternate  to- 

serves,  thiit  in  the  epic  and  dramatic  poem,  wards  the  top,    Some  species  of  trampet^ 

the  same  person  must  reign  throughout ;  flower  have  the  common  £i0t*stalk  of  theit 

that  is  must  sustain  tlie  chief  part  through  winged  leaves  tenninated  by  a  tendiM,  with 

the  whole  piece,  and  die  characters  of  all  three  or  five  branchea.    In  a  species  of  oor- 

the  other  peridkis  must  be  subordinate  to  natia  is  observed  a  stipnia  or  scale,  in  Ibrm 

liiiQ.  of  a  half-moon,  of  the  same  ssbstanoc  with 

Person,  in  grammar,  a  term  applied  to  the  leaves  between  whseh  it   is   pUced« 

such  nouns  or  pronouns,  as  being  either  The  flowers  are  imiversaUy  hermaphrodite, 

prefixed  or  understood,  are  the  nominatives  They  prooeed  either  singly,  or  in  dusten, 

in  all  inflexions  of  a  verb  ;  or  it  is  Uie  agent  from  the  wings  of  Che  leaves,  a^in  Aaseri* 

or  patient  in  all  finite  and  personal  verbs,  can  vibornmn,  or  termnuite  the  branches  m 

See  Grammar.  a  spdw,  paoide,  or  head,  as  m  coimrtia, 

PERSONAL  ^tkes,  tithes  paid  of  such  tenrain,   flee.    In   the   latter   tfwy  seem 

profits  as  come  by  the  labour  of  a  man's  ph|ced  in  whorls.    The  calyx,  or  flower* 

person,  as  by  buymg  and  salUng,  gains  of  cup,  is  of  one  leaf,  which  is  cat  into  twO| 

merdiandise,  and  handicrafts,  &c.  *««»  few»  or  five  drvisioos  that  are  perma« 

PERSONALITY,  an  action  is  hi  the  ■««*.  In  the  trampet-flowcr,  the  calyx  faMi 

personaUty,  where  it  is  brooght  against  the  aff  early,  and  generally  resolves  itself  hito 

right  pewon,  or  the  person  agamst  whom  in  five  distinct  leaves.    The  corolla  is  com-t 

law  it  lies.  posed  of  one  irregidar  petal,  wHh  two  lipS| 

PERSONATE,  in  kw,  is  the  represent-  reseniUing  tlie  head  or  snoqt  af  an  miimal. 

Ing  a  penon  by  a  fictitiovM  or  assumed  cha-  In  tead-flax,  the  petal  is  terroraalad  befahid 

meter,  so  as  to  pass  for  the  person  itspiv-  by  a  nectarium  in  fiirm  of  a  spur.    Tins 

seated.    Peiaonating  bail,  is  by  stat.  tl  stamina  in  phmti  of  tiie  first  section,  are 

Jac.  I,  c.  US,  a  capital  felony.    By  various  t^o  or  four  in  number.    In  hedgp-hyssop, 

other  statotes,  personating  seamen  entitled  and  some  spedes  of  vervain,  »the  filaments 

^    to  wages,  prise-oooey,  &c.  is  also  a  capital  are  four  in  nomber,  but  two  of  tliese  only 

fylf/gy^  are  terminated  hy  anthers  \  so  thait  the  ntim- 

PER80NATJE,  in  botany,  masked,  the  ber  of  periect  stamhm  in  these  plum  is 

name  of  the  fortictli  order  in  Linmeus^  ©oly  **">•    The  seed4md  is   single,   and 

Fra^nents  of  a  Natural  Method,  consisting  placed  above  the  recvptade  of  the  flowir. 

of  a  number  of  plants  vrhosc  flovrers  arc  ftir-  The  style  Is  single,  tbretdsfaq)ed,  bent  hi 

nished  with  an  irregular  gaping  petal,  which,  the  direction  of  the  stamin^  and  crowned 

in  figans  somewhat  resembles  flie  snoat  of  with  a  stigma,  whidi  is  genarrily  bhmt,  and 

an  anhnaL    Most  of  flie  genera  of  this  na*  somatsmes  divided  into  two.    The  seed- ve»i 

tmal  order  anaoge  themselves  ntider  tlie  .  talis  a  capsule,  generally  divided  taitemally 

tiatt  and  order  **  Didynanria  Angiosper-  into  two  cavities,  and  externally  hito  tiie 

mia."    The  rest,  althei^  they  cannot  en-  Mne  nnmber  of  vahres.    The  seeds  are 

4er  faito  the  artificial  dass  jnst  mentioned,  nuaesoas,  and  afixM  to  m  reoaptade  lii 

lor  waivt  of  the  <!laasic  character,  (the  in^  tbe  middle  of  the  capsote. 

•quality  of  the  stamhm),  yet,  in  a  natiand  PER800WIA,  in  botany,  sonatned  m 

method,  which  admits  of  greater  latitHde,  honmir  of  €.  fl.  Persoon ;  a  geaus  of  the 

tmy  be  arranged  vnth  the  Persongtae,  ytkidk  Tetrandria  Monogynia  dasa  and  order.  Es- 

they  resemble  in  their  luibit  and  general  lential  character:  calyx  none|  petals  fonr, 

appearance,  and  particularly  in  the  dream-  Haminlferotts  towards  the  base ;  glands  fbnr 

ytance  eospivssed  in  the  titte.   This  order  at  the  base  of  tlie  gvrrn;  sfigma  blmft{ 

fbmMMs  both  herhaeeoiM  and  woody  iMsger  <lnipe  oneseefled.    This  genas  conasu  of 

lalAcsof  the  shrub  and  tree  khid.    The  subvnnhwousfanibB;  Jewea  comno»tyaf<i 

roots  ate  generally  fibrous  and  branched)  lecnale,  witiwnt  atipoles;  coraAi  smooth 

In  f  erardia  and  taasla,  #iey  ara  tnberons.  laitfam  ^  anthem  •linear,  finally  beitt  %ack  r 

The  fo«ts  o£  broam^i^e  ve  pasasftk:a]$  style  pecmaDQit,  siaDMh ;  drap««dtable  in 
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nHHt ;  6oiiieA  yeUo«.  Natives  of  the  islands 
i«  the  Sontheni  Oresn. 

PERSPECTIVE  is  the  fouaklation  of  idl 
the  polite  or  Kbend  arts  that  have  their  basis 
in  drawing  ;  though  colonring,  takea  ah* 
aliaetedly,  does  not  come  within  its  rales, 
jet  the  painter  as  weU  as  the  scalptor  and 
arehitect  cannot  hot  derive  essential  ad  van- 
teges  froas  a  knowledge  of  perspective  ;  It 
is  indeed  diflicolt  to  conoetve  how  a  person 
who  haa  not  either  been  insinicled  in,  or 
been  gifted  by  nature  wilh  9om^  idea  of  the 
effects  produced  by  loealify  and  distaace, 
can  form  any  thing  like  a  cciraect  opiniQO  of 
the  merits  of  those  initations  of  natnfc 
which  eome  under  the  heads  of  portnstt| 
landseape,69are,  or  architectural  drawing. 

Penpectiveis,  io  brief,  tlie  art  ofsupre- 
seDtin«(t  upon  a  phuie  surface,  the  appear^ 
aucc  of  objects,  however  diversified,  siiuiiar 
to  Ihattliey  assume  upon  a  ghMs^Iaue  in* 
terposed  between  tliem,  and  Die  eye  at  a 
given  distance.  The  represeiifation  of  a 
solid  object  on  a  plane  snrfiice  can  shew  the 
origmal  in  no  other  point  of  view  bnt  that 
Irom  which  it  is  at  the  time  bchdd  by  the 
dnmghtinian ;  the  least  eiiange  in  any  of  the 
parts  requires  a  change  in  the  vrhole  ;  nn- 
less  in  fancy  drawings  where  a  fiio«imile  is 
not  required.  Nor  can  any  deviation  from 
the  several  linea,  which  will  be  hereafter 
explained,  and  on  which  the  truth  and  cor- 
rectness of  repgmentation  depend,  be  al- 
fewed  without  oboimiag  the  bcarints,  di- 
rections, and  tendency  •£  aU  the  perspec- 
tive hnes  which  oonstitoie  the  baiis  of  tliat 
£iitliAd  aad  convergiBg  aeries  vrlnch  unite 
aUtheoonqponcnt  parts  in  the  most  pleasing 
and  harmonious  conoinnity. 

By  penpeetive  we  use  taught  to  delineate 
vtW^  Ills  on  a  pfeine,  upon  geomettiral  princi- 
pies,  msd  in  exact  ratio  with  their  several 
ma^itudcs,  govumed  by  their  distance. 
But  it  is  not  in  tlie  power  of  art  to  rrproseot 
any  siagio  figpre*  (exact  m  H  appeaia  in  na« 
ture),  on  a  plane,  eaeept  it  be  a  cis cle ;  and 
then  the  point  of  sight,  or  direct  position  of 
the  ^e,  roust  be  perfcetJy  centrical,  llie 
feasons  for  this  are  obvioas ;  every  object 
which  recedes  from  the  eye,  (such  as  a  row 
of  houses  in  an  oblique  direction),  inevitably 
requires  that  its  mpre  remote  parts  should 
be  represented  as  being  of  less  magnitude 
than  those  more  in  front,  that  is,  aaaier  to 
the  spectator.  Now,  althongfa  it  -is  coosi' 
flered  an  axiom  in  perspective  that  aU  ob« 
jecte  otssiding  patallei  to  the  base  iine,  or 
bottom  of  the  piciare,  should  be  represent' 
e J  as  preaervifg  io  every  instance  the  ccql 


proportions  of  tlie  scale  from  whidi  their 
parts  were  taken  ;  yet  when  we  analyze  the 
object,  according  to  the  various  angles  those 
several  parts  make  with  the  eye,  we  shaH 
Und  that  even  such  foil  pointing  figures  nt- 
qiare  their  more  remote  parts  to  be  re- 
duced in  proportion  as  they  become  more 
distant  from  the  centre,  or  point  of  sight 
Bnt  hwiH  be  obvious,  that  where  the  ob- 
ject is  very  remote,  there  must  be  the  lem 
necessity  for  such  srrupnious  atteiftion; 
therefore  when  we  draw  an  extensive  nmi>- 
aiso,  fuH  fronting,  at  a  great  distanoe,  we 
deseribe  all  ,  flrt^  horitontal  Knes  in  tli^ 
borldiog,  hy  horiaonfal  hne«  in  the  drawing ; 
00  long  as  they  come  under  an  angle  of  61^ 
degrees;  which  is  the  natural  range  of 
siglif,  and  beyond  which  no  picture  shouM 
ever  extend  ;  wiien  beyond  that  angle,  we 
cannot  take  the  whole  picture  at  one  view ; 
bnt  must  treat  it  as  a  panormna,  and  new 
the  several  parts  abstractedly.  When  a 
building  is  so  near  as  to  occasion  turning  our 
heads  round  for  the  purpose  of  seeing  its  se- 
veral parts,  they  have  tiie  same  effect,  and 
compel  us  to  have  recourse  to  vark>us 
vanishing  pomfs  in  which  we  seek  the 
termination  of  those  hnes  that  converge* 
and  in  tact  divide  the  bniUnig,  though  fuli 
fronted  and  unMbrm,  into  several  ^arts  ; 
each  of  which  seems  to  assume  a  distinct 
character,  and  to  demand  separate  cotisi- 
deration.  This  wtU  be  more  fully  under* 
stood  when  we  treat  of  the  generai  rides 
which  i^vem  perspective.  Tlie  reader 
must  recollect,  that,  as  it  would  be  kspos* 
sible  to  represent  more  than  one  view  of  tJie 
object,  m  one  plane,  or  picture,  so  there 
can  be  bnt  one  point  of  sight ;  that  is,  but 
one  particular  spot,  where  the  eye  of  the 
spectator  is  supposed  to  be  fixed;  from 
which, «  from  a  very  minute  point,  ail  the 
figures  represented  must  appear  as  under 
one  general  system.  The  same  atteation 
must  of  course  be  paid  to  shadows ;  for  wo 
cannot  suppose  the  dark  side  of  a  iioiise  to 
result  from  any  thine  but  tlie  liglit  being  in 
such  a  quarter  as  does  not  aiiow  it  to  htrifee 
on  that  side;  consequently  we  aCtnbate 
tlie  bright  side  of  the  same  object  to  its 
being  itlununated  by  the  rays  which  act  pe* 
remptoriiy  upon  it.  Speaking  cf  csmmon 
effects,  we  consider  the  light  to  be  solitary ; 
such  as  tbe  Sun,  or  the  Moon,  or  one  candle^ 
&c. ;  hence  we  perceive  both  the  neeesoity, 
and  the  reason,  far  exhibiting  all  objecti  as 
bright,  which  are  within  tlie  range  o^  or 
shew  themselves  openly  to,  tlie  light,  and  al| 
parte  to  which  its  nyt  cannot  reach  directi 
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as  being  in  the  shade,  mcl  more  or  less  dark  the  front,  it  is  termed  a  longitudinal  teetioii*- 

according  as  they  may  be  more  retired  and  If  the  plane  passes  in  neither  of  tlie  former 

confined.    When  two  lightsare  found  in  the  directions   (not  however   deviating  from 

•ame  picture,  snch  as  two  candles  on  m  the  vertical)  it  is  said  to  be  an  oblique' 

table,  there  will  be  to  every  olject  ander  section. 

their  matual  influence  a  half  shade,  and  a        These  give  us  the  modes  of  laymg  down 

whole  shade;  the  former  called  the  pe-  phms, of  shewmg the  parts, and  the  manner 

nombra,  shewing  that  extent  which  results  in  which  the  interiors  of  edifices  are  ar- 

ftomone  light  being  obscured,  or  cut  off ;  ranged  ;  consequently  are  Indispensable  to 

and  the  latter  or  the  umbra,  diewing  those  the  architect,  mrvcyor,  and  indeed  should 

parts  which  are  not  acted  upon  by  either  of  be  understood  by  eveiy  person  in  any  way 

the  lights.    This  will  be  obvious  to  any  odnneeted  with  building,  or  designing.  Nor 

person  who  may  place  two  candles  behind  should  the  following  be  neglected,  vii,  see* 

bun,  as  he  sits  with  his  back  to  a  table ;  they  nography,  which  shews  us  how  to  direct  the 

beiag  about  two  feet  asunder.     He  will  visual  rays  to  every  point,  or  part,  of  a 

then  see,  on  the  wall,  the  influence  of  each  picture ;  and  stereography,  which  ettablet 

candle  ;  and  his  shadow  will  increase  with  us  to  represent  solids  on  a  plane;,  fit>m  geo* 

the  remoteness  of  the  phme,  or  wall,  on  metrical  projection ;  whence  their  several 

which  it  is  represented.  dimensions,  viz.  length,  breadth,  and  thick- 

The  following  definitions  of  the  principle  nesi  may  all  be  represented^  and  be  cor* 

features  in  the  science  and  application  of  Kctly  undentood  at  sight     We  suppose 

perspective  will  prove  usefiil  to  the  student,  our  readers  to  have  some  knowledge  of 

vix.  projection  delineates  objecU  m  phmo,  geometry  before  they  commence  upon  this, 

by  means  of  right  lines  called  rays,  supposed  or  any  other  of  the  abstract  sciences  which 

to  be  drawn  from  every  angle  of  the  object,  are  founded  thereon.    Should « such,  how* 

to  particuhur  points.    When  the  objects  are  ever,  not  be  the  case,  we  beg  leave  to  refer 

angular,  these  rays  necessarily  form  pyra*  them  to  that  head,  where  they  will  find  suf- 

mids,  having  the  plane  or  snperfices,  whence  fident  instraction  to  enable  them  to  prose* 

they  proceed  for  their  basis ;  but  when  nite  their  enquiries  on  the  subject  now  be^ 

drawn  from,  or  to,  drcular  objects,  they  fi^re  us. 
form  a  cone.  An  origmal  object,  is  that  which  btcomee 

IchnoKraphy,  or  ichnographic  projection,  the  subject  of  the  picture,  and  which  is  the 
is  described  by  right  fines  parallel  among  parent  of  the  design.  A.ny  plane  figure 
themselves,  and  perpendicular  to  the  ho-  may  become  an  ol^ect,  as  may  any  of  its 
riaon,from  every  angle  of  every  object,  on  parts,  as  a  broken  piltar,  the  rains  of  a 
a  plane  parallel  to  the  horicon.  The  points  house,  the  stump  or  the  branch  of  a  tree ; 
where  the  perpendicular  lines  or  rays  cut  but  we  generally  speak  of  objects  as  relat- 
that  plane  being  jomed  by  right  lines,  llie  iog  to  entire  figures  represented  as  solids, 
figure  projected  on  the  horisontal  plane  is  or  to  as  much  rural  or  other  sceaery  as 
likewise  called  the  plan,  or  seat  of  that  ob-  naiy  be  embraced  under  an  angle  of  60  de- 
ject on  the  ground  pbune.  The  points  are  grees  formed  by  two  lines  meeting  at  the 
the  sdtcs,  or  seats,  of  the  angles  of  the  ob-  eye.  This  will  explain  why  we  are  enabled 
ject.  The  lines  are  the  seats  of  the  sides,  to  represent  so  great  a  number  of  distant 
By  this  we  are  to  understand  how  the  basis  objects,  while  the  firont,  or  fore-ground, 
of  figures  represented  as  supentractures  will  contain,  comparatively,  but  a  ^try  few : 
stand,  or  are  supported ;  and  we  are  Airther  it  being  obvious  that  as  the  lines  foiming 
enabled  to  judge  of,  indeed  to  measure,  the  angle  become  more  distant,  the  more 
their  several  parts,  and  their  areas.  may  be  included  between  them. 

Orthography  represents  the  vertical  posi-        Origmal  planes,  or  lines,  are  the  suifeces 

tion  and  appearance  of  an  object ;  hence  of  the  objects  to  be  diawn ;  or  they  are 

orthographic  projection  is  called  the  eleva-  any  lines  of  tholie  suriaces ;  or  it  means  the 

tion.  When  we  thus  see  the  front  of  a  house,  surfeees  on  which  these  ol^ects  stand, 
we  give  it  that  term  $  but  when  the  side  is        Perq>ective  phme  b  the  picture  itself, 

displayed,  we   call  it  the  profile.    If  we  which  is  supposed  to  be  a  tnnsparent  phme, 

suppose  a  bouse,  or  other  object  to  be  di-  through  which  we  view  the  objects  repre- 

vided  by  a  plsine  passing  peipendicnlarty  sehted  thereon. 

throngh  it  in  a  line  at  riglit  angles  with  the        Vanishing  phmes  are  dwse  points  which 

point,  we  call  it  the  lateral  section ;  but  if  are  marked  upon  the  picture,  by  supposing 

the  plane  pass  in  a  direction  parallel  with  lines  to  be  drawn  horn  the  ipectator's  eyt 
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panllel  to  any  origtlttl  lines,  and  produced 
uitil  they  tooch  the  picture. 

Groond  pbme  is  the  sarfkce  of  the  earth, 
or  plane  of  the  horizon,  on  which  the  pic- 
tare  is  supposed  to  stand. 

The  p-oand  line  is  that  formed  by  the 
Intersection  of  the  picture  in  the  groond 
plane. 

The  hoiiaontal  line  is  the  vanishing  point 
of  the  horizontal  plane,  and  is  produced  in 
the  same  manner  as  any  other  vanishing 
line,  VIS.  by  passing  a  plane  through  the  eye 
parallel  to  the  horizontal  pktne. 

The  point  of  sight  is  the  fixed  point  from 
which  the  spectator  views  the  perspective 
plane. 

*  Vanishing  points  are  the  points  which  are 
marked  down  in  the  picture,  by  supposing 
lines  to  be  drawn  from  the  spectator's  eye, 
parallel  to  any  original  lines,  and  produced 
until  they  touch  the  picture. 

Tlie  centiv  of  a  picture  is  that  point 
on  the  perspective  plane  where  a  line, 
drawn  from  the  eye  p«*rpendicolar  to  the 
picture,  would  cut  itj  consequently  it  is 
that  part  of  the  picture  which  is  nearest  to 
the  eye  of  tlie  spectator. 

The  distance  of  the  picture  is  the  dis- 
tance from  the  eye  to  the  centre  of  tlie 
picture.  If  wluit  has  been  already  said 
suid  repeated,  regarding  the  angle  of  60 
degrees,  is  understood,  the  spjectator  will 
never  bring  the  picture  so  near  to  himself 
aa  to  occasion  the  eyes  to  expand,  indeed 
to  strain,  so  as  to  embrace  more  than  that 
angle. 

The  distance  of  a  vanishing  point  is  the 
/distance  from  the  eye  of  the  spectator  to 
that  point  where  the  converging  lines  meet, 
and  after  gradually  diminisliing  all  the  ob- 
jects which  come  within  their  direction  and 
proportion,  are  reduced  so  as  in  fiict  to 
terminate  in  nothing.  All  parallel  lines  have 
the  same  vanishing  point ;  that  is  to  say,  all 
such  as  are  in  a  building,  parallel  to  each 
other,  when  not  represented  exactly  oppo- 
site to,  and  parallel  with  the  eye,  will  appear 
to  converge  towards  some  remote  point,  t.  e. 
their  vanishing  point.  Circles,  when  retir- 
ing in  such  manner,  are  represented  by 
ellipses,  proportioned  to  their  distances: 
their  dimensions  in  perspective  are  ascer- 
tained by  enclosing  them,  or  the  nearest  of 
them,  whete  a  regular  success^>n  is  to  be 
poortrayed  within  a  square,  which  being 
divided  into  any  number  of  equal  parts  or 
chequers,  will  show  all  the  proportions  of 
those  more  remote.  We  trust  it  scarcely 
requires  to  be  repeated  that  the  ftutber  any 


object  is  from  the  eye  or  fore-ground  of  a 
picture,  tlie  less  it  will  appear  iu  nature, 
and  the  more  it  must  be  reduced  in  exhi« 
biting  its  perspective. 

A  bird's^ye  view  is  supposed  to  be  taken 
from  some  elevated  spot  which  commands 
such  a  prospect  as  nearly  resembles  the 
plane  or  ichnogrsphy  of  the  places  seen. 
Thus  the  view  from  a  high  tower,  or  from 
a  mountain,  whence  the  altitudes  of  the 
several  objects  on  the  phMie  below  appear 
much  diminished,  gives  neariy  the  same 
representation  as  is  offered  to  a  bird  flying 
over  them ;  whence  the  term.  Some  idea 
may  be  formed  of  this  by  standing  on  any 
height,  and  observing  how  low  those  ob« 
jects,  which  are  near  thereto,  will  appear 
when  compared  with  those  more  distant, 
taking,  however,  the  perspective  diminu- 
tion of  the  latter  into  consideration. 

We  shall  now  explain  the  five  figures  in- 
chided  in  the  Plate  of  Perspective.  The 
first  figure  shews  a  base  line,  AB,  divided 
into  eight  equal  parts,  whose  perspective 
proportions  on  the  lines  A  C  and  B  C,  are 
shewn  by  drawing,  from  the  several  divi« 
sious,  1,  2,  3, 4,  Stc,  on  A  B,  rays  to  the 
vanishing  points,  D  and  £,  situated  on  the 
horizon.  If  A  C  and  B  C  were  of  equal 
length,  the  several  squares  thus  made  in  the 
area,  A  C  B,  would  shew  trapezia  regulariy 
diminishmg  towards  C,  haring  their  oppo* 
site  angles  intersectable  by  perpendicobn 
from  the  base  line,  A  B,  and  the  otiier  op- 
posite angles  mtersectable  by  horizontal 
lines  parallel  to  A  B.  But  A  C  being  longer 
than  B  C,  gives  the  whole  of  the  trapezia 
a  cast  towards  £.  This  shews  tliat  the 
two  vanishing  points,  while,  (in  this  in- 
stance) they  serve  to  intersect  each  other, 
contain  distances,  considered  perspectively, 
in  proportion  to  their  brevity  ;  they  are  un- 
der the  same  parallels,  but  the  angle, 
BAG,  being  smaller  tlian  the  angle,  C  B  A, 
causes  the  divisions  on  A  C  to  be  more  ex- 
tensive than  those  on  B  C,  as  may  be  seen 
by  rci'erring  to  the  lesser  spaces  occupied 
by  the  standard  on  the  latter.  The  figures 
1, 9, 3,  dec.  correspond  with  those  on  the 
base  line,  exhibiting  their  due  perspeetive 
distances  on  the  lines  AC  and  BC  It 
will  also  be  observed,  that  as  the  trapezia 
become  more  distant,  they  become  smaller, 
while  their  angles  pointing  towards  C,  and 
towards  the  base  line,  that  is,  their  per- 
pendicular angles  become  more  obtuse,  and 
their  horizontal  angles,  i.  a.  those  on  the 
right  and  left,  become  more  acute:  were 
it  otherwise,   they  could  not  produce  a 
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dixuittntiMi  of  lie  trapezift  in  proportion  to 
distance. 

Fig.  %  shews  tke  an^le  foimed  by  two 
nii|;es  of  buildings,  each  of  which  hhs  a  dif^ 
Hertat  vanisfaing  point.  N  O  is  the  perpen- 
dicular  edge  of  the  ai^le ;  N  Q  O,  and 
N  P  O,  shew  the  two  faces,  each  of  which 
IS  intersected  hy  streets  of  ▼ations  breadMis; 
In  botli  instances  the  spectator's  eye  is 
tnpposed  to  be  sitnated  near  two-thirds  up 
the  two  bnildiaigs ;  that  is  to  say,  abent  X 
on  one  fece,  aad  about  W  on  the  other. 
This  praduecs  a  miied  effect,  s^Mom  to  be 
Ibond  in  reality ;  tliongh  in  seme  cases, 
vAtf^n  streets  lying  on  a  declivity,  and 
joining  ethers  with  less  deviation  from  the 
level,  this  will  be  prodnred.  The  mode  of 
proving  the  dtie  dii^etion  of  lines  in  per- 
fpectrve,  sueh  as  X<Q,  and  W  P,  which  ap- 
pear like  the  bands  or  fillets  titat  separate 
the  differem  stories  of  an  editice,  is  very 
simple;  namely,  all  horizontal  Imes  in 
boMings  that  decline  from  the  plane  of  a 
piictnre,  and  tend  towards  some  vanishing 
point*  will,  when  above  the  spectator's  eye, 
appear  to  descend  towards  that  point,  as 
from  N  to  Q ;  but  when  below  the  specta- 
tor's eye,  they  will  appear  to  rise  as  O  Q. 
The  trisfeigle  O  Q  N  being  more  aeate  wiM 
give  a  more  direct  view  of  the  houses,  and 
appear  to  recede  less  flrom  tlie  eye  than 
N  P  Q,  v^i^  is  more  obtuse,  and  makes 
tvery  honse  appear  narrower. 

Fig.  .%  shews  the  front  cf  a  faou^e, 
t  H  F  G,  which,  when  titrown  into  persi^ec- 
tive  by  tiie  vanishing  point,  Q,  being  made 
liigh,  and  several  rays  proceeding  from 
o^^rs^tofc  being  carried  too  high,  give 
tA  ^uttri  appearance  to  the  firont  as  shewn 
'by  the  outlines  I F  LM,  in  which  it  will  be 
#een  tfiac  a  mde  and  nnpleasant  dispropor- 
tidn  is  given  in  every  part.  Nor  is  this  even 
•the  manner  in  which  the  honse  would  ap- 
•pear  irhen  seen  from  above,  or  below  it ; 
on  the  principle  of  a  bird's  eye  view.  Tlie 
places  of  the  several  doors  and  windows 
being  ascertained,  theseveral  lines,  9pqr$ty 
intersect  the  groand^line  F  M  hi  tirade  parts 
which  correspond  with  the  places  of  the 
doors ;  whose  heights  are  ascertained  or  de- 
femnned  by  the  line  SQ,  eqnal  at  8  F  to 
their  height  in  the  origfaud  front  IHFO. 

The  windows  being  over  the  doors,  must 
l>e  under  the  same  perpendiculars  in  both 
rases  ;  their  depth  is  determined  by  tiking 
the  measurements  on  the  line  IS,  and 
drawing  rays  to  the  point  Q.  Tlris  figure 
is  given  diiefly  with  the  intention  of  shewmg 
the  immease  disproportaonvwhieb  are  gene- 


rated by  a  ftlse  plaehig  of  the  point  t« 
which  the  rays  proceed  ;  and  which  pomt  is 
always  formed  to  advantage  rather  below 
than  above  the  centre  of  a  picture.  When 
the  horizon  is  too  much  raised^  nmnbericss 
distortions  take  place. 

Fig.  4,  gives  the  ground  plsn  of  a  gaNery, 
RS  V  T,  which  is  to  be  shewn  in  penpeo* 
live  with  its  several  stsndards,  and  ^e  pitch 
ef  the  awnnig  on  the  ground  lines  V  X  and 
WX.  Here  n^  becomes  the  hoHsontai 
line,  on  which  X  n  the  vaulting  pointy  and 
^  the  point  to  which  the  rays  R  ^,  9  ^,  fO^^ 
and  W  ♦  being  drawn,  cut  V  X  In  the  places 
marked  4,  3,  t,  1,  respectively,  aad  give 
the  situations  of  the  standards  for  \he  rigltl 
side.  T\\f  places  for  those  on  the  Mt  side 
are  fonnd  by  drawing  the  lines  5, 4 ;  6, 3; 
7,  9 ;  8, 1 ;  all  parallel  to  W  Y.  In  this  irt* 
stance  all  the  intervals,  R,  9 ;  9, 10 ;  tO,  W( 
and  W,  V ;  being  eijual,  the  proximate  sape- 
rior  ray  will  always  give  that  parallel :  thus 
the  ray  of  R<]>  cuts  XW  exactly  at  the 
point  6,  which  gives  the  line  6,  3,  parallel 
to  7,  S ;  and  so  of  all  in  succession.  The 
Imes  Y  Z  and  W  V  are  parallel ;  they  deter- 
mine the  hei.?ht  of  the  front  standards,  and 
by  means  of  the  Hues  Y  X  and  Z  X  out  the 
other  standards  at  their  proper  heights. 
Their  descent  towards  X  sliew  them  to  be 
above  the  fine  n  ♦,  which  is  level  with  the 
spectator's  eye.  The  summits  of  tlie 
couples  are  ascertained  by  the  line  A  X*. 
They  will  all  hare  their  centres  over  the 
centres  of  the  lines  5,  4;  6,  3;  7,  «;  and 
8, 1 ;  ascertained  by  drawing  a  Ime  from  B 
toX. 

Fig.  5,  exhibits  the  wafil  of  a  monaster^ 
supported  HI  some  parts  by  reinforcements, 
or  pillars,  between  which  the  wall  is  lesa 
substantial.  The  measurement  ef  Hie  pHr 
lars  and  of  tlie  intervals  is  given  on  this  base- 
line A  B,  while  G  F  shews  the  horiaon  and 
line  of  sight  The  rays  from  a,  e,  i*,  and  /p, 
shew  the  places  where  the  several  divisions 
take  place  on  the  groimd-Kne  A  £,  and 
shew  the  projections  of  *,  d,/,  h.  The  up- 
per line  ie  also  detemrined  by  C  D,  and  the 
crosses  in  like  manner  are  ttuide  to  dhninish 
towards  the  vanishmg  point  F.  The  small 
mark  at  A  hi  the  middle  of  the  wall's  thick- 
ness, as  shewn  by  tlie  shaded  part,  giv«s 
rule  for  each  projection  of  the  several  pil- 
lars, as  Shawn  by  the  shaded  parts:  their 
summits  and  bases  vtiH,  however,  have  ttiHr 
fronts,  i.  e.  the  parts  parallel  with  C  A,  ter- 
mmated  by  horizontal  lines  parallel  with 
A  B.  We  must  once  more  impms,  that 
an  fronting  boriaontato  ui  ttalara  aunt  be 


PERSPECTIVE. 

io  repMMiitod  in  perapeetive,   prafided  less  at  the  nme  tiine  it  be  esqireiBed  «it^ 

tkey  do  not  extend  beyond  60^ ;  alaoy  that  tlMit  proper^  fiuntaeaa  and  degradaiioa  of 

tn  eveiy  iaetence  pe fpendicolan  in  nature  ootoar  wbkh  Ibe  dsfanee  raqaireiw    Tbw 

are  so  delineated  in  perspective.  if  tiie  figure  of  a  laan,  at  a  dtttanee^  were 

llie  reader  will  h«v«  seen,  tliat  the  base-  painted  of  a  proper  magniUide  for  tbe 

Kae,  and  the  depth  below  it,  gire  the  mea-  piaee,  but  with  too  great  a  distaatttioq  of 


■ore  of  the  figure  wten  obHqnedi      To     parts,  or  too  strong  colours,  it  woold  appear 
this  more  pe rfeetiy  inteUigible,  let     to  stand  forward,  and  seem  proportionally 


us  say  that  it  were  necessary  to  pbee  the  less,  so  as  to  represent  a  dwarf  situated 

square  W,  V,  1S,T  in  perapectire  between  nearer  tlie  eye,  and  out  of  the  plane  on 

W,  V  and  X  (6if,  4\  This  being  a  sipUMre  wliich  the  painter  intended  it  sliould  stand, 

is  readily  done ;  tiie  more  so,  as  it  is  prox»-  By  the  original  colpur  of  an  ol^ect  is 

mate  to  the  line ;  becanae  the  quadrant  T  W  meant  that  colour  which  it  exhibits  to  the 

\»  so  readily  acted  upon ;  W  V  being  equal  to  eye  when  duly  exposed  to  it  in  a  full  open 

V  T.  But  say  that  it  were  needfid  to  pbce  uniform  light,  at  such  a  moderate  distance 
the  Ime  TR  (fig.  4}  ia  perspective  on  the  as  to  be  clearljrand  distinctly  seen.  This 
line  y  X.  Dm«  the  quadrant  T,W',  and  coloor  receives  an  alteraiian  from  many 
the  quadrant  K,  10;  the  Una  W,  i,  drawn  causes,  the  principal  of  winch  are  the  foi- 
to  ♦,  wiU  shew  the  pbce  of  T,  and  the  Una  lowing. 

8,  t,  will  shew  the  place  of  K:  therefore  !•  From  the  objects  bemg  remored  to  a 

the  fine  T  K  will  be  found  in  perspective  greater  distance  from  die  eye,  whereby  the 

between  the  pomta  1  and  fi  on  tlie  line  nys  of  light  which  it  reflects   are  less 

V  X.  lluis  any  line  or  object  may  be  r»>  vivid,  and  the  colour  becomes  more  dUuted 
presented ;  observing  that  the  distance  at  and  tinged,  in  some  memnre,  by  the  fiunt 
which  k  stands  below  the  base>liue  must  be  bluish  cast,  or  with  the  dimness  or  haaness 
measured  on  the  buBe-lme;  when,  by  draw*  of  the  body  of  air  through  which  the  rays 
ing  raya  to  the  horaontal  line,  (whereon  all  poM* 

the  vanislnng  points  must  rest)  its  place  on  2.  From  the  greater  or  less  degree  of 

the  oblique  Bne,  or  sclte,  will  be  determine  Kght  with  which  the  oliject  is  euliglitened ; 

ed.    Some  authors  on  this  subject  have  di-  the  same  original  colour  having  a  diflerent 

reeled  that  the  back  ground  should  be  li>  appearance  in  the  shades,  from  what  it  hm 

mitad  by  a  semictrele,  describiag  the  hal^  in  the  light,  although  at  an  equal  diatanca 

horiaon,  and  that  all  the  vanishing  points  ^"t  the  eye,  and  so  in  proportion  to  the 

ought  to  b«  placed  thereon.   TUs,  however  itrength  of  the  light  or  shade, 

well  it  may  answer  in  a  panoramic  pomt  of  ^  From  the  coloor  of  the  fight  itself 

view,  can  novur  be  so  appropriate,  as  the  which  fiUb  upon  it,  whether  it  be  from  the 

horiaontal  line,  m  a  pictare  which  includes  reflection  of  coloored  fight  from  any  adja* 

only  the  satfa  part  of  a  drcle.  cent  object,  br  by  its  passage  thraugh  a  co« 

What  has  been  said  relates  entirely  to  loured  medium,  which  will  exhibit  a  ooleua 

mathematical  perspective,  and  forma  the  compounded  of  the  original  celeAr  of  tha 

basis  of  arefaitectoral  design,  and  governs  object,  and  tho  other  acddantal  ooloum 

(thongfa  rather  occultly)  every  kind  of  land*  widch  the  light  brings  with  it» 

scape  paintiag:  with  regard  to  the  perspee*  4.  From  the  position  of  the  suHace  of 

tive  of  Uving  objects,  and  of  varied  nature,  the  object,  ot  of  its  several  parts  wilb  re- 

that  can  only  be  acquired  by  attention  to  spect  to  the  eye ;  such  parts  of  it  appewing 

models,  and  to  the  real  figures.  more  lively  and  distinct  than  those  wliidi 

Pbmpbctitb,  aerial,  is  the  ait  of  giving  are  seen  obUqoely, 

a  dne  cfiminotion  or  degradation  to  the  6.  From  the  closenem  or  openness  of  the 

strength  of  the  fight,  shade,  and  colours  of  place  where  the  ok^ct  is  situated ;  the 

objects,  according  to  their  difierent  dis-  Ught  being  nuich  mora  variously  directed 

tances,  the  quantity  of  light  which  faUs  on  and  reflected  wilhui  a  room^  than  in  tlm 

them,  and  the  medium  through  which  they  open  air. 

areseen.  6.  8om^ origiaal oalonrs aatmally reflect 

As  the  eye  docs  not  judge  of  the  distance  Uffbt  in  a  greater  proportion  than  othetv, 

of  obiecta  entirely  by  their  apparent  sihe,  though  equally  exposed  lo  the  aune  dcf  reus 


but  also  liy  their  strength  of  coloun,  and  of  it ;  whereby  their  degradation  at  several 

disthwtien  of  parts ;  so  It  is  not  aaffident  distances  witt  be  diierent  from  that  of  other 

to  give  an  object  its  due  uppamit  bulk  colourB  which  reflect  le<»  light. 

to  the  rales  of  stereography,  un<  From  these  several  causes  it  happens  that 


the  cblonn  of  objects  are  seldom  seen  pnrfe 
and  anmixed,  but  genenUy  arrive  at  the 
«yc  broken  and  softened  by  vch  other; 
uid,  therefore,  in  painting,  where  the  natu- 
ral appearances  of  objects  are  to  be  describ- 
ed, all  hard  or  sharp  coiooring  should  be 
carefully  avoided. 

A  painter,  therefore,  who  would  succeed 
in  aerial  perspective,  ought  careliiUy  to 
study  tlie  effects  which  distancci  or  the  daf- 
ferent  degrees  or  colours  of  light,  have  on 
each  particular  original  colour,  to  know 
how  its  appearance  or  strength  is  changed 
in  the  several  circumstances  above  men- 
tioned, and  represent  it  accx>rdinf  ly ;  so 
that,  in  a  picture  of  various  coloured  objects, 
lie  may  be  able  to  give  each  original  coloor 
its  own  proper  diminution  or  degradatioB 
according  to  its  place. 

Now,  as  all  objects  m  a  picture  are  pro- 
portioned to  those  phiced  in  the  front ;  so 
in  aerial  perspective  the  strength  of  light, 
and  tiie  brightness  of  the  colours  of  objects 
close  to  the  picture,  must  serve  as  a  stan* 
dard ;  with  respect  to  which,  all  the  same 
colours,  at  different  distances,  must  have 
a  proportional  degradation  in  like  circum- 
stances. 

In  order,  therefore,  to  give  any  colour 
its  proper  diminution  in  proportion  to  its 
distance,  it  ought  to  be  known  what  the 
appearance  of  that  coloor  would  be,  were 
it  close  to  the  picture,  regard  being  had  to 
that  degree  of  lighrt  wfaidb  is  chosen  as  the 
principal  light  of  the  picture.  For  if  any 
colour  should  be  made  too  bright  for  an« 
other,  or  for  the  general  colours  employed 
in  the  rest  of  the  picture,  it  will  appear 
too  glaring,  seem  to  start  out  of  its  phice, 
and  throw  a  flatness  and  damp  upon  the 
Ktt  of  the  work ;  or,  as  the  painters  ex- 
press it,  the  brightness  of  that  coloor  will 
kill  the  rest. 

pKRSPflCTivB  glofi,  in  optics,  differs 
from  a  telescope  in  this:  instead  of  the  con- 
vex eye-gtess  pkced  behind  the  image,  to 
make  tlie  rays  of  each  pencil  go  parallel  to 
the  eye,  there  is  placed  a  concave  eye-glass 
as  much  before  it;  which  opens  the  con- 
▼ergiog  rays,  and  makes  them  emerge  pa- 
rallel to  the  eye.  The  quantity  of  objects 
taken  in  at  one  view  with  tliis  instrument 
does  not  depend  npon  the  breadth  of  the 
eye-glass,  as  m  the  astronomical  telescope, 
but  npon  the  breadth  of  the  pupil  of  the 
eye. 

Reflecting  pc  rspective  gbuses,  called  by 
some  opera-glasses,  or  diagonal  perspec- 
tiviS|  are  to  contrived  that  a  person  can 
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view  any  one  in  a  pnbKc  place,  as  the  operi 
or  play-houses,  without  it  being  possible  to 
distinguish  who  it  is  he  looks  at  See 
Opera  glau. 

•  PenspECTi  VE  picnic,  is  tiie  glass,  or  other 
transparent  surface,  supposed  to  be  placed 
between  the  eye  and  the  object,  perpendi- 
cnlar  to  the  horiaon.  It  is  sometimes  called 
the  section,  table,  or  glass. 

PERSPIRATION,  in  medicine,  the 
evacuation  of  the  juices  of  the  body  through 
the  pores  of  the  skin.  Perspiration  is  dis- 
tinguished into  sensible  and  insensible.  See 
Phtsiologt. 

Hie  slun  of  man  and  of  animals  is  pierc- 
ed with  an  infinitude  of  pores,  through 
which^  by  means  of  the  transpiration,  the 
parls  of  the  aliments  escape  which  do  not 
contribute  to  nourishment.  Independently 
of  the  sensible  perspiration,  which  is  called 
sweat,  and  which  is  accidental,  there  is, 
moreover,  one  that  is  insensible^  acting 
more  or  less  at  every  instant,  and  which 
none  conld  conceive  to  be  so  abundant  as 
it  is,  before  the  experiments  of  Sancto- 
rius.  This  celebrated  philosopher  had  the 
resolution  to  pass  a  part  of  his  life  in  a 
balance,  wlierein  he  weighed  himself,  in 
order  lo  determine  the  loss  occastoned  by 
the  effects  of  the  insensible  perspiration. 
He  has  found  that  tliis  lund  of  evacnation 
causes  us  to  lose,  in  the  space  of  twenty- 
four  hours,  about  five-eighths  of  tlie  nntrl^ 
ment  which  we  have  taken.  Dodard,  in 
repeating  afterwards  the  same  experiments, 
has  had  regard  to  the  difierence  of  age,  and 
is  convinced  that  a  person  penpires  mnch 
the  most  in  his  youth.  But  the  philosophers 
virho  have  directed  their  attention  to  this 
object,  have  not  sufficiently  distinguished 
the  effect  of  the  perspiration  or  transpira- 
tion which  is  performed  by  the  longs,  and 
of  which  the  matter  escapes  by  expiration, 
from  the  efiftct  which  is  attributable  to  the 
cutaneous  pfrspiration,  or  to  that  which 
obtains  through  the  intermediation  of  the 
skin.  Segnin  has  undertaken,  in  conjunc- 
tion with  Lavoisier,  to  determine  these 
two  effects  separately;  and  after  having 
sought,  in  the  usual  manner,  the  total  result 
of  the  transpiration,  has  suppressed  that 
which  is  perfotmed  by  the  skin,  by  applying 
npon  that  organ  a  cover  impermeable  to 
the  homonr  which  it  transmits  outwardly : 
thns  lias  been  obtained  the  quantity  of  the 
pulmonary  transpiration:  and  the  mean  be- 
tween the  results  of  these  experiments 
gives  seven-elevenths  for  the  ratio  between 
this  quantity  and  that  of  the  cntaneoos  per* 
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tplmtiofi;  that  is,  the  effect  produced  by 
the  pidmonuy  transpiration  is  more  than 
the  third  of  the  total  effect 

PERUKE.  It  appears  that  this  term 
was  originally  applied  to  describe  a  fine  na- 
tanU  haul  of  long  hair ;  bat  whaterer  may 
ha?e  been  the  ancient  use  or  meaning  of 
the  wordy  it  has  now  almost,  become  obso- 
lete, though  it  was  for  more  than  a  century 
in  constant  application  to  those  artificial 
beads  of  hairy  made  probably  at  first  to 
'Conceal  natural  or  accidental  baldness,  bot 
which  afterwards  became  so  ridicnloasly 
fashionable,  as  to  be  worn  in  preference 
to  the  most  beantifiil  locks,  absurdly 
shaved  off  the  head  to  make  room  for 
them* 

Ancient  authors  might  be  quoted  to  prove 
that  the  great  and  luxurious  of  that  time 
had  recourse  to  this  mode  of  concealing  de- 
lects, and  of  decorating  the  head;  nay,  it 
might  perhaps  be  proved,  that  the  pc^e 
of  the  Emperor  Commodus  was  more  ab- 
sordly  composed  than  any  modem  pemke 
has  ever  been ;  and  indeed  it  must  be  ad- 
mitted, that  a  wig  powdered  with  scrapings 
of  gold,  in  addition  to  oib  and  glutinous 
perfiunet,  must  have  made  a  more  wonder- 
ful appearance  than  our  immediate  ancestors 
ever  witnessed.    It  was  in  the  reign  of  our 
Charles  the  First  that  perukes  were  intro- 
duced throughout  Europe,  when  the  mo- 
ralists  attacked  them  witliout  mercy,  as 
they  perceived  that  the  folly  of  youth  even 
extended  to  the  cutting  off  nature's  locks, 
to  be  replaced  by  the  hair  of  the  dead,  and 
of  horses,  woven  into  a  filthy  piece  of  can- 
vas.   Admonition  and  ridicule  was,  how- 
ever, of  little  avail,  and  the  clergy  began 
to  be  affected  by  the  general  mana.  Hiose 
on  the  Continent*  bei^g  ahnost  univemlly 
Roman  Catholics,  were  so  completely  sub- 
ject to  their  superiors,  that  the  pemke  was 
ioon  routed  firom  their  body;  but  as  the 
dignified  clergy  of  England  conceive  that 
their  conse((uence  is  increased  by  the  enor- 
mous bushes  of  hair  upon  their  heads,  and 
tiie  judges  have  adopted  thehr  sentiments 
in  this  partacuhur,  it  is  probable  many  years 
win  elapse  before  the  shape  and  absurdity 
of  two  particular  species  of  perukes  are 
roigotten. 

About  the  dose  of  the  seventeenth  cen- 
tury the  pemke  was  made  to  represent  the 
natural  curl  of  tlie  haur,  but  in  such  profiH 
sion,  that  ten  heads  would  not  have  fiirnished 
an  equal  quantity,  as  it  flowed  down  the 
back,  and  hung  over  the  shoulderi,  half 
viray  down  the  arms.  By  trtU  it  had  be- 
cone  fitthionable  to  tie  one  half  of  it  on 
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the  left  side  into  a  clob«  Between  1750 
and  1740,  tiie  bag-wig  came  into  fashion, 
and  the  perake  was  docked  considerably, 
and  sometimes  plaited  behind  into  a  queue, 
though  even  till  1752  the  long  flowing  locks 
maintained  their  influence.  After  1770 
those  were  rarely  seen ;  and  since  that  time 
persons  wearing  perukes  have  generally  had 
substantial  rea<(Ons  for  so  doing  firom  bald- 
ness and  complaints  in  the  head.  At  one 
time,  indeed,  when  the  stern  virtues  of 
Brutus  were  much  in  vogue;  the  young 
men  of  Europe  wore  perukes  of  black  or 
dark  hair,  dressed  from  his  statues.  Many 
particulars  on  this  subject  have  been  pre- 
served by  Mr.  Malcolm,  in  liis  **  Anecdotes 
of  the  Manners  and  Customs  of  London," 
from  which  we  leam,  that  a  young  countiy- 
woman  obtained  60L  for  her  bead  of  hair 
in  the  year  1700,  when  human  hair  sold  at 
SI,  per  ounce ;  and  in  1720,  the  grey  locks 
of  an  aged  woman  sold  for  50^.  after  her 
decease,  as  did  wigs  at  40/.  each,  of  pecifr- 
liar  excellence. 

A  petition  from  the  master  perake-mak« 
ers  of  Loudon  and  Westminster,  presented 
to  die  King  in  1763,  pomts  out  the  final 
decline  of  their  use  to  have  taken  place  at 
that  time.  In  this  they  complain  of  the 
public  wearing  their  own  hair;  and  say, 
**  That  this  mode,  pernicious  enough  in  itself 
to  their  trade,  is  rendered  excessively  more 
so  by  swarms  of  French  hair-dressers  already 
in  those  cities,  and  daily  increasing." 

PERULA,  in  botany,  a  genus  of  the 
Dioecia  Polyandria  class  and  order.  Ge- 
neric character :  male,  calyx ;  perianthum 
two-leaved,  very  small  corolla;  petal  one, 
semi-globuhr,  concave,  hanging  down ;  sta- 
mens, filaments  very  many ;  pistil,  germs 
four,  barren,  very  small :  female  on  a  dis- 
tinct trte;  calyx,  perianthum  as  in  the 
male,  deciduous;  coroUa  as  in  the  male; 
pistil,  germs  four,  fertile ;  pericarpium 
capsule,  obovate,  subtrigonal;  seeds  soli- 
tary, small.  The  number  of  species  not 
known.  P.  arborea  is  a  native  of  New 
Granada,  about  Mariquita,  where  it  was 
found  by  Mutls. 

PETALOMA,  in  botany,  a  genus  of  the 
Decandria  Monogynia  class  and  order.  Es- 
sential character :  calyx  goblet-shaped, 
fiVe-toothed ;  petals  five,  inserted  between 
the  teeth  of  the  calyx ;  stamina  on  the 
margin  of  the  calyx ;  berry  one-celled ; 
seeds  one  or  lour.  There  are  two  species, 
friz,  P.  myrtilloides  and  P.  mouriri. 

PETESIA,  in  botany,  a  genus  of  the 
Tetrandria  Monogynia  class  and  order. 
Natural  order  of  Rubmcess.  Jussien.    £•- 
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sential  character :  corolla  ooe-petalled,  fun- 
nelform ;  stigma  bltid  ;  berry  many-seeded. 
There  are  tliree  species- 

PETIOLUS.    See  Pedunculd*. 

PETIT  (Peter)  a  considerable  mathe- 
matician and  philosopher  of  France,  was 
born  at  Montlii^on  in  the  diocese  of 
Bourns  in  the  year  1389,  according  to 
some,  l)ut  in  1600  according  to  otlierv.  He 
first  cnltivated  tlie  mathematics  and  philo- 
sophy in  the  place  of  his  nativity ;  but  in 
1633  tie  rf4>aired  to  Paris,  to  wtiidi  place 
his  reputation  had  procured  hhn  an  invita- 
tion. Here  he  became  highly  celebrated 
for  his  ingrnions  writings,  and  for  liis  con- 
nections with  Pascal,  Des  Cartes,  Mer- 
senne,  and  the  other  great  men  of  that 
time.  He  was  employed  on  several  occa- 
sions by  Cardinal  Richelien ;  he  was  com- 
mis»oned  by  this  minister  to  visit  the  sea- 
ports, vdtli  the  title  of  the  Kind's  Engineer; 
and  was  also  sent  into  Italy  upon  Uie  King's 
business.  He  vias  at  Tours  in  1640,  where 
be  married  ;  and  was  afterwards  made  In- 
tendant  of  the  Forti6cations.  Baillet,  in  his 
life  of  Pes  Cartes,  says  ttiat  Petit  had  a 
great  genius  for  matliematics  j  that  he  ex- 
celled particularly  in  astronomy ;  and  had 
a  singular  passion  for  experimental  philoso- 
phy. He  was  intimately  connected  wilJi 
Pascal,  with  whom  he  made,  at  Rouen,  the 
same  experiments  concerning  the  vacuum, 
which  TorriceUi  had  before  made  in  Italy ; 
and  was  assured  of  their  truth  by  frequent 
repetitioDS.  He  died  August  the  SOth,  1667, 
at  Lagny,  near  Paiis,  whither  he  had  retired 
for  some  time  before  his  decease.  He  pub- 
lished several  works  upon  physical  and 
astronomical  subjects,  also  on  chronology 
and  theolo^. 

PETITIA,  m  botany,  «o  named  in  me- 
mory of  Francif  Petit,  a  genus  of  Uie  Te- 
trandria  Monogynia  class  and  order.  Na- 
tural order  of  Vitices,  Jussien.  Essential 
character:  calyx  four- toothed,  inferior; 
corolla  four-parted  ;  dnipe  with  a  two- 
celled  oat  There  is  but  one  species,  m. 
P.  Domingensis,  a  native  of  the  ishuid  of  SU 

Domingo* 

PETITION,  no  petition  to  the  King,  or 
to  either  lioiuic  of  parliament,  for  any  alte- 
ration in  cburcb  or  state,  shall  be  signed  by 
at)ove  twenty  persons,  unless  the  matter 
thereof  be  approved  by  three  Justices  of 
tlie  peace,  or  the  major  part  of  the  Grand 
Jury  in  the  county  \  and  in  London,  by 
t(iv  Lord  Major,  Akiermen,  and  Common 
Council ;  nor  shall  any  petition  be  present* 
ed  by  more  than  ten  penons  at  a  time. 
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Petition  in  ekmcenj^  a  request  in  writ- 
ing, directed  to  the  Lord  ClmaeellMr,  or 
Master  of  the  Rolls,  abewing  some  matter 
or  cause  Wbereuptm  tlie  petitioaer  prays 
somewhat  to  be  granted  him. 

PETIVERIA,  in  botany,  Gwiua  Aen- 
tpffd,  a  gemis  of  the  Hexandria  Tetragynia 
cbiss  ai)d  order.  Natural  order  of  Uolora* 
ceae.  AtripKees,  Jussien.  Essential  cha* 
racter:  calyx  four-leaved;  corolla  noae; 
seed  one,  with  re6ex  awns  at  top.  There 
are  two  species,  rtz.  P.  attiacea,  common- 
Guinea  hen-weed ;  and  P.  oetaodra,  dwaif 
Guinea  lien-weed:  both  nalivaa  of  the 
West  Indies. 

PETREA,  in  botany,  sa  named  in  lioaoor 
of  Lord  Petre,  a  gejius  of  the  Didyuamia 
Angioipenuia  class  and  order.  Natural 
order  of  Personata.  Vitices,  Josaien.  £a> 
sential  character:  calyx  live-parted,  very 
larp^e,  coloured ;  coroMa  wheel  sliaped;  cap- 
Bule  two-ceHed,  at  the  bottom  oi'  the  calyx ; 
seeds  solitary,  lliere  is  bat  one  species, 
dz.  P.  volubilts,  a  mitite  of  Sooth  America 
and  the  West  Indies. 

PETRIFACTION.  Set  Oryctolocy. 

PETROCARYA,  in  botany,  a  geont  of 
the  Heptandria  Monogynia  class  and  order. 
Natural  order  of  Pomacec.  Rosacea, 
Jussien.  Essential  character:  calyx  tur- 
binate, Hve-cleft,  with  two  bractes  at  the 
base;  corolla  five-petalled,  less  than  the 
calyx  ;  filaments  fourteen,  Beven  of  which 
are  barren ;  drape  inclosing  a  two-celled 
mit,  with  a  stony  shell.  There  are  two 
species,  viz.  P.  montana,  and  P.  campestris, 
both  found  in  the  woods  of  Gniana,  where 
they  grow  to  the  height  of  forty  and  eighty 
feet. 

PETROLEUMf  in  chemistry.  Hie  snb- 
stances  which  mineralogist!  have  distin- 
guished by  the  names  of  aspbaltnm,  maltha, 
petrolenm,  and  naptha,  are  thoogfat  by  Mr. 
Murray,  and  others,  to  be  mere  varieties  of 
one  species,  and  form  a  series  which  passes 
even  into  coal.  Asphaltnm  forms  the  con- 
nection witli  pitch-coal.  It  is  fbnnd  in 
veins,  and  in  small  masses,  and  also  some- 
times on  the  surface  of  lakes.  Maltha  is 
softer,  has  a  degree  of  tenacity,  and  a  strong 
bituminous  smell.  Petrolenm  is  semi-Kqoid, 
semi-transpartnt,  of  a  reddish-brown  coloori 
a»d  fetid  odour.  Naptha  is  of  a  lighter  co« 
lour,  more  or  less  transparent,  perfectly  thin 
and  liquid,  light,  odoriferous,  volatile,  and 
inflanmiabie.  Naptha  by  inspissatiMi  be- 
commg  petroleum,  and  this  passing  into 
aspUaltum,    See  AsraAtTOlr,  BiTUtfENy 

6lC. 
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tnsefienl  pvte.  of  Fnnce  petrtlemn  ii 
fomMl  floatiiig  on  tbe  water,  and  is  known 
b  oomaMice  by  tlie  name  of  oil  of  Gabian. 
WeDs  are  •onetimes  dog  100  feet  deep, 
#here  tbe  petroleum  is  ibond  iaized  with 
tlie  soil,  in  sncb  proportion  that  ten  pounds 
may  be  extracted  from  a  hundred  weigiit 

PETROMYZON,  the  iun^n^,  in  natn- 
rai  histoiy,  a  genns  of  fishes  of  the  order 
CartiUigiiiei,  Generic  character:  body 
shaped  like  an  eel ;  month  beneath,  with 
nnmerous  teethj  in  circular  rows;  seven 
spindcs  on  each  side  the  neck ;  no  petto- 
nl,  or  ventral  fins.  Shaw  notices  nine 
species,  and  Omelin  only  fbiur.  P.marinns, 
or  the  great  lamprey,  is  nshally  of  a  brown 
Olive  coloar,  tinged  with  yellowilh-while. 
It  is  often  three  feet  long ;  is  an  inhabitant 
of  tlie  seis,  as  iU  name  indeed  implies ;  bat 
in  tbe  beginnmg  of  spring  ascends  rivers  in 
which  it  resides  for  a  fi!W  months,  then 
returning  to  the  ocean.  It  Is  viviparous^ 
and  supposed  to  subsist  almost  entirely  on 
worms  and  fishes.  Its  heart  is  enclosed 
not  in  a  soft,  but  in  a  cartilaginoos  pericar- 
dium, constituting  thus  a  singahu*  deviation 
ftom  the  general  structure  of  animals.  Its 
spine  also  possesses  tlie  peculiarity  of  being 
rather  a  soft  cartilage  than  bone.  These 
fishes  fioteu  themselves  with  the  jagged 
edges  of  th«  month  to  large  stones,  vrith 
the  most  extraordinary  firrotaess,  and  may 
be  lifted  by  the  tail  to  a  considerable  height 
without  being  made  to  quit  a  stone  of  the 
weiglit  of  even  ten  or  twelve  ponndsi  Their 
priociple  of  vitality  is  extremely  vigorous 
and  peiBcvering,  various  parts  of  the  body 
long  continuing  to  move  for  some  hoars 
after  it  is  divided  j  and  tiie  head  will 
adhere  to  a  rock  for  hours  after  tlie 
greater  part  of  tlie  body  is  cot  away.  In 
some  large  rivers  of  Europe  tliese  fislies  arc 
taken  in  vast  numbers,  and  preserved  with 
spices  and  salt  as  an  article  for  merchan* 
disc.  In  this  country  the  Severn  is  the 
nsost  celebrated  river  for  tltem,  and  they 
are  much  valued  on  their  firet  arrival  from 
the  sea.  They  are  coosidered  a  high  Inxuiy 
for  the  table,  and  the  life  of  one  of  the 
Rings  of  England  will  be  recollected  to 
have  been  terminated  by  his  excessive  par- 
tiality to  potted  bmpreys. 

P.  fluviatilb,  or  tbe  lesser  lamprey,  b 
about  twelve  inches  long,  inlabits  also  the 
sea,  but  is  found  more  frequently  in  the 
rivers  than  the  former.  It  abounds  in  the 
Thames  and  Severn,  and  .is  preferred  by 
many  to  the  htfger  species,  as  being  not  so 
strong  in  taste.    In  some  years  half  a  mil- 
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Eon  of  these  fishes  have  been  sold  fivrn  the 
neigbbouiliood  of  Mortlake,  for  the  Dutch 
cod  and  tarbot  fishery,  at  the  rate  of  two 
pounds  per  thousand.  In  many  parts  of 
Germany  they  are  firied  and  packed  up  in 
barrels  with  spices  and  bay  leaves,  and  are 
conveyed  to  very  distant  regions,  where 
they  are  in  high  estimation,  and  sell  for 
considerable  prices.  These  fishes  will  live 
many  days  out  of  the  vrater.  In  Russia 
they  are  taken  from  beneath  the  ice,  pack- 
ed in  snow  and  exported  to  great  distances, 
and  will  generally  recover  themselves  on  be- 
ing afterwards  thrown  into  tfie  water.  The 
planer  Umprey  is  ten  inches  long,  will  live 
immersed  in  spirits  of  wine  for  fourteen 
minutes^  moving  during  that  time  with  in- 
cessant violence.  The  leech  lamprey  is  a 
native  of  the  river  Seine,  and  vrUl  fix  on 
the  bellicA  of  various  fishes,  porticnlarly  the 
shad,  sucking  their  blood; 

PETTY,  (Shr  William),  a  singular  in* 
stance  of  a  nniveiaal  genitu»  was  the  elder 
son  of  Anthony  Petty,  a  clothier  at  Ram- 
sey in  Hampshire,  vrhere  he  was  bom  in 
the  year  tSiS.  While  a  boy  he  took  great 
delight  in  spending  his  time  among  the 
artificers,  whose  tftnles  he  could  vrork  at 
vrhen  but  12  years  of  agOi  At  the  age  of 
15  he  was  master  of  the  Latin^  Greek,  and 
French  languages,  with  arithmetic  and  those 
parts  of  practical  geometrjr  and  astronomy 
useful  in  navigationi  Soon  after  he  went 
to  the  Univenity  of  Caen  In  Normandy ; 
and  after  some  stay  there  he  returned  to 
England,  where  he  was  preferred  in  the 
King's  navy.  In  IMS,  he  vreot  mto  the  ^ 
Netherlands  and  Frsnce  for  three  years; 
and  having  vigorously  prosecuted  his  studies^ 
especially  in  physic,  at  the  Universities  of 
Utrecht,  Leydeu,  Amsterdam,  and  Paris, 
he  returned  home.  In  1647,  he  obtained  a 
patent  to  teach  the  art  of  double  writing 
for  seventeen  yean.  In  1648,  be  published 
at  London,  **  Adrice  to  Mr.  Samuel  HarW 
lib,  for  the  advancement  of  some  particolaB 
paru  of  learning."  At  this  time  he  adhered 
to  the  prevailing  party  of  tlie  nation ;  and 
went  to  Oxford,  where  he  tanght  anatomy 
and  chemistry,  and  was  creat^  a  Doctor 
of  Physic,  and  grew  into  such  repute  that 
the  philosophical  meetings,  which  preceded 
and  laid  the  foundation  of  the  Royal 
Society,  were  first  held  at  hit  house.  In 
I6d0,  he  was  made  Professor  of  Anatomy 
there ;  and  soon  afUr  a  member  of  the 
College  of  Physicians  hi  London,  as  abo 
Professor  of  Music  at  Gresham  College, 
London.  In  165S,  he  was  appointed  Pby- 
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sician  to  the  •rroy  in  Irdind ;  u  ibo  to 
tbt«e  Lord  Ueutenasiti,  succewftly,  lam- 
bert,  Fleetwood,  and   Henry  Cromwell. 
Itt  Ireland  he  acquired  a  great  ibrtnne,  but 
not  without  suapieioni  and  charges  of  nnfiur 
practices  In  his  offices.    After  the  rebeUion 
iras  over  in  Ireland,  he  was  appointed  one 
of  the  CommissioneTS  for  dividmg  the  foi^ 
felted  lands  to  the  army  who  suppressed  it. 
When  Henry  Cromwell  became  Lieutenant 
of  tiat  kingdom,  in  1655,  he  appointed 
Dr.  Petty  bis  Secretaiy,  and  Clerk  of  tlie 
Council :  he  likewise  procured  him  to  be 
elected  a  burgess  for  West  Loo  in  Cornwall, 
in  Richard  Cromweirs  parlianient,  which 
met  in  January,  1658.    But,  in  March  fol- 
lowing,  Sir  Hierom  Sankey,  member  for 
Woodstock  in  Oxfordshire,  impeached  him 
of  bigh  crimes  aUd  misdemeanors  in  the 
toecution  of  hii  office.    This  gave  the  doc- 
tor a  great  deal  of  trouble,  as  he  was  sum»> 
moned  before  the  House  of  Commons ;  and 
notwithstanding  the  stieBOous  endeaVonn 
of  his  friends,  in  their  recommendations  of 
bim  to  Secretary  Ibnrloe,  and  the  defence 
he  made  before  the  House,  his  enemies 
procured  his  dismission  from  his  public  em- 
ployments, io  1659.    He  then  retired  to 
Ireland  till  the  restoration  of  King  Charica 
the  Second ;  toon  after  which  he  came  into 
£agUiid,  where  he  was  very  graciously 
leceived  by  the  King,  resigned  his  profos. 
flonbip  at  Oresham  CoUege,  and  was  ap- 
pointed one  of  the  Commissioners  of  the 
Court  of  aaims.  Likewise,  April  the  11th, 
1661,  he  received  the  honour  of  knigfat- 
bood,  and  the  grant  of  a  new  patent,  con- 
stituting bin  Surveyor  General  of  Ireland, 
and  was  chosen  a  member  of  parliament 

niere. 

Upon  the  incorporating  of  the  Royal 
Society,  he  was  one  of  the  first  members, 
and  of  its  first  council.  And  though  he  had 
left  off  the  practice  of  physic,  his  name  was 
eootinued  as  an  honorary  member  of  the 
College  of  Pbysiciatts  in  1663.  About  this 
tune  he  invented  his  double-bottomed  ship, 
to  sail  against  wind  and  tide,  and  after- 
waids  presented  a  model  of  tliis  ship  to  the 
Royal  Society ;  to  whom  also,  in  1665,  he 
oommunirated  •*  A  Discourse  about  the 
BoUdhig  of  Ships,"  containing  some  curious 
Mcreta  in  that  art.  But,  upon  trial,  find- 
ing his  sliip  Ailed  in  some  respects,  he  at 
lengtli  give  up  that  project. 

In  1066,  Sn*  William  drew  up  a  treatise, 
called  **  Verbum  Sapienti,"  contahitng  an 
account  of  the  wealth  and  expenses  of  Eng* 
land,  and  the  method  of  raismg  taxes  io 
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the  most  equal  manner.    He  was  well 
acquamted  with  the  general  principles  of 
political  arithmetic,  and  studiously  promot- 
ed  many  projects   highly  nseftd   to  his 
country.    It  must,  however,  be  admitted 
that  he  was  equally  attentive  to  his  own 
interesU.   Thus,  at  sixty,  he  writes  that  his 
thoughts  were  fixed  upon  improving  his 
hinds  in  Ireland,  and  to  promote  the  trade 
of  iron,  lead,  marble,  fish,  &c.  of  which  his 
estate  is  capable.    As  for  studies  and  ex- 
periments, **  I  think  now,"  says  he,  ^  tn 
confine  the  same  to  the  anatomy  of  the 
people,  and  political  arithmetic;  as  also 
the  Improvement  of  ships,  land  carriages, 
guns,  and  pumps,  as  of  most  use  to  man- 
kmd."    He  died  in  December,  1687,  leav- 
ing behind  bim  wealth  to  the  amount  of  about 
15,0001.  per  annum.    His  works  were  very 
numerous,  some  of  which  are  well  knowi^ 
and  frequently  referred  to  by  authors  in  the 
present  day. 

PETTY  bag,  an  office  m  Chancery,  the 
three  clerks  of  which  record  the  return  of 
all  mquisitions  out  of  every  county,  and 
make  all  patents  of  comptrollers,  gangers, 
customers,  &c. 

PETUNSE,  in  the  arU,  one  of  the  prin- 
cipal substances  made  use  of  in  the  mann- 
fiicture  of  porcelain :  the  other  is  kaolin« 
Petunse  consists  of 

SUex 74 

Alumina 14-5 

Lune 5.5 

94.0 

Kaolin  consists  of 

Silex 74 

Alumina 16.5 

Lime.... S 

Water 7 

99.5 


Therefore  the  two  togetlier  consist  of  si- 
lex  and  alumina,  with  less  than  5  per  cent 
of  lime.    See  Porcelair. 

PEUCEDANUM,  in  botany,  saZpAiir- 
ufortf  a  genus  of  the  Pentandria  Digynia 
class  and  order.  Natural  order  of  Umbel- 
lat»,  or  Umbelliferse.  Essential  duiraeter: 
ftuit  ovate,  striated  on  both  sides,  girt  with 
a  membrane ;  involucres  very  short.  There 
are  eleven  species,  of  which  P.  offickiale, 
common  sulphur  wort,  has  a  perennial  root, 
dividuig  into  many  strong  fibres,  rumung 
deep  into  the  ground ;  leaves  from  the  root 
branching  into  fi?e  parts,  and  these  egaie 
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into  threft,  each  of  these  divisioiH  rastainiDf  but  generally  are  netr  the  latftce  of  the 
three  narrow  leaflets,  which,  when  bruised,  water,  watching  the  Bnovementa  of  the  fly- 
emit  a  ttnwg  sceat  iy»  snlphnr ;  foot-staiks  ing  fish,  whose  escape  from  the  porsait  of 
chaaneUed ;  stems  neariy  two  feet  in  heighty  the  shark,  porpoise,  and  other  enemies  be- 
flMBTliiid^  and  difiding  into  two  or  three  neath,  is  attended  with  destmetion  from 
branches,  each  tenmaated  by  a  laiige,  re-  the  frigate,  or  man  of  war  bird,  the  pelican, 
gnlarnmbel  of  ydlow  flowers,  composed  of  and  tropic  bird  above.  They  occasionally 
seferal  small  nmbels.  It  is  a  native  of  the  repose  upon  the  backs  of  the  drowsy  tor- 
smrthem  parts  of  Europe,  in  moist  mea-  toises,  as  the  faster  float  upon  the  water, 
dows.  nnd  in  these  circunistances,  are  taken  with 

PEWTER,  a  fiictitious  metal,  used  in  the  greatest  ease.  They  build  in  the  woods, 

making  domestic  utensils,  as  plates,  dishes,  and  will  perch  on  trees.    They  shed  their 

Itc.    The  basis  of  this  metal  is  tin,  which  is  long  feathers  every  year,  and  the  natives  of 

eonverted  into  pewter,  by  mixing  at  the  the  Sandwich  islands  where  the  tropic  birds 

iwie  of  an  hundred  weight  of  tin,  with  fif*  abound,  pick  them  up  in  great  abundance 

teen  pounds  of  lead,  uid  six  pounds  of  in  various  parts,  and  consider  them  as  an 

braai.     Besides   this   esmposition,  which  elegant  material  in  their  cnrlons  and  ehibo- 

aoakes  the  common  pewter,  there  are  other  rate  dresses,  particnhu'ly  in  their  mourning 

kinds  compounded  of  tin,  reguhis  of  anii-  snits«    These  buds  are  not  admired  for 

mony,  bismvth  and  copper,  in  several  pro-  food, 

portions.  PHALANGIUM,  in  natural  history,  t 

PESSIZA,  in  botany,  a  genus  of  tiie  Cryp-  gttm  of  insects  of  the  order  Aptera«  Mouth 

togamta  F^mgi  dam  and  order.    Generic  with  homy  mandibles,   the  second  joint 

chancier:     fungus    beU-shaped.    sessUe,  with  a  sharp,  moveable,  cheliferoos  tooth ; 

concealing  lens-shaped  seed-bearing  bo-  feelers  filiform ;  no  antenns  j  two  eyes  on 

dies;  plant  concave;  seeds  on  the  uppiur  the  crown,  and  two  at  the  sides;  eight 

sor&ce  only ;  discharged  by  jerks.    Of  this  |^ ;  abdomen  genenJIy  rounded.    Of  alt 

genusof  flingns,  linnsius  has  eleven  spe-  the  insects  in  this  order,  few  are  more  re^ 

cies,  and  Dr.  Withering  no  less  than  forty  pnlsive  than  those  of  the  Phahmgium  ge- 

British  species  hi  his  arrangement.  nus,  of  wbidi  there  are  about  twenty  spe- 

PHACA,  in  botany,  btutwrd  vefcA,  a  ge»  cies.    Some  of  them  are  armed  vnth  we»> 

nus  of  the  IHadelphia  Decandria  cfaus  and  pons  resembling  those  of  the  spider  genus, 

order.    Natursl  order  of  Papilionaces,  or  but  opentmg  with  greater  mal^nity.  Iliey 

iiCgumiaosai.   Essential  character :  legume  differ  in  sise,   some  being  very  minute, 

half,   two-celled.    Thera  are  eleven  iqie-  while  ethers  are  equal  in  roagnitnde  to  the 

larger  kind  of  spiders.    Hub  genus  is  di- 


PHATHUSA,  in  botany,  a  genus  of  the  vided  Into  two  sections.    A.  Mouth  vnth  a 

Syngenesia  Polyganda  Supetflui  chus  and  conic,  tubnhir  sucker.    B.  Month  without 

order.    BMcatial  character:  calyx  sob-cy-  a  sucker.    The  former  is  sub-divided  into 

lindric,  many-leaved,  with  unequal,  recurv-  sub-sections,  eis.  a.  Fmir-feelers,  the  upper 

«d  scales ;  florets  henmphrodite,  several  in  ones  chelate.  6.  Two  feelers.  In  the  latter, 

the  disk ;  females  one  or  two  in  the  ray ;  there  are  two  sob^sections,  viz.  a.  Feelers 

receptacle  chaify ;  seeds  hispid,   without  projecting^  uM:urved.   6.  Feelers  thick,  spi- 

any  proper  down.    There  is  but  one  iqie-  nous,  and  fomished  vnth  a  claw  at  the  tip. 

des,  viz.  P.  Americana,  a  native  of  Virginia,  p.  reniforme,  feelers  serrate ;  forelegs  Ytry 

PHATON,  tiie  Tropic  (trd,  m  natural  long  and  flKform ;  thorax  kidney-shaped : 
hbtory,  a  genus  of  birds  of  the  order  An-  this  is  one  of  the  hurgest  of  the  genus :  it  is 
seres.  Generic  character:  bill  sharp-edg-  a  native  of  the  hotter  regions  of  tiie  globe, 
edand  ponited;  compressed,  and  sUghtiy  being  found  in  Africa  and  South  America. 
doping  dovm ;  nostrils  pervious  and  oblong ;  This  insect  is  of  a  deep  chesnnt-brown  co- 
four  toes  all  webbed  together ;  tail  wedge-  lour,  with  a  yellowish  cast  on  the  abdomen. 
formed,  the  two  middle  featiiers  estem&ig  All  die  msects  of  this  genus,  in  their  va- 
far  beyond  others.  There  are  three  spe-  nous  stages  of  transformation,  prey  on  the 
cies:  P.  astherensy  the  common  tropic  bird^  smaller  insects  and  worms ;  tiie  larva  and 
is  of  the  sixe  of  a  wigeon,  and  the  two  mid-  pupa  are  active,  eight-footed,  and  resemble 
die  feathers  of  the  tail  measure  a  fhot  and  a  the  perfect  insect.  To  tiiis  genus  belong 
half  at  least.  These  birds  are  always  found  the  well-known  msects,  called  long-legged, 
within,  or  at  least  very  near  the  tropics,  shepherd,  or  harvest  spiders,  which,  not- 
Thryfreqnentiy  soar  to  a  prodigious  height,  withstanding  their  common  name,  datkr 


PIIA  PHA 

▼cry  C4Rifidenbly  ffram  spiders  praperiy  so       3.  NoctoK,  with  inenmbcBt  wiap  sete' 
aaroed.    The  most  eammum  hMect  of  tfab 


kind,  is  the  P.  opflio  of  lironNn,  whidi,       4.    Geometne,  with  wings  iMmmitally 
dojing  the  aotmmi,  nay  be  observed  iD  gtf-    spread  ont,  neariy  as  Hie  attML 


densy  about  walls,  fte. :  It  is  remailLable  for  5.   Toitrices,  with  rety  obtuse 

its  phnup,  but  flatiisb,  orbicufao'  body,  and  conred  on  the  exterior  nnrgin. 

its  Umg  and  slender  legs,  which  are  gene-  6.  Pytalides,  with  wings  convergnig  into 

imHj  so  carried,  that  the  body  appears  sns-  a  deltoid,  and  slightly  fiireated  figure. 

pemled  or  elevated  to  a  considerable  height  7.   TlneK,  with  wings  conrolnted  into 

above  the  surface  on  which  the   animal  a  cylinder. 

rests.    P.  cancroides :  abdomen  obovate,  8.  Alndte,  with  wings  divided  into  di^ 

depressed,  fermginons  cbefae,  or  cbw*,  ob-  tinct  plumes. 

long,  hairy.    ThiB  species  differs  considera-  Of  all  the  European  spedes  of  the  first 

biy  in  sise^    It  inhabifti  Europe,  and  is  said  dirision  the  finest,  by  much,  is  P.  jnnonia^ 

to  be  the  little  insect  which  gets  into  our  a  native  of  many  parts  of  Germany,  Italy, 

legs,  and  under  the  skin,  causing  a  painfid  France,  &c.  bat  not  yet  observed  in  Bng> 

itrbing.  land.    It  measures  about  six  inches  in  ex* 

PHALARIS,  in  botany,  txmanf  graaa^  a  tent  of  wrings,  and  is  varied  by  a  most  beav- 

genos  of  the  Triandria  Digynia  class  and  tifiil  assortment  of  the  steady  colours.  Tbe 

order.    Natural  order  of  Gramina,  Grami-  caterpillar  which  feeds  on  the  apple,  pear, 

neae,  or  Grasses.    Essential  character :  ca-  Sec  b  hardly  less  beautiful  than  tiie  insect 

iyx  two-valved,  keeled,  the  valves  equal  in  itself,  and,  when  ready  for  its  change,  it 

length,  inclosing  the  coroUa.    There  are  envelopes  itself  in  an  oval  web  with  a 

turelve  species,  of  which  P.  canariensis,  cul-  pointed  extremity,  and  transforms  itself  into 

tivated  canary  grass,  has  an  annual  root;  a  large  sliort  chrysalis,  out  of  which  emeigea 

the  culm  is  from  a  foot  to  eighteen  inches  the  moth.     See  Plate  IV.  Entomology, 

in  height,  nprigbt,  round,  striated,  swelling  fig.  1. 

a  little  at  the  joints,  at  the  lower  ones  fre-  P.  peronia,  minor  peacock  moth,  is  a 

queutly  brancldng ;  leaves  half  an  inch  in  native  of  Eng^d,  and  is  commonly  called 

breadth,  of  a  lively  green  colour,  the  lower  the  emperor  moth, 

part  of  the  leaf  swells  out  like  a  spathe.  Of  the  bombyces  we  arast  notice  the  P. 

completely  involring,  and  protecting  the  cuja,  or  great  tiger-moth,  which  ii  one  of  the 

head  of  flowers  whilst  young ;  this  grass  is  a  laigest  Englirii  moths,  and  Is  of  a  fine  cream 

native  of  the  Canary  islands ;  it  is  also  found  colour,  with  chocolate-brown  bars  and  spots, 

m  a  wild  state  In  many  parts  of  Britain,  the  lower  wings  red,  with  black  spots ;  the 

The  cultivation  of  it  is  cidefly  confined  to  thorax  chocolate  brown,  with  a  red  collar 

the  isle  of  Thanet,  where  it  is  esteemed  a  round  the  neck,  and  the  body  red  with  black 

profitable  cropb  bars.    The  caterpillar  is  of  a  deep  brown, 

PHALENA,  in  natural  history,  the  moth^  with  white  specks,  very  haiiy,  and  feeds  on 

a  genos  of  insects  of  the  order  Lepidoptera.  various  plants. 

Generic  character  :antenme  gradually  taper*  p.  vinula  is  remarkable  fiir  elegance  of 

log  from  the  base  to  the  tip;  wings,  when  appearance  without  gaiety  of  colour,  beuf 

at  rest  generally  deflected :  flight  nocturnal,  a  middle-sized  white  moth,  variegated  with 

They  fly  abroad  only  in  the  evening  and  numerous  small  black  streaks,  and  specks: 

during  the  niglit,  and  feed  on  the  nectar  of  the  thorax  and  abdomen  are  extremely 

flowers :  the  larva  is  active  and  quick  in  downy,  and  the  body  is  marked  by  trans* 

motion,  mostly  smooth,  more  or  less  cylin-  verse  black  bars.    The  caterpillar  of  this 

drical,  and  preys  on  the  leaves  of  various  moth  is  far  more  briltiant  in  its  appearance 

plants :  pupa  quiescent,  more  or  less  cylin-  titan  the  complete  animal ;  it  is  of  consider- 

drical,  pointed  at  tlie  tip,  or  at  both  ends,  able  sice,  measuring  above  two  inches  in 

and  is  gen<»rally  inclosed  In  a  follicle.   This  lengtli,  sind  is  of  a  most  bcaatifhl  green 

genus,  contains  a  vast  juunber  of  species,  colour,  with  the  back  of  a  doU  purple, 

and  is  dividod  into  assortments  according  freckled  with  very  nomerons  deeper  streika 

to  the  different  habits  of  the  animals :  these  in  a  longitudinal  direction :  this  purple  part 

are,  of  tlie  back  is  separated  from  the  green  on 

1.  Attaci,  or  tlioso  in  which  the  wmgs,  the  sides  by  a  pair  of  milk*white  strqtes, 

when  at  rest,  are  spread  out  horizontally.  which  commencing  from  the  head,  ran  up* 

f .  Bombyces,  in  which  the  wings  are  wards  to  tiie  top  of  the  back ;  that  part 

iacumbent  and  the  antennss  ptctiaatod.  bomg  elevated  considerably  above  the  rest 
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into  a  pointed  process ;  and  from  tbence     procus,  as  in  many  of  the  sphinges.    It 
an  oootimied  along  the  sides  to  the  tail :     feeds,  as  eveiy  oneJuiowSy  on  the  leaves  of 
the  ftcc  is  flat,  and  subtriangular,  ydlow-    the  white  mulberryy  in  defect  of  which 
ish,  summnded  first  by  a  bhu:k,  and  then     may  be  substituted  the  black  mulberry, 
by  a  red  border;  and  is  distingoished  by    and  even,  in  some  instances  the  lettuce, 
two  deep  black  eyes  or  spots  on  each  side    and  a  few  other  plants.    The  silkworm  re- 
tbe  upper  part :  from  the  tail,  which  is  ex-    mains  in  its  larva  state  about  six  weeks, 
tended  unto  two  long,  roughened,  sharp-     changing  its  skin  four  times  during  that  pe- 
pointed,  tubular  processes,  proceed  on  the     nod,  and,  like  other  caterpilUuv,  abstaining 
least  irritation,  two  long,  red,  flexible  ten*     ff  om  food  for  some  time  before  each  change, 
taenia,  the  animal  seeming  to  exert  them     When  full  grown  the  animal  entirely  ceases 
as  if  for  the  purpose  of  terrifying  its  di»-     to  feed,  and  begins  to  form  itself  a  loose 
torben ;  liAing  ap  the  fore-part  of  the  body     envelopement  of  silken  fibres  in  some  con- 
st the  same  time,  in  a  menacing  attitude,    Tenient  spot  which  it  has  chosen  for  that 
,  and  presenting  a  higlUy  grotesque  appear-    pnrpose,  and  afterwards  proceeds  to  en- 
aoce :  it  also  possesses  the  power  of  snd-    wrap  itself  in  a  much  closer  covering,  form- 
denly  e^ectbig  from  its  month,  to  a  con-     >Qg  an  oval  yellow  silken  case  or  ball  about 
siderable  distance,  an  acrimonious  reddish    ^  size  of  a  pigeon*s  egg,  in  wliicli  it 
flidd,  which  it  uses  as  a  further  defence,    changes  to  a  chiysaUs,  and  afler  lying  thus 
ami  which  produces  considerable  irritation,    iockeed  for  the  space  of  about    fifteen 
if  it  happens  to  be  thrown  into  the  eyes  of    ^Th  gives  bu-th  to  the  moth.    Tliis,  how- 
tbe  spectator.    This  caterpiUar  is  prind*    ever,  is  always  carefully  prevented  when 
pally  seen  on  willows  and  poplars,  and     the  animals  are  reared  for  the  purpose  of 
when  the  time  of  its  change  arrives,  de-     commerce,  the  moth  greatly  ii\juring  the 
fcends  to  the  lower  part  of  the  tree,  and    "^  of  the  ball  by  discharging  a  quantity  of 
envelopes  itself  in  a  glatmons  case,  prepar-     coloured  fluid  before  it  leaves  the  cell  -,  the 
ed  by  moistening  with  its  saliva  the  woody     "^  ^^^  ai^  therefore  exposed  to  such  a 
fibres  of  the  tree,  and  covering  itself  with     degree  of  heat  as  to  kill  the  inclosed  diry- 
them,  atuching  the  edges  very  closely  to    salides,  a  few  only  being  saved  for  the 
the  bark :  this  case,  having  very  mncli  the     breed  of  the  following  year.    The  moth, 
colour  of  the  bark  itself,  is  not  very  con-    when  hatched,  is  a  veiy  short-lived  animal, 
apicuons,  so  that  the  insect  generally  re-    breeding  soon  after  its  exclusion,  and  when 
mains  secure  under  its  covering  throughout    tbe  females  have  laid  their  eggs,  they,  as  well 
the  whole  winter,  it  being  too  close  to  be    as  the  males,  survive  but  a  very  short  time. 
penetrated  by  the  frost,  and  too  strong  to        As  an  example  of  the  Geometrs,  we 
be  snccessfiilly  attacked  by  birds,  Sec.  it    m«y  adduce  a  very  elegant  moth,  often 
requires  even  a  very  shaip  knife,  assisted  by    seen  towards  the  middle  of  summer  on 
a  stroQg  hand,  to  fi»rce  it  open.    Thechiy-    the  elder,  and  called  P.  sarabucaria;  it 
nlis  is  thick,  short,  and  black,  and  in  the    ^  moderately  large,  of  a  pale  sulphur  co- 
month  of  Afay  or  June,  according  to  the    ^^*^t  with  angular  wings,  marked  by  a  nar- 
wannth  or  ooofaMasoftbe  season,  gives  birth    row  transverse  brown  line  or  streak.    It 
to  the  molfa,  which,  imywdiately  on  emerg-    proceeds  from  a  green  caterpillar,  which, 
ing  from  the  upper  part  of  the  chrysalis,    lil^e  those  of  the  rest  of  this  section,  walks 
discharges  a  quantity  of  fluid  sufficient  to    in  a  peculiar  manner,  viz.  by  raising  up  the 
soften  efiectnally  the  walls  of  its  prison,    body  at  each  progressive  movement  into 
and  effect  a  ready  escape.     This  moth,    the  form  of  an  arch  or  loop,  the  extremities 
frpm  its  nnnsoally  dovmy  appearance,  has    neariy  approaching  each  other.    It  changes 
obtained  the  popohv   title  of  the  puss    in  May  add  June  into  a  bUck  chrysalis,  out 
■Mth.  of  whidi  in  June  or  July,  proceeds  the 

But  of  aH  the  moths  of  the  tribe  Bom-  moth. 
Vyx,  the  P,  mori,  or  silkworm  moth,  The  division  called  Tiness  comprehends 
is  by  lar  the  mast  important  This  is  a  those  moths  which  are,  m  general,  of  a 
whitiib  ipoth,  with  a  broad  pale  brown  bar  small  size,  though  often  of  very  elegant  co-  - 
across  each  of  the  upper  wings.  The  ca-  lours.  Of  this  tribe  is  the  p.  padella:  it  is 
terpUlar  or  larva,  emphatically  known  by  of  a  pearly  white  colour,  with  very  nnmer- 
the  title  af  the  silkworm,  is,  when  full  ous  black  spota:  its  caterpiUar  is  gregarious, 
grown,  nearly  three  inches  long,  and  of  a  appearing  in  great  quantities  on  various 
yellowish  grey  celoQr ;  on  the  upper  part  sorU  of  fruit  trees  during  the  decline  of 
Pf  tbe  last  joint  of  the  body  is  a  hoin-hhe    summer,  and  oommitting  great  ravages  on 
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file  leaTCfl :  these  caterpilkin  inhabit  a  com-  a  moltipGcity  of  operatioBSiwe  neceuvft 
non  web,  and  osaally  move  in  laiige  gronpt  some  of  them  mecfaanicaly  some  cfaemiealy 
together;   tfieir  colour  is  a  pale  greyish  which  constitute  the  meant  by  which  the  re* 
yellow,  with  numerovs  black  spots ;  each  snit  is  to  be  attained ;  and  under  this  natn* 
caterpillar  at  the  time  of  its  chai^  to  chiy-  ral  divistotty  the  means  and  the  end,  phar* 
salis,  envelopes  itself  in  a  diatmct  oval  web  macentical  opeiations,  and  pharmaoentieal 
with  pointed  extremitiet,  and  many  of  these  preparations,  we  shall  coDshler  the  mbject 
are  stationed  close  to  each  other,  hanging  before  os, 
in  a  perpendicnlar  direction  fh>m  the  inter- 
nal roof  of  the  general  incloshig  web:  the  PART  I. 
chrysalis  is  blackish,  and  the  moth  appwn            pharmaceutical  operations. 
m  the  month  of  September.    To  this  divi- 
sion also  belong  the  moths,  emphatically  so        Under  tliis  head  we  shall  cooqwiae  the 
called,  or  doth  moths.    Of  tfiese  the  prin-  mode  of  collecting  and  preservmg  medicmal 
cipal  is  the  P.  vestiandla,  which,  in  its  simples }  tlie  mechanical  instrements  em- 
caterpillar  state,    is  very   destructive   to  ptoyed,  and  the  changes  they  introdoce ; 
woollen  cbths,  the  sabttance  of  which  it  chemical  instmments  and  apparatus,  their 
devours,  formhig  for  ItMlf  a  tnbohur  case  nse,  application,  and  power, 
with  open  extremities,  and  generally  ap-         ^  „  ^.         .  «  ^      /.£=_, 
proadiing  to  the  colonr  of  the  doth  on         CoUeetummd  Pre8€n>atum  of  Shupla. 

which  it  is  nourished.     This  mischievous        Eadi  of  the  kmgdoms  of  nature  furnishes 

species  changes  mto  a  chiysalis  in  April,  articles  employed  in  medicuie  in  tlidr  natu* 

and  the  moth,  which  is  universally  known,  ^U  state,  or  when  prepared  by  pharmacy ; 

appean  chiefly  in  May  and  June.  and  in  collecting  tiiese  our  first  attention 

In  the  last  division,  called  Alucitn,  is  should  be  to  nwke  choice  of  sound  and 

one  of  the  moat  elegant  of  the  insect  tribe,  perfect  substances ;  to  throw  off  whatever  it 

though  uot  distinguished  either  by  large  size  injared  or  decayed,  and  to  separate  them 

or  livdy  colours.     It  is  a  small  moth,  of  a  fi^tn  all  adventitious  matters.    Asa  general 

snowy  whiteness,  and,  at  first  view,  catches  nde  they  must  be  defended  from  tlie  eflects 

the  attention  of  the  observer  by  the.  very  'of  moisture,  great  heat,  cold,  and  freely  te- 

remarkable  aspect  of  its  wmgs,  which  are  posed  to  the  air.    Yet  when  their  activity 

divided   into  the   most  beautiful  distinct  and  virtue  depend  on  volatile  prindples,  in- 

plumes,  two  in  each  upper,  and  three  in  stead  of  being  freely  exposed  to  the  ar, 

each  under  wing,  and  formed  on  a  plan  they  must  be  confined,  as  much  as  possible, 

resembUng  that  of  the  long  wing  feathers  from  its  contact, 

of  birds,  ns,  with  a  strong  middle  rib  or  The  vegetable  kmgdom  affords  us  the 
shaft,  and  innumerable  lateral  fibtes.  This  most  nnmerous  articles ;  these  should  rather 
moth,  which  is  the  P.  pentadactyle  of  be  obtained  from  coantries  in  which  they 
Iim»i|Sy  spears  chiefly  in  the  month  of  grow  naturally,  than  countries  in  which 
August  Its  caterpiUar,  which  is  yellow-  |hey  merely  grow  by  transplantation  ;  and 
ish  green,  speckled  with  black,  feeding  on  those  which  grow  wild,  in  dry  soils,  and  ex- 
nettles,  and  changing  into  a  blackish  chry-  posed  situations,  fully  open  to  the  air  and 
salis  enveloped  in  a  white  web.  tiie  sun,  are  for  the  most  part  to  be  pre- 

PHARMACY.  Thb  is  a  very  important  ferred  to  plants  that  are  cultivated,  or  that 
branch  of  therapeutic  science,  which  in  grow  in  moist,  low,  shady,  and  confined  si- 
the  article  on  Materia  Medic  a  we  have  tuations.  Annual  roots  should  be  collected 
observed,  embraces  the  three  divisions  of  before  they  shoot  forth  their  stalks  or 
medicinal  materials,  the  preparation  of  those  flowers;  biennial  roots  in  the  harvest  of 
materials,  and  the  diseases  in  which  they  are  thdr  first  year,  or  the  spring-time  of  their 
employed.  Pharmacy  includes  the  second  second ;  perennial  roots  either  in  the  spring 
of  thM  divisions;  and  is,  hence,  the  doc-  time  before  the  sap  has  begun  to  mount,  or 
trine  of  preserving,  Arranging,  compound-  in  harvest  after  it  has  returned.  Worm- 
ing, and  intermixing  the  dHferept  articles  of  eaten  or  decayed  roots,  except  in  a  feif 
the  Materia  Medlca,  so  that  as  simple  sub-  cases  of  resinous  plants,  are  to  be  rejected  ^ 
stances  we  may  obtain  their  virtues  in  the  the  rest  are  to  be  cleaned  hnmedfaitel3f  with 
inost  active  or  most  convenient  form,  and,  a  brush  of  cold  water ;  fanmersing  them  m 
In  a  state  of  combination,  redouble  or  vary  the  water  as  short  a  time  as  possible,  and 
their  powers  according  to  the  intention  we  cutting  off  the  radicles  and  fibres  when  not 
have  in  view.    In  prosecutfaig  this  object,  essenthd.    Roots  which  consist  chiefly  of 
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filMret,  and  have  bat  a  tmall  nm  may  1>e  varmth.    When  ilieylooie  their  colour  and 

dried  at  once ;  if  juicy  and  not  aromatic  in  smell  they  are  unfit  for  use. 

a  beat  lomewbat  below  100^  of  Fahrenheit ;  Seedi  and  finita,  unleu  when  otherwise 

but  if  aromatic  by  thnply  tbEpoaing  them  to  directed,  are  to  be  gatiiered  when  ripe,  bat 

a  current  of  cold  dry  air,  and  frequently  before  they  fall  spontaneously.  Some  pulpy 

tnramg  them  in  it.     If  very  thick  and  Ihnts  are  freed  from  their  core  and  seeds, 

strong,  they  must  be  spHt  and  cut  into  slices^  strung  upon  tiu^ead,  and  dried  artificially, 

and  strung  upon  threads ;  if  covered  with  a  They  are  in  general  best  preserved  in  their 

tough  bark  they  may  be  peeled  and  dried  natural  coYcrings,  altiiou^  som^,  as  the  co- 

irhtle  fresh.    Such  as  lose  their  virtues  by  locynth,  are  peeled,  and  others,  as  the  ta- 

drymg  are  to  be  kept  buried  in  dry  sand.  marind,  preserved  fresh.    Many  of  these  are 

It  is  difficult  to  lay  down  general  rules  for  apt  to  spoil,  or  become  rancid  ;  and  as  they 

collecting  stalks  and  leaves,  some  of  which  are  then  no  kmger  fit  for  medical  use,  no 

aci|uirey  while  othen  lose  their  act^rity  by  very  large  quantity  of  them  should  be  coU 

age.    Aromatics  should  be  collected  after  lected  at  a  time. 

the  flower-buds  are  formed  ;  ndn-aromatics  The  proper  drying  of  vegetabia  suIm 

if  annuals,  when  in  flower,  or  about  to  stances  is  ofthe  greatest  importance.   It  Is 

flower ;  biennials  before  they  shoot ;  and  often  directed  to  be  done  in  the  afaade,  and 

perennials  before  they  flower,  especially  slowly,  that  the  volatile  and  active  partidet 

the  woody-fibred.    Hiey- should  be   ga-  may  not  be  disnpated  by  too  great  heat; 

thered  in  dry  weather,  after  the  morning  but  this  is  an  error,  for  they  always  lose  in- 

dew  is  off,  or  before  it  fhOs  in  tiie  evening,  finitely  more  by  slow  than  by  quick  drying. 

Oeoerally  q^eaking,  they  should  be  tied  in  When,  on  account  of  tiie  cok>or,  they  cannot 

bundles,  and  hung  up  in  a  shady,  warm,  and  be  exposed  to  the  sun,  and  the  warmth  of 

airy  place,  or  spread  upon  thefioor,  and  the  atmo^here  is  inoifficieat,  they  should  be 

frequently  turned.    If  very  juicy,  they  are  dried  by  an  artificial  warmth,  less  ten  100* 

to  be  laid  upon  a  sieve,  and  dried  by  a  Fahrenheit,  and  well  exposed  to  a  current 

gentle  degree  of  artificial  warmth.  Sprouts  of  air.  When  periectly  dry  and  friable,  they 

are  to  be  collected  before  the  buds  open ;  have  little  smell ;  but  after  being  kept  some 

and  stalks  to  be  gathered  in  autnnm.  Barks  time,  they  attract  moisture  frx)m  the  air,  and 

are  to  be  collected  when  the  most  active  regain  their  proper  odour, 

parti  of  the  vegetable  are  concentreted  m  The  boxes  and  drawers  in  which  vegeta* 

them.     Spring  is  preforred  for  resinous  ble  mattera  are  kept,  should  not  impart  to 

barks,  and  autumn  for  the  others  vrhich  are  them  any  smell  or  taste  t  and  more  certainly 

father  gummy  than  resinous.    Young  trees  to  avoid  this,  they  should  be  lined  with 

aflbrd  the  best   bark   for  medical   pnr«  paper.    Such  as  are  volatile,  of  a  delicate 

poees.  texture,  or  subject  to  sufler  Inm  insecti, 

llie  same  rules  apply  to  the  collection  of  must  be  kept  in  well  covered  gUsses.  Fruita 

woods ;  but  they  must  not  be  taken  fl*om  and  oOy  seeds,  wliich  are  apt  to  becomo 

very  young   trees.     Among  the  resinous  rancid,  must  be  kept  in  a  cool,  and  dry, 

woods,  the  heaviest,  which  smk  in  water,  but  by  no  means  in  a  warm  or  moist 

are  selected.    The  alburaum  is  to  be  re*  place, 

jected.  Oily  seeds,  odorous  plants,  and  those  con- 

Flowen  are  collectad  m  dear  dry  wea-  taioing  volatile  principles,  must  be  collected 

ther,  before  noon,  but  after  the  dew  is  off;  fresh  every  year.    Others,  whose  properties 

either  when  they  are  just  about  to  open,  or  are  more  permanent,  and  not  subject  to  de- 

immediately  after  tiiey  have  opened.    Of  cay,  wiU  keep  for  several  yeanu  Vq^tables 

some  the  petab  only  are  preserved,  and  the  coHeeted  in  a  moist  and  rainy  season  are  in 

colourlcM  daws  are  even  cut  away  ;  of  general  more  watery  and  apt  to  spoil.  In  a 

Athen  whose  calyx  n  odorous,  the  whole  dry  season,  on  the  contrary,  they  contain 

flower  is  kept.    "Flower*  which  are  too  non  oily  and  resinous  particles,  and  pre- 

nnall  to  be  polled  singly,  are  dried  with  Mrve  proch  better, 

part  ofthe  stalk :  these  are  called  heads  or  M^ekaaL^  QmruifLuu 

^^^^^  •a»wa#paa#paaMnP  \^§f^m  agvaVMVe 

Flowen  are  to  be  dried  neariy  as  leaves,  These  consist  ofthe  mode  of  determining 
but  more  quickly,  and  with  more  attention,  the  weight  or  measure  of  bodies ;  thejr 
As  they  must  not  be  exposed  to  tiie  sun,  it  division  into  mfarate  parHdes ;  their  sepa- 
ls best  done  by  a  sK^t  degree  of  artificial  ration  of  part  from  part,  or  of  the  nefol 
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from  the  wle«;  tbe  modes  of  iBtenmsn«  ulidbodj.aodim  9  piece  of  crystal,  mIwii 

them.  immcned  id  4iistilled  imtery  iritli  its  lom 

f9rmgkU  wtd  Mfmmn9.    The  qonti)ies  whca  imaaened  m  the  fluid  we  wish  t»  ess- 

of  sabflaooes  emplojed  m  roedicines  vt  miqe;  bj  dtviding  its  lorn  of  weight  ia  the 

detetmtqed  with  the  greatest  accar^^  hy  flnid  by  its  lofs  of  weight  io  the  water,  the 

weighing.    Tbe  scales  sbq^ld  balapce  irith  qootient  is  the  ipecific  grmvity  of  the  floid : 

the  lytmost  preciiian,  apd  toni  with  the  at-  or  a  small  phial,  fontajniiig  »  knoyo  weight 

most  AciUty.  fiahmees  ihookl  be  defended  pf  diitilled  wtter,  may  be  mied  with  the 

as  nmch  as  ponilile  from  acid  and  other  floid  to  b^  e^^amined  ami  weighed,  aqd  by 

coROHT^  ▼Wo*i9f  oi)d  mit  be  mmeeeMarily  difiding  the  weight  pf  t)ie  floid  by  the 

sofpeodecf,  af  tlieir  delicacy  of  decision  is  weigl|t  of  the  inter,  the  specific  gratity  is 

herpl^  mo4;b  impaired ;  m^l  to  gijard  against  Moertamed. 

this  last  evil  in  another  way,  they  «hpnkl  Althoogfa  these  are  the  only  general  piii^ 

nevf  r  be  o^er  loaded.  ciples  by  which  specific  gravities  are  ascer- 

The  want  of  an  naiformity  of  weights  tained,  yet  ac  the  remit  is  always  influenced 

and  nMmiiftt  wbldi  is  felt  m  erery  conn-  by  the  state  of  the  thermometer  and  baro- 

tiy,  ai|d  io  every  branch  of  trade  and  com-  meter  at  tlie  time  of  the  experiments,  and 

merce,  is  of  pecqliar  inooovenieace  m  phar-  as  the  mauipolation  is  a  work  of  great  nicety, 

ma^.     AU   4Hir  college   pbarmaoopoeim  ^rarioos  mgenioos  instrmnents   have  beeq 

command  the  nse  of  troy  weight ;  yet  the  contrived  to  reoder  the  procem  and  calco* 

wl|o|e|4le  druggists  in  every  instance,  except*  latton  easy.    Of  all  these,  the  gravimeter  of 

ing  where  a  very  small  portion  of  an  article  Monreau  socms  to  deserye  the  preferpoce. 

if  bought  by  grains,  scruples,  or  drachms.  It  wonld  be  of  materia  cnnseip^nce  to 

sell  by  avotrdnpoise  weight ;  and  there  is  idcnce  and  the  arts,  if  specific  giayities 

reason  to  fear  that,  both  amongst  apothe*  were  always  indicated  by  the  numerical 

caries  and  dniginstf,  most  of  the  pitarma-  term  cxpreaiing  their  reUtion  to  the  tptoGo 

ceutic  compositions  are  prepared  by  this  gratity  of  distilled  water.    Thii,  however, 

last  division ;  in  consequence  of  which  it  is  is  nnfortiinately  not  the  case.    The  excite 

impotsible  for  the  pbystci^  tp  know  the  officers  in  this  country  collect  the  duties 

exact  strength  of  the  dose  he  prescribes,  p^id  by  spiritons  fiqnors,  by  estimating  th^ 

and  if  he  do,  he  cannot  of^n  obtain  it  in  proportion  which  they  contain  cif  ^st^mivd 

^  propfsr  proportions  of  its  respective  in-  Spirit,  about  0.95S  in  specific  gravity,  vrhich 

gredients.    TIae  difficulty  is  still  increased  they  call  hydrometer  proof,  and  they  ex* 

by  a  promisenons  iise  of  weights  and  men-  prem  the  rdatiqn  vrhich  spirits  of  a  different 

sures,  in  determining  the  quantities  of  fluids,  strength  have  to  the  standard  spirit  by  my* 

on  which  account,  though  |he  liondon  col*  ing  tha(  they  are  ^bove  or  under  hydrometer 

lege  still  authorises  boUi  for  dbtinct  par-  proof.    Urns  one  to  six,  or  one  in  seven 

poses,  the  colleges  of  Edmburgh  and  Dub-  below  hydrometer  prpof  means  that  it  is 

lin  liave  rejec^d  measures  altogether.  equal  in  strength  tp  a  mixture  of  six  parti 

For  memnring  fluids,  the  graduated  ^am  'f^  proof  spirit  with  que  of  water, 

roeasfires  are  always  to  be  preferred :  they  The  only  other  mode  of  expressing  specific 

should  be  of  dilferent  sixes,  according  to  tbq  gravities  which  it  is  necessary  to  notice  i« 

quantities  they  are  intended  to  measure,  that  of  Banroe's  areometer,  as  it  is  often 

Elastic  flpids  are  also  measured  in  gfans  used  in  the  vrritings  of.  the  French  diemists, 

tubes,  graduated'  by  inches  and  their  deci*  apd  is  little  underrtooc)  in  this  coontiy.  For 

>l^tls.  fubstances  heavier  than  water  he  assumes 

Specific  gravity  is  the  ^ight  of  a  deter-  the  specific  grqvity  of  distilled  water  as  sero, 

mimif  e  bulk  of  any  body.    For  a  standard  and  graduate^  the  stem  of  his  instrument 

oC  compqrjson  distilled  water  hm  been  as-  downwards,  each  degree  bemg  supposed 


gamed  as  unity.  Hie  specific  gravity  of  by  bun  io  e^prem  the  number  of  parti  of 
•oUds  is  ascertained  by  comparing  flie  muriate  of  soda  contsmed  in  a  giveq  sola- 
weight  of  the  body  in  the  air  with  its  weight  tion,  which  however  is  not  at  all  the  case, 
when  suspended  in  vrater.  The  quo^t  For  substances  lighter  than  water  the  tube 
obtained  by  dividing  its  weight  in  air  by  is  graduated  upwards  and  this  sero  is  af- 
|he  dUference  between  its  weight  in  air  and  forded  by  a  solution  of  10  of  salt  19  90  wa- 
its weight  in  water,  is  its  specific  gravity,  ter. 

The  specific  gravity  of  fluids  may  be  ascer-        Miehamcal  Dinmn.     ^y  this  procem 

tained  by  comparing  the  loss  of  weight  of  a  aubsfauces  are  reduced  to  g  fiNrm  better 
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idiptea  <br  nedical  pnrpoMS;  and  by  the 
increase  of  their  soiree  their  action  is  pro- 
noted,  both  aa  medical  and  chemical  agents, 
it  is  peHbnned  by  cutting,  bittising,  grind- 
ing, gnting,  rasping,  fiUng,  pnlferiiation, 
tritnratiDny  and  gmmkition,  by  means  of 
machinery  or  of  proper  instramenti. 

Pnlvcrication  is  the  lint  of  these  opera- 
lions  that  is  commonly  employed  in  the 
apothecary's  shop.  It  is  performed  by 
means  of  pestles  and  mortars.  The  bottom 
of  the  mortars  shonld  be  concave;  and  their 
isdes  should  neitiier  be  so  inclined  as  not  to 
allow  the  snbstance^  operated  on  to  lall  to 
the  bottom  between  eadi  stroke  of  the 
pestle,  nor  so  perpendicnhu*  as  to  collect  it 
too  much  together,  and  to  retard  the  opera- 
tion. The  materiab  of  which  the  pestles 
and  mortara  are  formed  shooM  resist  both 
the  mfrhaniral  and  chemical  action  of  the 
•nbstances  for  which  they  are  used.  Wood, 
iron,  marMe,  siliceous  stones,  poroehin,  and 
l^ass,  are  all  employed :  but  copper,  and 
metals  containing  copper,  are  to  be  avoided. 
They  should  be  provided  with  covers,  to 
prevent  the  finest  and  lightest  parts  ftom 
cscapmg,  and  to  delend  the  operator,  from 
the  efiacts  of  disagreeable  or  noidons  snb- 
stances.  But  these  ends  are  more  com- 
plelely  attained  by  tying  a  piece  of  pliable 
laallier  rmmd  the  pesUe  and  round  the 
SMuth  of  the  mortar.  It  most  be  closely 
applied,  and  at  the  same  time  so  huge,  as 
to  pennit  tbefreemotion  of  the  pestle.  In 
some  mstanoes  it  will  be  even  necessary  for 
the  operator  to  cover  his  month  and  nostril^ 
with  a  wet  cloth,  and  to  stand  with  his  back 
to  a  current  of  ab,  that  the  veiy  acrid  par. 
tides  which  arise  may  be  carried  from  him. 
The  addition  of  a  little  water  or  spirit  of 
wine,  or  of  a  few  almonds,  to  vay  light  and 
dry  substances,  wtU  prevent  tiieir  flying  off. 
But  almonds  are  apt  to  induce  rancklity, 
and  powders  are  alvrays  injured  by  the  diy- 
ing  whidi  is  neoenary  when  they  have  been 
moittened.  Water  nrast  never  be  added  to 
fnhatances  which  abaorb  it,  or  are  rendered 
f»hesive  by  it. 

All  vegetable  substances  must  be  previ- 
ously dried.  Resms  and  gummy  rsainS| 
^Uch  become  soft  in  summer,  mult  be 
powdered  in  very  cold  vreather,  and  must 
be  beaten  gently,  or  they  will  be  converted 
into  a  paste  instead  of  being  powdered. 
Wood,  roots,  bariu,  horoi  boM,  ivory,  &c. 
must  be  previously  cot,  q»lit,  chipped,  or 
rasped.  Rbroui  woods  and  roots  should  be 
^nely  shaved  after  their  bark  is  removed,  for 
otherwise  their  powden  will  be  frU  of  hBU> 


like  filaments,  whidi  can  scarcdy  be  «epa« 
rated.  Some  substances  will  even  reooiro 
to  be  moistened  wifii  mucihM^of  tragacanth, 
or  of  starch,  and  then  dried  befi>re  they  can 
be  powdered.  Camphor  may  be  cOtaveni- 
ent^  powdered  by  the  addition  of  a  little 
spirit  of  wine,  or  almond  oil.  The  emohive 
seeds  cannot  be  reduced  to  powder  unless 
some  dry  powder  be  added  to  them.  To 
aromatic  oily  substances  sugar  is  the  best 
addition.  All  impurities  and  inert  parta 
having  been  previously  separated,  the  ope- 
ration must  be  continued  and  repeated  up* 
on  vegetable  substances  till  no  residuum  is 
left.  The  powders  obtamed  at  different  , 
times  must  then  be  mtimnte^  mixed  toge* 
ther,  so  as  to  bring  the  whole  to  a  state  of 
perfect  uniformity. 

Very  hard  stony  substances  must  be  re« 
peatedly  heated  to  a  red  heat,  and  then 
suddenly  quenched  m  cold  water,  until  they 
become  sufficiently  friable.  Some  metals 
may  be  powdered  hot  in  a  heated  iron  moiw 
tar,  or  may  be  rendered  brittle  by  alloying 
them  with  a  little  mercury. 

TVifuruftoa  is  intended  for  the  still  more 
minute  division  of  bodies.  It  is  pefforoied 
in  flat  mortars  of  glass,  agate,  or  other  hard 
ifiaterials,  by  giving  a  routory  motion  to 
the  pestle ;  or  on  a  levigating  stone,  which 
is  generelly  of  porphyry,  by  means  of  a 
muller  of  the  same  substance.  On  large 
quantities  it  is  performed  by  rollers  of  hard 
stone,  tuniing  horizontally  upon  each  other, 
or  by  one  vertical  roller  tumiog  on  a  flat 
stone. 

The  substances  subjected  to  this  opera- 
tion are  generally  prerionsly  powdered  or 
ground. 

Z>v^^alim  differs  from  trituration  only 
in  the  addition  of  water  or  spirit  of  wiue  to 
the  powder  operated  upon,  so  aa  to  form 
the  whole  mass  into  a  kind  of  paste,  whicl| 
is  rubbed  until  it  be  of  sufficient  smoothness 
or  fineness.  Earths  and  some  metallic  sub- 
stances are  levigated. 

Gr^m^atioa  is  employed  for  the  mecha- 
nical division  ii^  some  metals.  It  is  per- 
formed, either  by  stirring  the  mdted  metal 
vrith  an  iron  rod  until  it  cools,  or  by  pouring 
it  into  water,  and  stirring  it  continnally  as 
before,  or  by  ponriii^  it  into  a  covered  box, 
previously  wdl  rubbed  vrith  chalk,  and 
shaking  it  until  the  metal  cools^  vrhen  the 
rolling  motion  will  be  converted  into  a 
rattling  one.  The  adheriog  chalk  is  thea 
to  be  washed  away. 

Jfacftanicoj  Srparalte  is  obtahwd  by 
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bg,  eltttrifttiM,  deetntetioD,  filtrntiMi,  det- 
pamatioBy  •xprettion. 

SifUog.  VVmn  dry  lubfttiiieM,  which  «ra 
redaced  to  the  doe  degree  of  iiiiautenets» 
the  coeiter  perliclet  ere  to  be  sepeimted  bj 
sieves  of  iron-were,  hair^oth,  or  gtiUEey  or 
by  bemg  dosted  throogb  begs  of  fine  linen. 
For  f  eiy  light  end  i^oeble  powders,  or 
nerid  snbslsnees,  oempoiind  sieves,  beYUig 
•  close  lid  end  receiver  most  be  used.  The 
porticles  which  ere  not  of  suffident  fineness 
to  pass  thiongh  the  interstices  of  the  sieve, 
may  be  egein  powdered. 

Elatiietion  is  confined  to  mmerel  sob- 
stances,  on  which  water  has  no  action.  It 
is  performed  by  seperaling  them  from  foreign 
particles  and  impurities,  of  e  diferat  spe* 
cific  gravity,  in  which  case  they  are  seid  to 
be  washed;  or  for  sepenting  the  impalpeble 
powders,  obtained  by  tritoration  and  levi* 
gation  from  the  coerwr  particles.  This 
pfoceis  depends  npon  the  property  that 
very  fine  or  light  powders  have  of  remaining 
for  some  time  suspended  in  water ;  and  is 
poibrmed  by  difinsiog  the  powder  or  paste 
formed  by  levigation  through  plenty  of 
water,  letting  it  stand  a  snfiicient  time,  un- 
til the  coarser  particles  settle  at  the  bottom ; 
and  then  pouring  off  the  liquid  in  which  the 
finer  or  lighter  particles  are  suspended* 
Fresh  water  may  be  poured  on  the  residuum, 
and  the  operation  repemted;  or  the  courser 
partidce,  which  fidl  to  the  bottom,  may  be 
previously  levigated  e  second  time. 

Decantation.  The  fine  powder  which  ^ 
vrashed  over  with  the  water  is  separated 
fitm  it,  by  allowing  it  to  subside  completely 
and  by  either  decanting  off  the  water  vtrj 
carefully,  or  by  drawing  it  off  by  a  syringe 
•r  syphon.  These  processes  are  very  fire- 
quently  made  use  of  for  sepaimting  fluids  firom 
tolids  which  are  specifically  heavier,  espe- 
cially when  the  quantity  is  very  hurge,  or 
the  solid  so  subtile  as  to  pass  throng  the 
poies  of  most  substances  employed  for  fil- 
timtlon,  or  the  liquid  so  acrid  as  to  corrode 

them. 

Filtration.  For  the  same  purpose  of  se- 
parating fluids  firom  solids,  straimng  and 
filtimtion  are  often  used.  These  difil^  only 
in  degree,  and  are  employed  when  the  pow- 
der either  does  not  subside  at  all,  or  too 
slowly  and  imperfectly  for  decantation. 
The  instruments  for  this  purpose  are  of 
various  materials,  and  must  in  no  Instance 
be  acted  upon  by  the  substances  for  vrhich 
they  are  employed.  FWts,  resins,  wax,  and 
oils,  are  strahied  througfahemp  or  flax  spread 
evenly  over  n  piece  of  wire<loth  or  net 


atretched  in  a  frame.  For  saccfaaiine  aiid 
mucilaginoua  liquota,  fine  flannel  may  ha 
used:  for  someaalinesolntioasylinen.  Where 
these  are  not  fine  enough,  uaaiaed  paper  is 
employed;  but  it  is  extremely  apt  to  bunt 
by  hot  watery  liquors  irhidi  dissolve  its  siae ; 
and  very  acrid  liquors,  such  as  adds,  are 
filtered  by  means  of  a  gtass^iinnel,  filled 
with  powdered  qiiarti,  a  fow  of  the  larger 
pieces  bemg  put  into  the  neck,  smaller 
pieces  over  these,  and  the  finer  powder 
placed  over  all.  Hie  porosity  of  this  last 
filter  retams  much  of  the  liquor;  but  it  may 
be  recovered  by  gently  pouring  on  it  as 
much  distilled  water;  the  liquor  will  then 
pan  through,  and  the  water  be  retained  in 
its  place. 

Water  may  be  filtered  in  targe  quantities 
through  basins  of  porous  stone,  or  artifichd 
basins  of  nearly  eqaal  parts  of  fine  day  and 
coarsesaad.  The  siae  of  the  filters  depends 
on  the  quantity  of  matter  to  be  strained. 
When  large,  the  flannd  or  linen  iaforraedhilo 
a  conical  bag,  and  suspended  firom  a  hoop 
or  fiame;  the  paper  k  either  spread  on  the 
inside  of  these  bo^i,  or  folded  into  a  eomcai 
form,  and  suspended  by  a  fimneL  It  is  of 
advantage  to  introduce  gfans  rods,  or  quHI- 
bairels,  between  the  paper  and  fimnel,  to 
prevent  them  from  adbering  too  dosely. 
What  pasMS  fint  is  seldom  fine  enough,  and 
must  be  poored  back  again,  imtil  by  the 

•welling  of  the  fibres  of  the  filter,  or  flUinf 
up  of  its  pores,  the  fluid  acquires  tiie  requ^ 
site  degree  of  limpidity.  The  filter  is  some- 
tioMS  covered  with  charcoal  powder,  which 
is  a  mefiil  addition  to  muddy  and  dee|K 
eoloored  liquors.  The  filtration  of  some 
visdd  substances  is  much  assisted  by  heat. 
Expression  is  a  spedes  of  filtration,  assist- 
ed by  mechanical  force.  It  is  prmcipally 
employed  to  obtam  the  Juices  elf  firesh  ve- 
getables, and  the  unctuous  vegetable  oib. 
It  is  performed  by  means  of  a  screw  press 
with  ptates  of  wood,  iron,  or  tin.  The  sub- 
ject of  the  operation  is  previously  beaten, 
ground,  or  braiied.  It  is  then  inclosed  hi 
a  beg,  which  must  not  be  too  much  filled, 
and  introduced  between  tlie  ptates  of  the 
prem.  The  bags  should  be  of  hatr-dotb,  or 
canvam  indosed  in  luur-cloth.  Hempen 
and  woollen  bags  are  apt  to  give  vegetable 
Juices  a  disagreeable  taste.  The  pressure 
should  be  gentle  at  first,  and  increased 
gradually.  Vegetables  intended  for  this 
operation  shouM  be  perfoetly  freA  and 
fi^eed  firom  aO  impurities.  In  geneiat  they 
should  be  expressed  as  soon  as  they  are 
braised,  for  it  dispoera  them  to  forme nt ; 
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but  tabicid  fruits  gire  a  larger  quantity  of  it  has  do  attiaction ;  and,  lastly,  up^l 

jnioe  and  of  finer  qoalityy  when  they  are  the  same  priadpley  by  means  of  a  filter  of 

alloned  to  stand  some  days  In  a  wooden  or  nnsiied  paper,  pr^onsly  soaked  in  one  of 

earthen  veasel  after  they  are  bmised.    To  tiie  fluids,  which  in  this  way  readily  passes 

soflM  Tegetables  which  are  not  joky  enongh  through  it,  while  the  other  remains  behind. 
of  thenMcKres,  the  addition  of  a  little  water       Mechanical  mixture  is  performed  by  agi- 

is'neoessaiy.    Lemon  and  oranges  must  tation,  trituiation,  or  kneading;  but  these 

be  peeled,  »  their  sUns  contain  a  great  win  be  best  considered  in  treating  of  the 

deal  of  essential  oil,  wWch  would  mix  with  forms  in  which  medicines  are  exhibited. 

tiie  juice.    The  oU  itself  may  be  obtahwd  /,r     .   i  rv     ^.         ^  «     ,^ 

aep^fately,  by  expressioB  with  the  fingeia  Chemcal  OpenOum  and  ResuUs.     • 

aipdnsl  a  plate  of  glass.  Under  this  chapter  we  have  to  consider 

For  unctnous  SMds  iron  plates  are  used ;  the  appacatus  employed,  the  changes  pro- 

and  it  is  cnstomaiy  not  <{Dly  to  heat  the  dnced,  and  the  general  an^ilyses  that  ensue, 
ptaites,  but  to  warm  the  bruised  seeds  in  a       The  apparatus  consists  of  vessels,  fiie],,or 

kettle  over  the  fire,  after  they  haTO  been  heat ;  and  the  different  modes  by  which 

spiinUed  with  some  water,  as  by  these  such  fuel  or  heat  is  applied,  whether  lamps, 

means  the  product  is  increased,  and  the  oil  furnaces,  &c. 

obtained  is  more  limped.  But  as  their  dis-  The  vessels  must  necessarily  vaiy  in  their 
position  to  rancidity  is  increaied  by  it,  if  form  and  materials ;  upon  the  first  of  which 
possible  this  practice  should  be  laid  aside,  it  will  be  more  convenient  to  enlaige  as  we 
or  confined  to  expoaing  the  bruised  seeds,  proceed  to  treat  of  the  particular  operations 
incloaed  in  a  bag,  to  the  steam  of  hot  in  which  they  are  employed.  In  choosmg 
water.  the  materials  for  the  construction  of  our 
Despumation  is  generally  practised  on  vessels,  the  properties  most  generally  re- 
thick  and  chunroy  liquors,  whidi  contain  quired  are  a  power  of  resisting  chemical 
mnch  sHmy  and  other  imporitiest  not  easily  agents, transparency,  compactness,  strength, 
separable  by  filtration.  Hie  scum  arises  fixity,  and  infosibility,  and  an  ability  to  sus- 
citiier  by  simply  heating  the  liquor,  or  by  tain  sudden  variations  of  temperature,  with* 
dariiying  it,  which  is  done  by  mixing  with  out  breaking. 

the  liqnor,  when  cold,  whites  of  eggs  well        (Generally  speaking,  metals  possess  the 

beaten  with  a  little  water,  which  on  being  four  Umt  properties  in  considerable  peifec- 

heated  eoagnfaites,  and  entangling  the  im-  tion ;  but  they  are  all  opaque.    Iron  and 

parities  of  the  liqaor,  rises  with  them  to  the  copper  are  apt  to  be  corroded  by  chemical 

surfiice,  and  may  be  easily  removed  by  a  agents ;  and  a  solution  of  the  last  is  often' 

peiforated  ladle  i  or  the  liquor  may  now  followed  by  dangerous  affections.    Tinning 

be  filtered  with  ease.    Spirituous  liquors  them  will  sometimes,  but  not  always,  an- 

are  clarified  by  means  of  isingtess  dissolved  ewer ;  for  tin  and  lead  are  often  too  fusible, 

in  water,  or  any  albomiaous  fluid,  such  as  Platinum,  gold,  and  silver,  resist  most  of 

milk,  which  coagnktes  by  the  actwn  of  the  chemical  agents,  but  are  too  expensive 

alcohol  without  the  assbtaace  of  heat,  for  general  use. 

Some  expressed  juices,  such  as  those  of  flie        Qood  earthenware  resists  the  greatest 

antiscorbutic  pbmts,  are  instantly  ehmfied  intemity  of  heat,  but  has  no  other  property 

by  the  addition  of  vegetable  acid,  such  as  to  recommend  it    Cby,  the  basis  of  all 

Ihejuice  of  bitter  oranges.  such  wares,  is  plastic  when  worked  wiUi 

Fluids  can  only  be  separated  from  each  water,  and  suflldentiy  hard  when  burnt 

other  when  they  have  no  tendency  to  com*  with  an  intense  heat.    But  intense  heat 

bine,  and  when  they  differ  in  tpia&e  gra»  contracts  it  unduly,  and  it  is  apt  to  split 

vity.    Ibe  separation  may  be  efiected  by  and  crack  upon  exposure  to  sudden  changes 

skimming  off  the  lighter  fluid  with  a  silver  of  temperature ;  whence  it  is  necessary  to 

4JT  glass  spoon ;  or  by  drawing  it  off  by  a  counteract  this  property  by  the  addition  of 

ayringe  or  syphon ;  or  by  means  of  a  gtass  some  other  substance.    Siliceous  sand,  clay 

aeparatoiy,  which  is  an  instrument  having  a  reduced  to  powder,  and  then  burnt  with  a 

-projecting  tube,  terminatini;  in  a  very  slen-  very  intense  heat,  and  phimbago,  are  occa- 

der  point,  through  which  the  heavier  fluid  sionally  used.  Tliese  additions,  however, 
alone  is  permitt^  to  run  ;  or  by  means  of  are  attended  with  other  inconveniences ; 
tlie  capillary  attraction  of  a  spongy  woollen  plumbago  especially  is  liable  to  combustion, 
thread ;  for  no  fluid  will  enter  a  substance  and  sand  diminishes  the  compactness ;  so 
whose  pores  are  filled  by  another,  for  wUch     that  when  not  glaied  they  are  porous,  and 
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wbea  ^a;Eed  tliey  are  acted  upon  by  cbe-    are  a  few  of  Uiis  kind  ibat  lia?e  been  most 
mical  agents.    The  chemical  vessels  manu-    frequently  employed : 
Ikctared  by  Memv.  Wedgewood  are  the        Eiglit  parts  of  yellow  wax  melted  with 
best  of  this  description,  except  porcelain,    one  of  oil  of  tnrpeatine^  witii  or  without 
whic^  is  too  expensive.  the  addition  of  resinous  subatancet,  accord- 

Glass  possesses  the  three  first  quafities  in    iny  to  the  degree  of  pliability  and  oonsia- 
an  eminent  degree,  and  may  be  heated  red-    tence  required.    Lavoisier^  lute, 
bot  without  melting.    Its  greatest  incon-        Four  parts  of  wax  melted  with  two  of 
venience  is  iU  disposition  to  ciack  or  break    vamibh  and  one  of  olive  oiU    Sanssure's 
in  pieces  when  suddenly  heated  or  pooled,    lote. 

As  this  is  occasioned  by  iu  unequal  expansion        lliree  parts  of  powdered  day  worked  np 
.or  contraction,  it  is  best  remedied  by  form-    wto  a  paste,  witli  one  of  drying  oil,  or, 
ing  the  vessels  very  thin,  and  giving  theai,    what  is  better,  amber  varnish.   The  drying 
in  general,  a  rounded  shape.    Glass  vesseb    oil  i»  prepared  by  boiMng  f  2.5  pm-ta  of  H- 
should  also  be  weH  annealed,  that  is,  cooled    tharge  in  16  of  Unseed  oil,  until  it  be  di^ 
very  slowly,  after  being  blown,  by  placing    wived.    Fat  lute, 
them  immediately  in  an  oven  while  they  are        Chalk  and  oil,  or  gMers*  pntty,  is  well 
yet  in  a  soft  state.    When  ill  annealed,  or    fitted  for  luting  tubes  permanently  into 
cooled  suddenly,  glMS  is  apt  to  fly  in  pieces    glass  vessels,  lor  it  beeomes  so  hard  that  it 
on  the  slightest  change  of  temperature,  or    cannot  be  easily  removed, 
touch  of  a  sharp  point.  We  may  sometimes        E^oal  paru  of  litharge^  qniek-lime»  and 
take  advantage  of  this  imperfection ;  for    powdered  ctoy,  worked  into  a  paste  with 
by  means  of  a  red-hot  wire  glass  vessels    oil  varnish,  is  sometimes  used  to  daub  over 
may  be  cut  into  any  shape.    Where  there    the  cracks  in  glass  vessels,  so  as  to  render 
is  not  a  crack  already  m  the  |^,  the  point    them  again  fit  fiir  some  purposes, 
of  the  wire  is  applied  iiesir  the  edge,  by        Melted  pitch  and  brick  dost 
^hich  a  crack  is   formed ;  and   this   is        Mucila^nous  substances,  such  as  floor, 
afterwards  easily  led  in  any  direction  we    starch,  gum,  and  glue  mixed  with  water,with 
wish.  M*  withiMt  some  powder,   are  sufficiently 

Reaumoi^s  porcelain  is  also  glass,  which,  adhesive,  are  dried  by  moderate  degrees  of 
by  being  snrronnded  with  hot  sand,  is  heat,  and  are  easily  removed  after  the  ope- 
made  to  cool  so  slowly  that  it  assumes  a  ntion,  by  moistening  them  with  water, 
cryatalline  texture  that  destroys  its  tsans-  But  a  high  temperatuie  destroys  them,  and 
parency,  but  imparts  to  it  every  other  they  do  not  resist  corrosive  vapours.  Of 
quality  desirable  in  chemical  vessels.  The  these  take  the  following  fimns: 
coarser  kinds  of  glass  are  commonly  used  in  Slips  of  bhulder  macerated  in  water,  and 
flaking  it;  but  as  there  u  no  manufocture  applied  with  tlie  inside  next  the  vessds. 
of  this  valuable  substance,  its  employment  They  are  apt,  however,  from  their  great 
is  still  very  limited.  contraction  on  drying,  to  break  weak  vei- 

Lutit  also  form  a  necessary  part  of  che-    sels. 
mical  apparatus.  Th^  are  compositions  of       One  part  of  gum  arabic  with  six  or  eight 
various  substances,  intended  to  dose  the    of  chalk,  formed  into  a  paste  with  water. 
Joinmg  of  vessels,  to  coat  glass  vessels,  and  to        Flour  worked  into  a  paste  with  powdmd 
linefonmces.   Lutes  of  die  first  description    day  or  chalk. 

un  commonly  employed  to  confine  elastic  Almond  or  linseed  meal  formed  into  a 
vapours.  They  sbonld,  therefore,  posscm  paste  with  mndlage  or  water, 
the  foltowiag  properties :  viscidity,  plasti-  Quicklime  in  fine  powder,  hmttly  mixed 
dty,  compactness,  the  power  of  resisting  with  white  of  egg,  and  instantly  applied, 
acrid  vaponia,  and  certain  degrees  i>f  heat  sets  very  qutckly»  but  becomes  so  hard  that 
The  viKidtty  of  lutes  depends  on  the  pre-  it  can  scarcely  be  removed, 
ienee  either  of  unctuous  or  resuious  sob-  Shdied  lime  m  fine  powdcTt  with  glae, 
stances,  mucihigumus  substances,  or  chy.        does  not  set  so  quickly  as  the  form^. 

Lntes  of  the  fint  kind  possess  visddity.  The  ciacks  of  glam  vemels  are  somctimea 
and  resist  acrid  vapours  in  an  eminent  do-  mended  by  daubing  them  and  a  suitable 
gree;  bot  they  are  in  guieial  so  fosible,  piece  of  Unen  oyer  with  white  of  ^ggy  straw* 
that  diey  cannot  be  employed  when  they  ing  both  over  with  findy  powdered  quidt 
we  expoeed  even  to  very  low  degrees  of  lhne,andiiHtaaayapplyiqg  the  linen  closdy 
heat,  and  ttery  win  not  adhere  to  any  sob-  and  evenly. 
itnee  tfaat^is  at  afl  moiit   The  Altowinf       Earthy  hitca  ifdit  veiy  high  temper^* 
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tores,  bat  they  become  to  hard  that  they  »  a  much  nore  poweHnl  and  certain  sonieff 

can  scarcely  be  removed,  and  often  harden  of  heat.    The  substances  employed  for  thia 

so  qnicUy  after  they  are  mixed  np»  that  parpose,  are  either  flnid  or  solid.    Alcohol, 

they  mast  be  applied  immediately.   Exam-  oil,  tallow,  wood,  tnrf,  coal,  charcoal,  and 

pies:  ooke,  are  all  occasionally  employed.   Ahso- 

Qaicfc-lime  well  incoiporated  witha  sixth  bol,  oil,  and  n^elted  tallow,  fluid  inflamnuK 

part  of  mnriate  of  soda.  bles,  most  be  bwot  on  poroos  wicks.  Tlieso 

Burnt  gypsum,  made  up  with  water.  act  merely  mechanically,  by  drawing  np  a. 

One  ounce  of  borax  dissolved  in  a  pound  portion  of  the  fluid  to  be  volatiliced  and  in* 

of  boiling  water,  nuxed  with  a  sufficient  flamed.  CThey  are  therefore  burnt  in  lampa 

quantity  of  powdered  chiy.    Mr.  Watts's  of  various   constructions.    But  althongh 

fire  late.  commonly  used  to  produce  light,  theya^ 

One  part  of  day  with  four  of  sand  formed  ford  a  very  nnifonn,  though  not  very  high 

into  a  paste  with  water.    This  is  also  used  temperature :  it  may,  ho wever^  be  increased 

lor  coatmg  glass  vessels,  in  order  to  render  by  increasing  the  number  of  the  wicks,  and 

them  stronger  and  capable  of  resfeting  vio-  their  siae.    Alcohol  produces  a  steady  heat, 

lent  degrees,  of  heat.    It  is  then  made  into  nosoot,  and,  if  strong,  leaves  no  residuum* 

a  very  thm  mass,  and  applied  in  successive  Oil  gives  a  higher  temperature,  but  on  a 

layen,  taking  care  that  each  coat  be  per-  common  wick  produces  much  smoke  and 

fectly  dry  before  another  be  laid  on.  soot.    Tliese  are  diminished,  and  the  light 

The  lutes  for  lining  furnaces  will  be  de-  and  heat  increased,  by  making  the  surface 

scribed  when  treating  of  fivnaces.  of  the  flame  bear  a  lai|;e  proportion  to  the 

The  junctures  of  vessels  which  are  to  be  centre,  which  is  best  done  by  a  eyimdrical 

luted  to  each  other,  most  previously  be  ac-  wick,  so  contrived  that  tlie  air  has  tree  ao* 

cnrately  and  firmly  fitted,  by  introdudng  oess  both  to  the  ontude  and  to  the  faisideof 

between  them,  when  necessary,  short  bits  the  cylinder,  as  in  Argandli  lamp,  invented' 

of  wood  or  cork,  or,  if  the  disproportion  by  Mr.  Boolton  of  Bumingham.    In  thia 

be  very  great,  by  means  of  a  cork  fitted  to  way,  oil  may  be  made  to  produce  a  oonsi- 

the  one  vessel,  having  a  circular  hole  bored  derable  temperature,  of  great  uniformityy 

throuieh  it,  through  which  the  neck  of  the  and  witlioot  the  inconvenience  of  smoke, 
other  vessel  or  tube  passes.    After  being       Wicks  have  the  mconvenience  of  beinr 

thus  fitted,  the  hite  is  either  appUed  very  charred  by  the  high  temperature  to  which 

thm,  by  spreading  it  on  slips  of  linen  or  they  are  subjected,  and  of  becoming  so 

paper,  and  securing  it  with  thread,  or,  if  it  clogged  as  to  prevent  the  fluid  from  risinr 

is  a  paste  lute,  it  is  formed  into  small  cylin-  in  them :  they  must  then  be  trimmed  b^ 

den,  which  are  successively  applied  to  the  this  is  seldomer  necessary  with  alcohol  and 

junctures,  Uking  care  that  each  piece  be  fine  oib  than  with  the  coarser  oils.    Lamps 

made  to  adhere  tirmly  and  perfectly  dose  are  also  improved  by  adding  a  chimney  to 

ia  every  part,  before  another  is  put  on.  them :  it  must  admit  the  fiee  access  of  air 

Lsstly,  the  whole  is  secured  by  slips  of  linen  to  the  flame,  and  then  it  hicreases  the  cnr- 

or  bladder.    In  many  cases,  to  permit  the  rent,  confines  the  heat,  and  steadies  the 

escape  of  elastic  vapoars,  a  small  hole  is  flame.    The  rotensity  of  the  temperature  of 

made  through  the  lute  with  a  pin,  or  the  flame  may  be  inereased  astonishingly,  by 

lute  is  perforated  by  a  smatt  quill,  fitted  forcing  a  snmll  current  of  hot  ah-  tlirougfa  it 

with  a  stopper.  as  by  the  blow-pipe.    Wood,  turf,  coal, 

Htai  ead  Fkei.    As  caloric  is  an  agent  charcoal,  and  coke,  solid  combnstibles,  are 

of  the  most  extensive  utility  in  the  diemi-  burnt  in  grates  and  fnniaces.    Wood  haa 

cal  operations  of  pharmacy,  it  is  necessary  the  advantage  of  kindling  readUy,  but  al^ 

that  we  should  be  acquainted  with  the  fords  a  very  unsteady  temperature,  is  in* 

means  of  employmg  it  in  the  roost  econo-  convenient  from  its  flame,  smoke,  and  soot, 

nical  and  effident  manner.    The  rays  of  and  requires  much  attention.    The  heavy 

the  son  are  used  in  the  drying  of  many  ve-  and  dense  woods  give  the  greatest  heat, 

getable  snbsUnccs,  and  the  only  attentions  bum  longest,  and  leave  a  dense  ehareoal; 

necessary  are  to  expose  as  Uirge  a  suriaoe  Dry  tuif  gives  a  steady  heat,  and  doea  not 

as  possible,  and  to  ttun  them  frequently,  require  so  much  attention  as  wood ;  bat  ic 

thai  every  part  may  be  dried  alike.    Tliey  consumes  fint,  its  smoke  is  copious  and  pe- 

are  also  sometimes  used  for  promoting  spon-  nelnting,  and   the   empyreumatie  smell 

taneoos  evaporatio&i  which  it  IroparU  to  trrrj  thing  It  rsmns  In 

The  combustion  of  difierent  substances  contact  with,  adheifs  with  great  obstinacy. 
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The  heavy  tnrf  of  manbes  it  preferable  to 
the  light,  rapeifidal  tnrf.  Coal  it  the  ibel 
moat  commoiily Hied  in  this  country:  its 
heat  is  considerable,  and  sufficiently  per- 
nasent,  but  it  prodnces  much  flame  and 
smoke.  Charcoal,  especially  of  the  dense 
ifoods,  is  a  very  convenient  and  excellent 
Inel :  it  bums  without  flame  or  smoke,  and 
gives  a  strong,  uniform,  and  permanent 
heat,  which  may  be  easily  regulated,  espe- 
cially when  it  is  not  in  too  huge  pieces,  and 
is  a  little  damp ;  but  it  is  costly,  and  bums 
quickly.  Coke,  or  cfaanred  cool,  pomessts 
similar  propertiea to  charcoal;  it  is  less  ea- 
sily kindlod,  but  is  capable  of  producing 
a  higher  temperature,  and   bums  more 

slow^. 

When  an  open  gnte  is  used  for  chemical 
purposes,  it  should  be  provided  with  cranes, 
to  support  the  vessels  operated  in,  that  they 
may  not  be  overturned  by  the  burning 
away  of  the  fuel. 

pWnuuet.  lu  all  these,  the  principal  ob- 
jects aie,  to  produce  a  sdRcient  degree  of 
beat,  with  little  consumption  of  fuel,  and  to 
bcable  to  regulate  the  degree  of  heat.  An 
onDeceuary  expenditure  of  fiiel  is  prevent* 
ed  by  forming  the  sides  of  the  furnace  of 
veiy  imperfect  conductors  of  caloric,  and 
by  constructiog  it  so,  tint  the  subject  ope- 
rated on  may  be  exposed  to  the  full  action 
of  the  fire.  The  degree  of  heat  is  regu- 
kited  by  the  quantity  of  air  which  comes  in 
contact  with  the  burning  fneL  Hie  quan- 
tity of  air  is  in  the  compound  ratw  of  the 
rfie  of  the  aperture  through  which  it  enters, 
and  iti  velocity.  The  velocity  is  incroased 
1^  mechanical  means,  as  by  fa«ilows,  or  by 
increasing  the  height  and  width  of  the  chim- 
ney. T^  sice  and  form  of  furnaces,  and 
the  materials  of  which  they  are  constract* 
ed,  are  various,  according  to  the  purposes 
ftr  which  they  are  intended. 

The  essetftial  parts  of  a  furnace  are,  a 
body  for  the  fuel  to  bum  in ;  a  grate  for  it 
to  bura  upon ;  an  ashpit  to  admit  air,  and 
receive  the  a»hes ;  a  chimney  for  carrying 
off  the  smoke  and  vapours. 
.  The  asb-pit  should  be  periectly  dose, 
and  furnished  with  a  door  and  register- 
plate,  to  regulate  the  quantity  of  air  ad- 
mitted. The  ban  of  the  grate  shouM  be 
triangular,  and  placed  with  an  angle  pointed 
downwards,  and  not  above  half  an  inch 
distHit  The  giate  should  be  fixed  on  the 
••tiida  of  the  body.  The  body  may  be 
Q^imlrical  or  elliptical,  and  it  must  have 
for  introducing  the  fuel  and  the 


subjects  of  the  operatioii,  and  for  convey- 
ing away  the  smoke  and  vapours.  When 
the  combustion  w  supported  by  the  current 
of  air  nalaially  exdled  by  the  boning  of 
the  fbel,  it  is  called  a  wind-fnraace;  when 
it  is  accelerated  by  inerearing  the  vebcity 
of  the  current  by  bellows,  it  forais  a  bhuit* 
furnace;  and  when  the  body  of  the  fbmace 
is  covered  with  a  dome,  which  terminates 
in  the  chimn^,  it  constitutes  a  reverbera- 
toiy  furaacCr 

Furnaces  are  either  fixed,  and  boHt  of 
ire*brick,  or  portable,  and  fabricated  of 
phite-iron.  When  of  iron,  they  must  be 
fined  vrith  some  badly  conducting  and  re- 
firactory  substmice,  both  to  prevent  the 
dissipation  of  heat,  and  to  defend  the  iron 
against  the  action  of  the  fire.  A  mixture 
of  scdes  of  iron  and  powdered  tiles  woric* 
ed  up  with  blood,  hair,  and  clay,  is  much 
recommended;  and  Professor  Hagen  says, 
that  it  is  less  apt  to  ^lit  and  crack  when 
exposed  at  once  to  a  violent  heat,  than 
when  dried  gradually,  according  to  the 
common  directions.  Dr.  Btock  emptoyed 
two  different  coatings.  Next  to  the  iron 
he  applied  a  composition  of  three  parts  by 
vreii^t  of  charcoal,  and  one  of  fine  clay. 
These  are  tint  mixed  in  the  state  of  fine  pow- 
der, and  then  worthed  up  widi  as  much  water 
as  iriU  permit  the  mass  to  be  formed  into 
balls,  which  are  applied  to  the  sides  of  the  fur- 
nace, and  beat  very  firm  and  compact,  with 
the  fiice  of  a  broad  hammer,  to  the  thick- 
ness of  about  one  inch  and  a  half  in  general, 
but  so  as  to  give  an  elliptical  form  to  the 
cavity.  Over  this,  another  lute,  composed 
of  six  or  seven  parts  of  sand,  and  one  of 
clay,  is  to  be  applied  in  the  same  manner, 
to  the  thickness  of  about  half  an  inch. 
These  lutes  must  be  allowed  to  become 
perfectly  diy  before  the  femace  is  heated, 
which  should  at  first  be  done  gradually. 
Hiey  may  also  be  Uned  with  fire  bricks  of 
a  proper  form,  accurately  fitted  and  well 
cemented  together  before  the  top  plate  is 
screwed  on. 

The  general  fault  of  furnaces  is  that  they 
admit  too  much  air,  which  prevents  us  from 
regubting  the  temperature.  It  either  be- 
comes too  violent  and  unmanageable,  or 
when  more  cold  air  is  admitted  than  what 
is  necessary  for  supporting  the  combustion, 
it  carries  off  heal,  and  prevents  us  from 
raising  the  temperature  as  high  as  we  other- 
irise  would.  The  superior  merit  of  Dr. 
Black's  fiouiuiee  consists  In  the  fecility 
with  which  the  admission  of  air  is  regnUted  -, 
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■ad  e?eiy  tttenipt  bitlierto  made  to  im- 
prore  ft,  hy  incretsaig  the  number  of  iu 
•peitwei,  liive  m  reality  injured  iU 

Heat  may  be  applied  to  Yciielfl  employ- 
ed in  chemical  operatioaSy  direetlyy  M  in 
the  open  fire  and  reverberatory  fwnece: 
or  thraugh  the  medium  of  sand ;  the  land- 
bath:  of  watery  the  water-bath :  of  steam  i 
the  vapour-bath:  of  air;  as  in  ChemnfBe. 

Ckng€$  produced  by  cktndcai  procetiei, 
TheM  GonsistB  chiefly  in  a  new  mode  of 
afgregation,  combination,  and  decomposi- 
tion. 

The  form  of  uggngation  may  be  altered 
by  fusion,  Yaporisation,  condensation,  eon- 
gelation,  and  coagulation. 

Fnsion  as  the  conversion  of  a  solid  into  a 
liquid  by  the  sole  agency  of  caloric*  Sub- 
stances difler  very  much  in  the  degrees  of 
their  fiMibility;  some,  as  water  anid  mer- 
cury, existing  as  fluids  in  the  ordinary  tem- 
peratures of  the  atmosphere ;  while  others, 
as  the  pure  earths,  cannot  be  melted  by  any 
heat  we  can  produce. 

Liqueftction  is  commonly  employed  to 
express  the  melting  of  substances,  as  tallow, 
wax,  resin,  &c.  which  pass  throuf^  inter- 
mediate states  of  soHnea  before  they  be- 
come fluid.  Fusion  b  the  melting  of  sob- 
stances  which  pass  immediately  from  the 
solid  to  the  fluid  state,  as  the  salu  and 
metals,  except  iron  and  phitmam. 

When,  in  consequence  of  fusion,  the  sub- 
stances operated  on  acquire  a  greater  or 
less  degree  of  transparency,  a  dense  uni- 
form  texture,  and  great  brittleoess,  and 
exliibit  a  conchoidal  fracture,  with  a  spe- 
cnhr  surflice,  and  the  edges  of  the  frag- 
menti  very  sharp,  it  is  termed  vitrification. 

In  general,  simple  substances  are  less 
ftisible  than  compounds ;  for  example,  the 
simple  earths  cannot  be  melted  singly,  but 
when  mixed  are  eanly  fused.  The  addi- 
tions which  are  sometimes  made  to  refrac- 
tory substances,  to  promote  their  frision,  are 
termed  fluxes :  which  fluxes  are  generally 
saline  bodies. 

Thus,  the  alkalies  potash  and  soda  pro- 
mote powerfully  the  fiision  of  silicioos 
stones  i  but  they  are  only  used  for  accurate 
experiments.  The  white  flux  is  a  mixture 
of  a  little  potash  witli  carbonate  of  potash, 
and  is  prepared  by  deflagrating  together 
•qnal  parts  of  nitrate  of  potash  and  super- 
tartrate  of  potash.  When  an  oxide  is  at 
the  lame  time  to  be  reduced,  the  hhck 
flux  is  preferred,  which  is  produced  by  the 
deflagration  of  two  parts  of  saper^tartrate 
of  potash,  and  one  of  nitrate  of  potash. 
It  dificrs  from  tha  former  only  in  contaiuof 


a  litde  charcoaL  Soap  promotes  fosion  by 
being  converted  by  the  fire  mto  carbonate 
of  soda  and  charcoal; 

Aluminous  stones  have  their  fusion  greatly 
promoted  by  the  addition  of  sub-borate  of 
soda. 

Muriate  of  soda,  tiie  mixed  phosphate 
of  soda  and  ammoida,  and  other  salts,  are 
also  occasionally  employed  for  the  same 
purpose. 

An  open  fire  is  sufficient  to  melt  some 
substances,  others  require  the  heat  of  a 
furnace. 

Hie  vessels  In  which  fiision  is  performed, 
must  resist  the  heat  necessary  for  the 
operation.  In  some  instances  an  iron  or 
copper  buUe  or  pot  may  be  used,  but  most 
commonly  crucibles  are  employed.  Ibese 
are  of  various  siies.  The  hu^  crucibles 
are  generally  conical,  with  a  snuill  spout  for 
the  convenience  of  pouring  out ;  the  small 
ones  are  truncated  triangular  pyiamids, 
and  are  commonly  itald  in  nests.  The 
Hessian  crucibles  are  composed  of  clay  and 
sand,  and  when  good,  will  support  an  in- 
tense heat  for  many  hours,  without  soften- 
ing or  melting;  bat  they  are  disposed  to 
crack  when  suddenly  heated  or  cooled. 
This  inconvenience  may  be  on  many  occa- 
sions avoided,  by  using  a  double  crucible, 
and  filUuff  up  the  interstice  with  sand,  or 
by  covenng  the  crucible  with  a  lute  of  clay 
and  sand,  by  which  means  tlie  heat  is  trans- 
mitted more  gradually  and  equally.  Those 
which  ring  cleariy  when  struck,  and  are  of 
an  uniform  thickness,  and  have  a  reddish 
brown  colour,  without  bkck  spots,  are 
reckoned  the  best  Wedgewood's  cruci- 
bles are  made  of  clay  mixed  with  baked 
chiy  finely  pounded,  and  are  in  every  re- 
spect superior  to  the  Hessian,  but  they  are 
very  expensive.  The  bhick  lead  crucibles, 
formed  of  clay  and  plumbago,  are  very 
durable,  resist  sudden  changes  of  tempo- 
nture,  and  may  be  repeatedly  used,  but 
they  are  destroyed  when  saline  substances 
are  melted  in  them,  and  suffer  combustion 
when  exposed,  red  hot  to  a  current  of 
air. 

When  placed  m  a  fiimace,  enieiblassbonld 
never  be  set  up  on  th^  ban  of  the  grate, 
but  always  upon  a  support  Dr.  Kennedy 
found  the  hottest  part  of  a  furnace  to  ba 
about  an  inch  above  the  grale.  Ibey  My 
be  covered,  to  prevent  the  fad  or  aabes 
from  fidling  into  them,  with  a  lid  of  the 
same  materials,  or  with  another  cradhla 
inverted  over  them.  When  the  finion  is 
completed,  the  substance  may  be  either 
parmittfd  la  cool  in  the  cracible,  or  may 
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be  pooKd  into  a  heated  moold  ao^ted  the  roof  and  sides.    Tlic  end  and  sides  «r« 

Dritb  tillow,  never  with  oil,  or  what  is  still  perforated  with  holes  for  the  free  trausmis* 

better,   covered   with   a  thin  coating  of  sion  of  air,  and  the  open  extremity  is  placed 

chalk,  which  is  applied  by  hiying  it  over  at  the  door  of  the  furnace,  for  the  iiiispec* 

with  a  mixture  of  chalk  diffused  in  water,  tionand  manipulation  of  the  process.    Ttie 

and  then  evaporating  the  water  completely  reverberatory  furnace    is   commonly  em« 

by  heat    To  prevent  the  crucible  from  ployed  for  roasting,  aiid  the  heat  is  at  fi#st 

being  broken  by  cooling  too  rapidly,  it  is  very  gentle,  and  slowly  raised  to  redness^  It 

to  be  either  replaced  in  the  furnace,  to  is  accelerated  by  exposing  as  large  a  surfiioe 

cool  gradually  with  it,  or  covered  with  some  of  the  substance  to  be  roasted  as  posaible^ 

vessel  to  prevent  its  being  axposed  imme-'  and  by  Stirring  it  frequently,  so  as  to  pre* 

diately  to  tlie  air.  vent  any  agglutination,  and  to  bring  eveiy 

Fusion  is  performed  with  the  intention  of  part  in  succession  to  the  surfiice. 

weakening  the  attraction  of  aggregation ;  Charring  may  be  performed  on  any  of  the 

or  of  separating  substances  of  different  de-  compound  oxides,  by  subjecting  them  to  a 

grees  of  fusibility  from  each  other.  degl-ee  of  heat  snfficient  to  expel  all  their  hy* 

Vaporization  is  the  conversion  of  a  solid  drogen,  nitrogen,  and  superabundant  oxygen, 
or  fluid  into  vapour  by  the  agency  of  calo-  while  the  carbon,  being  a  fixed  principle,  re* 
ric.  Although  vaporability  be  merely  a  mains  behind  in  the  state  of  charcoal.  The 
relative  term,  substances  are  said  to  be  temperature  necessary  for  tlie  operation 
permanently  elastic,  volatile  or  fixed.  The  may  be  produced  either  by  the  combustion 
permanently  elastic  fluids  or  gases  are  those  of  other  substances*  or  by  the  partial  com* 
whidi  cannot  be  condensed  into  a  flnid  or  bastion  of  the  substance  to  be  charred.  In 
solid  form  by  any  abstraction  of  caloric  we  the  former  case,  the  operation  may  be  per- 
are  capable  of  producing.  Fixed  sub-  formed  in  any  vessel  which  excludes  the  ac- 
stances,  on  the  contrary,  are  those  which  cess  of  air,  vrfaile  it  permits  the  escape  of  tJie 
cannot  be  converted  into  vapour  by  great  vapours  formed.  In  tlie  latter,  the  accesa 
increase  of  temperature.  The  pressure  of  of  air  must  be  regnhted  m  such  a  manner, 
the  atmosphere  has  very  considerable  effect  that  it  may  be  suppressed  whenever  the 
in  varying  the  degree  at  vrbich  substances  combustion  has  reached  the  requisite  de- 
are  converted  into  vapour.  8bme  solids,  un-  gree;  for  if  continned  to  be  admitted,  the 
less  subjected  to  very  great  pressure,  are  at  charcoal  itself  would  be  dissipated  in  the 
once  converted  into  vapour,  although  most  foim  of  carbonic  acid  gas,  and  nothing 
of  them  pass  through  the  intermediate  state  would  remain  but  the  alkaline  and  earthy 
of  fluidity.  matter,  whicli  these  substances  always  con* 

Vaporization  is  employed  to  separate  sub*  tarn.    Wlien  combustion    is    carried  this 

/itances  differing  in  volatility  ;and  to  promote  length,  the  process  is  termed  indnention. 

chlBmical  action,  by  disaggregating  them.  The  vapours  which  arise  in  the  operation  of 

When   employed   with  eittier  of  tliese  charring,  are  sometimes  condensed,  as  in 

views,  no  regard  is  paid  to  the  substances  tlie  manufacture  of  tar. 

volatilized,  whether  from  solids,  as  in  ustu-  Evaporation  is  the  conversion  of  a  flnid 

lation  and  charring  ;  or  from  fluids,  as  in  into  vapour,  by  its  combination  with  caloric, 

evaporation  ;   or  whether  the  substances  In  this  process,  the  atmoupbere  is  not  a  ne» 

vaporized  are  condensed  in  proper  vessels ;  cessary  agent,  but  rather  a  hindrance,  by  its 

for  example,  in  a  liquid  form,  as  in  distilla-  pressure.    This  forms  a  criterion  between 

tion ;  or  in  a  solid  form,  as  in  sublimation,  chemical  evaporation  and  spontaneous  eva- 

Or  vriiether  the  substances  vaporized  are  poration,  wliich  is  merely  the  solution  of  a 

permanently  elastic,  and  are  collected  in  fluid  in  air.    It  is  performed  in  open,  shal- 

thelr  gaseous  form,  in  a  pneumatie  appa-  low,  or  hemispherical  vessels    of  silver, 

ntns.  tinned  copper  or   iron,   earthenware    ur 

Ustnlation  is  almost  entirely  a  metal-  gUss.  The  necessary  caloric  may  be  fur* 
Inrgic  operation,  and  is  employed  to  expel  nished  by  meam  of  an  open  fire,  a  lamp,  or 
the  sttlphur  and  anenic  contained  in  some  a  furnace,  either  immediately,  or  with  the 
netallie  ores.  It  Is  performed  on  small  quan-  intervention  of  sand,  water,  or  vapour.  The 
titles  in  tests  placed  within  a  muffle.  Tests  degree  of  heat  nfbst  be  reguhitcd  by  the  na- 
ve shallow  vessels  made  of  bone  ashes  or  tare  of  the  substance  operated  on.  In  ge* 
baked  clay.  MofBes  are  vessels  of -baked  neral,  it  sliould  not  be  greater  than  what  is 
day,  of  a  semi-cylindrical  form,  the  flat  side  absokitely  necessary. 
Ibtaunf  the  floor,  and  tha  arched  portion  Evaporation  may  be  partial ;  producing 
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fh»in  ralhie'fluidg,  conceotntlon  ;  and  from  fonner  instance  is  almost  sapposititions ;  for 

Viscid  fluid*,  Intpistttion  ;  or  it  may  be  we  are  not  able,  by  any  diminution  of  lem- 

total  and  produce  exsiccation.    Concentre >  peratnre,  tv  reduce  the  peimanently  elastic 
tion  is  employed  to  lessen  the  quantity  of    fluids,  to  a  fluid  or  solid  state.    The  latter 

ffllotingflnids,  which  is  called  deplilefma-  instance  is  always  preceded  by  Taporization, 

tion  ;  or  as  a  preliminary  step  to  crystalli-  and  comprehends  those  operations  in  which 

aation.    Inspissation  is  almost  confined  to  the  substances  vaporised  are  condensed  in 

animal  and  vegetable  substances;  and  as  proper  vessels. 

these  are  apt  to  be  partially  decomposed  by  When  the  product  is  a  fluid,  it  is  termed 

heat,  or  to  become  emp^reuraatir,  it  should  distillation  ;  when  solid,  sublimation.    Dis< 

Always  be  performed,  especially  ^towards  filiation  is  said  to  be  performed,  ctH  hwm» 

the  end  of  the  process,  in  a  water  or  vapour  dA,  when  fluids  are  the  subjects  of  the  ope- 

tath.    Exsiccation  is  here  taken  in  a  very  ration.    ViA  siocA,  when  solids  are  subiect- 

limited  sense ;  for  the  term  is  also  with  ed  to  the  operation,  and  the  fluid  product 

propriety  nsed  to  express  the  drying  of  ve-  arises  firom  decomposition,  and  a  new  ar^ 

getables  by  a  gentle  heat,  the  efflorescence  rangement  of  the  constituent  principles, 

of  salts,  and  the  abstraction  of  moisture  from  The  objects  of  distillation  are,  to  separata 

mtxtnres  of  insolable  powders  with  water,  more  volatile  fluids  from  less  vohitile  fluids 

by  means  of  chalk-stones,  or  powdered  or  solids.    1V>  promote  the  onion  of  differ- 

chalk  pressed  into  a  smooth  mass.    At  pre-  ent  substances :  and  to  generate  new  pro* 

aent,  we  limit  Its  meaning  to  the  total  ex-  ducts  by  the  action  of  fire, 

polsioo  of  moisture  from  any   body  by  In  all  distillations,  the  heat  applied  should 

means  of  caloric.    The  exsiccation  of  com-  not  be  greater  than  what  is  necessary  for 

pound  oxides  shonld  always  be  performed  the  formation  of  the  vapour,  and  even  to 

in  the  water  bath.  Salts  are  deprived  of  their  this  degree  it  should  be  gradually  raised. 

water  of  ci7stalliati«»n  by  exposing  them  Hie  vessels  also  in  which  the  distillation  if 

'  to  the  action  of  heat  in  a  glass  vessel  or  iron  performed  shonld  never  be   filled  abovo 

ladle.  Sometimes  tliey  first  dissolve  in  their  one-half,  and  sometimes  not  above  one* 

water  of  erystalliation,  or  undergo  what  is  fourth,  lest  the  substance  contaiiied  in  theiia 

called  the  watery  fusion,  and  are  after-  shonld  boil  over. 

wards  converted  into  a  dry  mass  by  its  total  As  distillation  is  a  combmation  of  evapo* 

expulsion ;  as  in  the  calcination  of  borax  or  ration  and  condensation,  the  apparatus  con* 

tNtroing  of  alum.    When  exsiccation  is  at*  sists  of  two  principal  parts :  the  vessels  in 

tended  vritfa  a  cracklmg  noise,  and  splitting  which  the  vapoun  are  formed ;  and  thos« 

•f  the  sale,  as  in   muriate  of  soda,  it  is  ui  which  they  are  condensed.    Hie  vesself ' 

termed  decrepitation,  and  is  performed  by  employed  for  both  purposes  are  veiy  va- 

throwing  into  a  heated  iron  vessel,  small  rions  in  their  shapes,  according  to  the  man- 

qoantities  of  the  salt  at  a  time,  covering  it  ner  in  which  theoperation  isconducted.  The 

op,  and  waiting  until  the  decrepitation  be  first  difierence  depends  on  the  direction  of 

over,  before  a  fttfh  quantity  is  thrown  in.  the  vapour  after  its  formation.    Jt  either 

^ExaiGcation  is  performed  on  saline  bodies^  descends,  ascends,  or  passes  off  by  the  side, 

to  reader  them  more  acrid  or  pnlvenilent,  constituting  a  distillation  per  iucemum,  ptr 

or  to  prepare  them  for  chemical  operetiona.  asceasaai,  or  per  loins. 

Animal  and  vegetable  substances  are  ex-  In  the  distillation  per  deeeenntm^  a  perfo* 

aiccated  to  give  them  a'  solid  form,  and  to  rated  plate  of  tinned  iroo^  or  other  mate* 

prevent  their  ferasentation.  rials,  is  fixed  within  any  convenient  vessel. 

Condensation  is  the  reverse  of  expansion,  so  as  to  leave  a  spach  beneath  it.    On  thif 

and    is  prodnoed   either    by  mechanical  the  subject  of  the  operation  is  laid,  and 

pifnre  forcing  ont  the  caloric  in  a  sensible  over  it  is  placed  another  plate,  accurately 

fom,  as  vrater  is  sqneesed  ont  of  a  sponge,  doaing  the  month  of  the  vessel,  and  soffi* 

or,  by  the  chemical  abstraction  of  cialoric,  dently  strong  to  support  the  fiiel :  thus  the 

which  is  followed  by  an  approximation  of  heat  is  applied  from  above,  and  the  vapon^ 

the  particleB  of  the  substance.    This  latter  is  forced  to  descend  into  the  inferior  cavity, 

kind  alone  is  the  object  of  oar  investigation  where  it  b  condensed.    In  this  way  the  oil 

at  present    In  this  way  we  may  be  sup^  of  cloves  is  prepared,  and  on  the  sameprin* 

poaed  Co  condense  substances  existing  na-  ciples  tar  is  manufactured,  and  mmarf 

tnrally  as  gasea  or  vapours ;  or  siibstancea^  and  xinc  are  separated  from  their  ores. 

aatarally  solid  or  fluid,  converted  into  va-  In  the  distillation  per  ostfnsaai,  the  v» 

powa  hy  advaatitiMi  dfcnnstancet.   The  poor  is  allowed  to  ariac  to  aoaia  hdght. 
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sbd  then  is  conveyed  awiy  to  be  con-  The  difttillation  per  lahu  is  iferfbrfned  kt 
deiised.  The  vessel  most  commonly  em-  a  retort,  or  pear-sliaped  vessel,  having  thie 
ployed  for  tbis  pnipose  is  tbe  common  cop-  neck  bent  to  one  side.  The  body  of  « 
per  still,  which  consists  of  a  body  for  con*  good  retort  is  well  rounded,  uniform  m  Om 
taioing  the  materials,  and  a  head  mto  which  appearance,  and  of  an  equal  thickness,  and 
the  vapour  ascends.  From  the  middle  nf  the  neck  is  sufficiently  bent  to  allow  the 
the  head  a  tube  rises  for  a  short  way,  and  vapoon,  when  condensed,  to  run  freely 
is  then  reflected  downwards,  through  which  away,  but  not  so  much  as  to  render  th^ 
the  stffam  paisea  to  be  condensed.  Another  application  of  the  receiver  inconvenient,  or 
kind  of  head,  rising  to  a  great  height  before  to  bring  it  too  near  the  furnace.  Tbe  pas- 
it  is  reflected,  is  sometimes  used  for  sepa-  sage  from  the  body  into  the  neck  must  b^ 
rating  fluids,  which  differ  little  in  volatility^  perfectly  free  and  sufficiently  wide,  other- 
as  it  was  supposed  that  the  less  voUtile  va-  wise  the  vapours  produced  in  the  retort 
pours  would  be  condensed  and  fall  hatk  only  cireuUite  in  its  body  without  passuif 
into  the  still,  while  only  tlie  more  vola-  nver  into  the  receiver.  For  hitroducang 
tile  vapoifre  would  arise  to  the  top,  so  as  liquors  into  the  retort  without  soiling  its 
to  pass  to  tlie  refrigeratory.  The  same  ob-  neck,  vdiich  would  injure  the  product,  a 
ject  may  be  more  conveniently  attained  by  bent  funnel  is  necessary*  It  must  be  tufll- 
managing  the  fire  with  caution  and  address^  cientiy  long  to  introdnce  the  liquor  directly 
Hie  greater  the  snrfkce  exposed,  and  the  into  the  body  of  the  retort ;  and  in  witlv- 
less  tbe  height  tlie  vapours  have  to  ascend,  drawing  it,  we  must  carefully  keep  it  ap> 
the  more  rapidly  does  the  distillation  pro-  plied  to  the  upper  part  of  the  retort,  that 
'cecd ;  and  so  well  ate  these  principles  ni»>  tbe  drop  hanging  from  it  may  not  touch  the 
derstood  by  the  Scotch  distillers,  that  they  inside  of  the  neck.  In  some  cases,  where  a 
do  net  take  more  than  three  minutes  to  dis-  mixture  of  different  substances  it  to  be  dia* 
charge  a  still  containing  gallons  of  fluid.  tilled,  it  is  convenient  and  necessary  to  have 
'  'Ibe  condensing  apparatus  used  with  the  the  whole  apparatus  properly  adjusted  be- 
comraon  still  is  very  simple.  The  tube  in  fore  the  nuxture  is  made,  and  we  must 
Mich  the  head  terminates  is  inserted  Into  therefore  employ  a  tubulated  retort,  or  a 
the  upper  end  of  a  pipe,  which  is  kept  cool  retort  furnished  with  an  aperture,  accumt^ 
by  passing  through  a  vessel  filled  with  ly  closed  with  a  ground  stopper.  This 
water,  called  the  refrig^tory.  This  pipe  tubulature  should  be  placed  on  the  upper 
is  commonly  made  of  a  serpentine  form ;  convex  part  of  the  retort  before  it  beods 
but  as  this  renders  it  difficult  to  be  cleaned,  to  form  the  neck,  .so  that  a  fluid  poured 
Dr.  Black  recommends  a  sigmoid  pipe,  through  it  may  fall  directly  into  the  body 
The  refrigeratory  may  be  funiislied  with  a  without  soiling  the  neck. 
stop>cock,  that  whan  the  water  it  contains  Retorts  are  made  of  varioos  materials, 
becomes  too  hot,  and  does  not  condense  all  Flint-glass  is  commonly  used  when  tbe 
the  vapour  produced,  it  may  be  changed  heat  is  not  so  great  as  to  melt  it  Far  dia- 
for  cold  water.  From  the  lower  end  of  the  tillations  which  require  excessive  degree* 
pipe,  the  product  of  the  distillation  drops  of  heat,  retorU  of  earthenware,  or  coated 
loto  the  vessel  destined  to  receive  it;  and  glass  retorts  are  employed  Quicksilver  ia 
we  may  observe,  that  when  any  vapour  distilled  in  iron  retorts, 
issues  along  with  it,  we  should  either  dimi-  The  simplest  condensing  apparatus  nsed 
nish  the  power  of  the  fire,  or  change  tbe  with  the  retort,  is  tlie  common  gtaue  le- 
water  in  the  refrigeratory.  Tbere  was  a  ceiver ;  which  is  a  vessel  of  a*  conical  or 
process  of  tins  kind,  caHed  circulation.  It  globular  form,  having  a  neck  saffieieatly 
consisted  in  arranging  the  apparatM,  so  wide  to  admit  of  the  neck  of  the  retort  be> 
*at  the  vapours  were  no  sooner  condensed  tag  introduced  witliin  it.  To  prevent  the 
into  a  fluid  form,  than  this  fluid  returned  loss  and  dissipation  of  the  vaponn  to  be 
back  into  the  distillinr  veaiels,  to  be  again  condensed,  the  retort  and  receiver  may  be 
iraporised ;  and  was  efiected  by  diftilling  m  accurately  ground  to  eaeh  other,  or  tecnied 
9  glass  vessel,  vrith  so  long  a  neck  that  the  by  some  proper  lute.  To  prevent  the  i«- 
vapoors  were  condensed  before  they  escap-  ceiver  from  being  heated  by  the  calerie 
ed  at  the  upper  extremity,  or  by  inverting  evolved  during  the  condensation  of  vapour* 
one  mafeals  within  another.  When  corrosive  in  it,  we  must  employ  some  means  to  keep 
substances  are  distilled  in  this  way,  the  It  cool.  It  is  either  immersed  in  cold  w«er, 
cacnrbit  and  alembic  are  used  j  bet  these  w  covered  with  snow,  or  pounded  ice,  or  « 
substances  are  mase  cattveaieally  dietilled  constant  evaporation  is  supported  Aom  it» 
pfr  lUw^  furface,  by  covering  it  with  a  deth^  whiab 
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li  kept  nobt  b^  meanf  of  the  descent  of  and  the  othen  -with  alkaiint  totntioiHy  «r 

imter,  from  a  ▼esael  placed  above  it,  throogli  other  actWe  fluids ;  and  as  the  penmanently 

Humrte  ifpboas  or  spongy  wonted  threads,  efaistic  flaids  produced  are  siiccesuvely  suIh 

But  asy  daring  the  process  of  distillation,  jected  to  the  action  of  all  these,  only  those 

permaneDtly  elastic  flaids  are  often  pro-  gases  will  escape  by  the  bent  tnbe  whicl| 

duced,  which  would  endanger  the  breaking  tre  not  absorbable  by  any  of  them. 

of  the  Tesselsy  these  are  permitted  to  ese^  In  separating  permanently  elastic  -fluids 

cape  either  through  a  tubulature,  or  hole,  in  or  gases  flrora  the  substances  in  which  they 

the  side  of  the  receiTer^  or  rather  through  are  found,  we  are  compelled  to  employ  a 

a  hole  niade  in  the  lotiog.    ReceiveiS  hav*  distinct  pneumatic  apparatta ;  and  the  gas 

hig  a  spot  issuing  from  their  side,  are  used  may  then  be  received  either  into  vessels  abr 

«rh«n  we  wish  to  keep  separate  the  pro-  soluteJy  empty;  or,  filled  with  iome  flni<^ 

ducts  obtained  at  different  periods  of  any  on  which  it  exerts  no  action. 

distiUation.    For  condensing  very  volatile  The  first  mode  of  collecting  gases  may  be 

vapours,  a  series  of  receivers,  conununicat-  practised  by  means  of  i  bladder,  moistened 

ing  with  each  oter,  termed  adopters,  were  sufficiently  to  make  it  perfectly  pKable,  and 

formeriy  used ;  but  these  are  now  entireljr  then  compressed  so  as  to  press  out  every 

superseded  by  Wonlfe's  apparatus,  which  particle  of  air  from  its  cavity.    In  this  state 

consists  of  a  tubulated  retort,  adapted  to  a  it  may  be  easily  filled  vrith  any  gas.    An 

tnbnbted  receiver.  With  the  tnbulatnre  of  oiled  silk  bag  will  answer  the  same  pur- 

the  receiver^  a  three-necked  bottle  is  con-  pose,  and  is  more  convenient  in  some  res- 

.fleeted  by  means  ofa  bent  tnbe,  the  further  pects,  as  it  may  be  made  of  any  siae  or 

€iLtrcmlty  of  which  is  immersed,  one  or  form.    Gfatfs  or  metallic  vessels,  such  as 

inore  inches,  in  seme  fluid  contained  in  the  balloons,  may  also  be  emptied  for  tlie  pur* 

bottle.    A  series  of  two  or  three  sunilar  pose  of  receiving  gases,  by  fitting  them 

iMttles  are  connected  with  thb  first  bottle  vrith  a  stop-cock,  and  exhausting  the  air 

hi  the  same  way.  In  the  middle  tnbnlatore  from  them  by  means  of  an  air-pump, 

of  each  botfle  a  ghM  tube  is  fixed,  having  But  the  second  mode  of  collecting  gases 

its  lower  extremity  immersed   about   a  ig  the  most  convenient  and  common.    In 

quarter  of  an  faieh  in  the  fluid4    The  height  which  esse  the  vessels  may  be  filled  either 

of  the  tnbe  above  the  suifiu:e  of  the  fluid  with  a  fluid  fighter,  or  heaviet^  tiian  the 

Bttst  be  greater  than  the  sum  of  the  columns  gas  to  t>e  received  into  it 

of  fluid  standing  over  the  further  extremi-  Hie  fi>nner  method  is  seldom  employed} 

ties  of  the  connecfing  tubes,  in  aU  the  bot*  but  if  vre  conduct  a  stream  of  any  gas 

Hes  or  vessels  more  remote  from  the  retort,  heavier  than  atmospheric  air,  such  as  car* 

Tabes  so  adyusted  are  termed  tubes  of  bonic  add  gas,  muriatic  acid  gas,  arc  to 

safrty,  for  they  prevent  that  reflux  of  fluid  the  bottom  of  any  vessel,  it  will  gradually 

from  the  more  r«note  into  the  nearer  bet-  di^ilace  the  air,  and  fill  the  Tessel.    On  the 

ties,  and  into  the  receiver  itself,  which  contrary,  a  gas  lighter  than  atmospherie 

would  othervrise  inetitably  happen  on  any  air,  such  as  hydregen,  may  be  collected  ia 

coodrnsatioa  of  vapour  taking  pUce  in  the  an  inverted  vessel  by  conductmg  a  stream 

tetort,  receiver,  or  nearer  bottles.    Dif-  of  it  to  the  top.    But  gases  are  most  com- 

ferent  contrivances  fiir  the  same  purpose  monly. collected  by  conducting  the  stream 

have  been  described  by  Messrs.  Welter  and  ef  gas  into  an  inverted  glass-jar,  or  any 

Buriutt ;  and  a  very  ingenwus  mode  of  con-  other  vessel  filleil  with  water  or  mercury. 

iwctiBg  the  vessels  vrithout  lute  has  been  The.  gas  ascends  to  the  upper  part  of  the 

invented  by  Otiien  Oirard,  but  they  would  vessel  and  displaces  the  fluid.    In  this  way 

not  be  easily  undcntood  without  plates,  ps  may  be  kept  a  very  long  time,  provided  a 

The  further  tnbulatnre  of  the  h»t  bottleis  small  quafitity  of  the  fluid  bb  left  in  die  vca- 

eesnmonly  connected  vrith  a  pneumatic  ap*  sels,  which  prevents  both  the  escape  of  the 

^antus,  by  means  of  a  bent  tnbe.    When  gas,  and  the  admiieion  of  atmospheric  air. 

Che  whole  is  property  acQusted,  air  blown  Thevessebmaybemadeofvariousshapesi 

Into  the  retort  should  pSss  through   the  but  those  most  commonly  employed  are 

receiver,  rfse  in  bubbles  thiengh  the  fluids  eylindrieal^    They  may  be  either  open  only 

eoQtamed  in  each  of  the  bottles,  and  at  last  at  one  extremity,  er  furnished  at  the  othtf 

escape  by  the  bent  tnbe.    In  the  receiver,  with  a  stop-cock.    The  manner  of  filling 

Cheae  pvodncta  ef  distilhition  are  collected  them  with  flnid,-is  to  iaunerse  them  com' 

vriuch  are  condensable  by  cold  atone*  The  pletely  in  it,  vrith  the  open  extremity  di- 

flrst  bottle  is  commonly  filled  with  water,  reeled  a  little  npwards,  ae  that  the  wMe 
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air  may  escape  from  them,  and  then  invert- 
ing them  with  their  months  downwards. 
For  fillhiff  them  with  comrenience,  a  trongh 
or  cistern  is  commonly  used.  Tliis  ahoald 
either  he  hollowed  out  of  a  solid  hlock  of 
wood  or  marble ;  or,  if  it  be  constructed  of 
wood  simply,  be  well  painted  or  lined  with 
lead  or  tinned  copper.  Its  size  may  Tary 
▼eiy  much;  hut  it  most  contain  a  snfficient 
depth  of  fluid  to  cover  the  largest  transverse 
diameter  of  the  vessels  to  be  filled  in  it. 
At  one  end  or  side,  there  should  be  a  shelf 
for  holding  the  vessels  after  they  are  filled. 
Tliis  shelf  should  be  placed  about  an  iiieh 
and  a  half  below  the  surface  of  the  fluid, 
and  should  be  perforated  with  several  holes, 
forming  the  apices  of  corresponding  conical 
excavations  on  the  lower  side,  throngli 
which,  as  through  inverted  fiinnels,  gaseous 
fluids  may  be  more  easily  introduced  into 
the  Tcssels  placed  over  them.  In  general 
the  vessels  used  with  a  mercurial  apparatus 
should  be  stronger  and  smaller  tlian  those 
for  a  water-cbtem,  and  we  must  have  a 
variety  of  glass  and  elastic  tubes  for  convey- 
ing  the  gases  from  the  vessels  in  which  they 
are  formed  to  the  funnels  under  the  shelf. 

The  repeated  distillation  of  any  fluid  is 
denominated  rectification.  When  dbtiila- 
tion  renders  the  fluid  stronger,  or  abstracts 
water  from  it,  it  is  termed  dephlegmation. 
When  a  fluid  is  distilled  off  from  any  sub- 
stance, it  is  called  abstraction ;  and  if  the 
product  be  redistilled  from  tlie  same  sub- 
stance, or  a  frefrh  quantity  of  the  same  sub- 
stance, it  is  denominated  eohobation. 

The  difference  between  distiUation  and 
sublimation  is  only  in  the  fonn  of  the  pro- 
duct. When  it  is  compact,  it  is  termed  a 
sublimate ;  when  loose  and  spongy,  it  Tor* 
oierly  had  the  appeUation  of  flowers.  Sub- 
limation is  sometunes  performed  in  a  cru- 
cible, and  the  vapours  are  condensed  in  a 
paper  cone,  or  in  another  erueible  inverted 
over  it  \  sometimes  \n  the  lower  part  of  a 
glass  flask,  cncorbit,  or  phial,  and  the  con- 
densation is  effected  hi  the  upper  part  or 
capital,  and  sometimes  to  a  retort  with  a 
very  short  and  vride  oeck,  to  which  a  coni- 
cal receiver  is  fitted.  The  heat  is  most 
commonly  applied  through  the  medium  of  a 
sand-bath ;  and  die  degree  of  heat,  and  the 
ilepth  to'  which  the  vessel  is  inserted  ia 
it,  are  regulated  by  the  nature  of  the  sub- 
limation. 

Congelation  is  the  reduction  of  a  fluid  to 
a  solid  Ibrm,  te  conseqpien^  of  the  abstrac- 
tion of  calorie.  The  means  employed  for 
abstiactiBg  the  odoricy  are  tfaa  evapontic» 


of  Volatite  fluids,  tlie  solution  of  solids,  and 
the  contact  of  cold  bodies. 

Coagulation  is  the  conversien  of  a  fluid 
into  a  solid  of  greater  or  less  consbtence, 
merely  in  consequence  of  a  new  arrange- 
ment of  its  particles,  as  during  the  process 
tliere  is  no  separation  of  caloric  or  any 
otlier  substance.  The  means  of  producing 
coagulation  are,  increase  of  temperature, 
and  the  addition  -of  certam  substances,  an  i 
acids  and  rennets. 

CA^nricol  ComMiMrioii,  is  the  intnnate 
union  of  the  particles  of  at  least  two  hetero- 
geneoiu  bodies.  It  U  the  effect  resulting 
from  the  exertion  of  the  attraction  of  affi- 
nity, and  is  therefore  subjected  to  all  the 
laws  of  affinity. 

To  produce  the  chemical  union  of  any 
two  or  more  bodies,  it  is  necessary,  that 
they  possess  an  affinity  for  e^ich  other ;  that 
their  particles  come  into  actual  contsct; 
tlMt  the  strength  of  the  affinity  be  greater 
than  any  counteracting  causes  which  may 
be  present. 

Tlie  principal  counteracting  causes  are, 
the  attraction  of  aggregation ;  and  afilnities 
lor  other  substances,  llie  means  to  be  em- 
ployed for  overcoming  the  action  Of  other 
affinities,  will  be  treated  of  undtT  Decom- 
position. The  attraction  of  aggregation  is 
overcome  by  means  of  mechanical  division  ^ 
or  the  action  of  caloric 

Combination  is  fiicilitated  by  increasing 
the  points  of  actual  contact,  by  the  means 
of  mechanical  agitation ;  by  condensation 
and  compression;  and  the  processes  em- 
ployed for  producmg  combination  may  be 
considered,  with  regard  to  the  nature  of  the 
substances  combined ;  and  to  tlie  nature  of 
the  compound  produced.  Oases  corabiao 
with  gases,  and  dissolve  fluids  or  solids,  or 
are  absorbed  by  them.  Fluids  are  dissolved 
in  gases,  or  absorb  them;  they  combine 
with  fluids,  and  dissolve  solids,  or  are  reft- 
dered  solid  by  them.  Solids  are  dissolved 
in  fluids  and  in  gases,  or  absorb  gases,  and 
solidify  fluids. 

The  combination  of  gases  with  each 
other,  ui  some  instances,  takes  place  when 
simply  mixed  together:  thus  lutrous  and 
oxygen  gases  combine  as  soon  as  they  come 
faito  contact ;  in  other  iaatances,  it  is  neces-. 
sary  to  elevate  their  temperature  to  a  de-* 
gree  sufficient  Ibr  their  inflammation,  either 
by  means  of  the  electric  spark,  or  the  con- 
tact of  an  ignited  body,  as  in  the  combina- 
tion of  oxygen  gas  with  hydrogen  or  nitro- 
gen gas. 
When  gasa  conbioe  with  each  other 
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fbtft  is  ahriyi  »  considerable  diminution 
of  bnlk,  and  not  nnfreqnently  they  are  con- 
densed into  a  liquid  or  solid  fonn.  Hydro- 
fen  and  ozyzen  gases  fonn  water ;  mnriatic 
add  and  ammonia  gases  foim  solid  muriate 
oT ammonia.  Bnt  when  the  combination  is 
eflected  by  ignition,  a  Solent  expansion, 
which  endangers  the  bursting  of  the  ves- 
sels, previouly  takes  place,  in  consequence 
of  the  increase  of  temperature. 

Solution  is  the  dii6inotion  of  aggregation 
in  any  soKd  or  fluid  substance,  in  conse- 
quence of  its  entering  into  chemical  combi- 
nation. The  substance,  whether  solid  or 
fluid,  whose  aggregation  is  lessened,  is  term- 
ed the  soWend;  and  the  snbstanee,  by 
whose  agency  the  solution  is  effected,  is  of- 
ten called  the  menstrunm  or  solvent.  So- 
lution is  said  to  be  performed  riA  Aamidd, 
when  tlie  natural  form  of  the  solvent  Is 
fluid  ;  but  when  the  agency  of  heat  is  ne- 
cessary to  give  the  solvent  its  fluid  form, 
the  sohition  is  said  to  be  performed  vUk 
sioed.  The  dissolving  power  of  each  men- 
struum is  limited,  and  is  determinate  with 
regard  to  each  solvend.  The  solubility  of 
belies  is  also  limited  and  determinate  with 
regard  to  eaeh  menstruum. 

Wben  any  menstruum  has  dissolved  the 
greatest  possible  quantity  of  any  solvend,  it 
is  said  to  be  saturated  with  it.  Bur,  in 
some  cases,  although  saturated  with  one 
substance,  it  i$  still  capable  of  dissolving 
others.  Thus  a  saturated  solution  of  mu- 
riate of  soda  will  dissolve  a  certain  quan- 
tity of  nitrate  of  potash,  and  after  that  a 
portion  of  muriate  of  ammonia. 

The  dissolving  power  of  solvents,  and 
consequently  the  solubility  of  solveods,  ure 
generally  increased  by  increase  of  tempera- 
ture :  and  conversely,  this  power  is  dimi- 
nished by  diminution  of  temperatnre ;  so 
that,  from  a  saturated  solution,  a  separation 
of  a  portion  of  the  solvend  generally  takes 
place  on  any  reduction  of  temperature. 
Tins  property  becomes  extremely  usefal  in 
many  chemical  operations,   espedally  in 


Farticater  terms  have  been  applied  to 
pnrticttlar  cases  of  solution. 

The  flotation  of  a  fluid  In  the  atmosphere 
b  termed  spontaneous  evaporation.  It  is 
promoted  by  exposing  a  large  surface,  by 
freqnently  renewing  the  air  in  contact  with 
the  surface,  and  by  increase  of  temperature. 

Some  soUds  have  so  strong  an  aflbtty  for 
water,  that  they  attract  it  firom  the  atmo- 
Iphere  in  sufficient  quantity  to  dissolve 


them ;  these  are  said  to  deliquesce ;  others, 
on  the  contrary,  retain  t^ieir  water  of  crys- 
tallization with  so  weak  a  force,  that  the 
atmosphere  attracts  it  from  them,  so  that 
they  crumble  into  powder.  These  are  said 
to  effioresce.  Both  operations  are  promoted 
by  exposing  large  surfaces,  and  by  a  cur- 
rent of  air ;  but  the  bitter  is  facilitated  by 
a  warm,  dry  air,  and  the  former  by  a  cola, 
humid  atmosphere. 

Solution  is  also  employed  to  separate  sub* 
stancto,  (for  example,  saline  bodies),  which 
are  soluble  in  the  menstnram,  from  others 
which  are  not.  Wben  our  object  is  to  ob- 
tain the  soluble  substaujce  in  a  state  of  pu- 
rity, the  operation  is  termed  lixiviation,  and 
as  small  a  quantity  of  the  menstruum  as  is 
possible  is  used.  When,  however,  it  is  em- 
ployed to  free  an  insoluble  substance  from 
soluble  impurities,  it  is  termed  edulcoration, 
which  is  best  performed  by  using  a  very 
large  quantity  of  the  menstruum. 

Organic  products  being  generally  com- 
posed of  heterogeneous  substances,  are  only 
partially  solul^le  in  the  different  menstrua. 
To  the  solution  of  any  of  these  substances, 
while  the  othen  remain  undissolved,  the 
term  extraction  is  applied ;  and  when,  by 
evaporation,  the  substance  extracted  is  re- 
duced to  a  solid  form,  it  is  termed  an  ex- 
tract, which  is  hard  or  soft,  watery  or  spi- 
ritous,  according  to  the  degree  of  con- 
sistency it  acquires,  and  the  nature  of  the 
menstruum  employed. 

Infusion  is  employed  to  extract  the  vir- 
tues of  aromatic  and  volatile  substances, 
wiiich  would  be  dissipated  by  decoction, 
and  destroyed  by  maceration,  and  to  sepa- 
rate substances  of  easy  solution  from  others 
wliich  are  less  soluble.  The  process  con- 
sists in  pouring  upon  the  substance  to  be 
infiised,  phiced  b  a  proper  vessel,  the  men- 
struum, either  hot  or  cold,  according  to  the 
direction,  covering  it  up,  agitating  it  fre- 
quently, and,  after  a  due  time,  straimng  or 
decanting  ofi*  the  liquor,  wUch  is  now  term- 
ed the  infusion. 

Maceration  differa  from  infusion,  in  be- 
ing continued  for  a  longer  time,  and  can 
only  be  employed  for  substances  wEich  do 
not  easily  ferment  or  spoil. 

Digestion,  on  the  other  hand,  differs 
from  maceration  only  in  the  activity  of  the 
menstruum  being  promoted  by  a  gentle  de- 
gree of  heat  It  is  commonly  performed  in 
a  glass  matrass,  which  should  only  be  filled 
one4hird,  aud  covered  with  a  piece  of  wet 
bladder,  pierced  with  one  or  more  small 
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Met,  80  that  «ie  evapdntum  of  the  men-  more  of  the  coMtitneBtf  ef  die  c^mpMrnd, 

ttnium  may  be  prevented  aa  much  as  pos*  than  these  possess  for  each  other. 

Bible,  without  risk  of  bnrstinK  the  vessel.  Deeomposition  has  acqoired  varioas  ap- 

The  vessel  may  be  heated,  eidier  by  means  pelUtions,  according  to   the   phmomeim 

of  the  son's  rays,  of  a  common  fire,  or  of  which  accompany  it 

the  sand-bath:  and  when  the  h»t  it  em*  Dissolution  d^rs  Arom  tolotion  in  being 

ployed,   the  vessel   should   not  be  sonk  accompanied  by  a  decomposition,  or  change 

deeper  in  the  sand  than  the  portion  that  is  in  the  nature  of  the  substance  dissolv^. 

^ed.    Sometimes  when   the  menstmnm  Thus,  we  correctly  say,  a  solution  of  lime  ii| 

employed  is  valuable,  a  distilling  apparatus  muriatic  add,  and  a  dissolution  of  chalk  ii| 

used  to  prevent  any  waste  of  it.  At  other  muriatic  acid, 

times,  a  blind  capital  it  luted  on  the  ma^  Sometimes  a  gas  it  separmtect  during  tb^ 

trass,  or  a  smaller  matrass  is  inverted  with;  action  of  bodies  on  each  other.    When  thia 

in  a  huger  one ;  and  as  the  vapour  which  escapes  with  considerable  violence  and  agi- 

aritet  it  condensed  in  it,  and  runs  back  into  tation  of  the  fluid  it  is  termed  effervescence, 

the  birger,  the  process  in  this  foras  has  got  The  gas  it  very  frequently  allowed  to  etcape 

the  name  of  drcuhitiony  upon  which  we  into  the  atmosphere,  but  at  other,  fimca  it 

have  observed  abvady.  either  collected  in  a  pneumatic  appantny 

Decoction  is  performed  by  subjectuog  the  or  made  to  enter  into  tome  new  combina- 

substances  operated  on  to  a  degree  of  heat  tioa.    The  vessels  in  which  an  effervescing 

which  is  sufficient  to  convert  the  menstruum  mixture  it  made,  should  be  high  and  snffi* 

Into  vapour,  and  can  only  be  employed  with  dently  large,  to  prevent  any  lost  of  the  am* 

advantage  tor  extracting  prindples  which  terials  from  their  running  over,  and  m  some 

ure  not  volatile,  and  from  substances  whose  cases  the  mixture  mpst  be  made  slowly  and 

texture  i»  so  dense  and  compact  at  to  resist  gradually. 

the  less  active  methods  of  solution.    When  predpitation  u  the  reverse  of  solution, 

the  menstruum  is  valaable,  that  portion  of  It  comprehends  all  thote  processes  in  which 

it  which  is  converted  into  vapour  is  gene-  a  solid  is  obtained  by  the  decomposition  of 

rally  saved  by  condensing  it  in  a  distilling  a  solution.     The  substance  separated   is 

apparatus.  termed  a  precipitate,  if  it  sink  to  the  hot- 

Solutions  in  alcoholifcolour^  are  termed  tpmof  the  fluid;  or  ^  cream,  if  it  twim 

tinctn^et,  and  in  vinegar  or  wine,  medici^ted  above  it     Predpitation,  like  sohition,  it 

vinegars  or  wines.    The  solution  of  metals  performed  dther  rt4  kumidA,  or  oiA  maA ; 

in  mercury  is  termed  amalgamation.    The  and  is  effected  by  lessening  the  quantity  of 

combinations  of  other  metals  with  each  other  the  solvent  by  evaporation ;  by  HimmiAiwg 

Ibrm  alloys.  its  powers,  as  by  reduction  of  temperature. 

Absorption  is  the  condensation  of  a  gas  or  dilution;  or  by  the  addition  of  some  che* 

into  a  fluid  or  solid  form,  in  consequence  of  mical  agent,  which,  from  its  more  powerful 

its  combination  with  a  fluid  or  solid.    It  is  affinities,  dther  combines  with  the  solvent, 

fiicilitated  by  increase  of  surface  and  agita-  and  predpitates  the  solvend,  or  forms  itielf 

tion ;  and  the  power  of  absorption  in  fluids  an  insoluble  compound  with  tome  consti- 

js  mudi  increased  by  compression  and  dimi-  tuent  of  the  solution, 

nution  of  temperature,  although  in  every  The  objects  of  predpitation  are,  the  se- 

instance  it  be  limited  and  df  terminate.  Dr.  paration  of  substances  from  solutions  in 

Mooth  invented  an  inj^enions  apparatus  for  wbidi  they  are  contained ;  the  purification 

combining  ^ases  wiUi  fluids,  aod  Messrs.  of  solutions  from  predpitable  impurities; 

8cb  weppe,  Paul,  and  Cuthbertson  have  veiy  or  the  formation  of  new  combinations, 

advantageously  employed  compression.  The  two  fint  meant  of  predpitation  have 

Fluids  often  become  solid  by  entering  been  already  noticed.    In  peribrming  it  in 

into  combination  with  solids,  and  this  change  the  last  manner  we  may  observe  the  follow* 

is  always  accompanied  by  considerable  in-  ing  rules: — The  solution  and  predpitant 

crease  of  temperature,  as  in  the  tbdung  of  must  possess  the  requisite  degree  of  purity, 

lime.  The  sohition  should  be  perfiectly  tatnrated, 

Ckemieal  Decon^antian  is  the  separation  to  avoid  unnecessary  expenditure  of  the 

of  the  deroentary  parts  of  bodies  which  solvent  or  precipitant.    The  one  is  to  be 

were  chemically  combined:  and  can  only  added  slowly  and  gradually  to  the  other, 

be  effected  by   the  agency  of  substances  Aftoreachaddition,  theyare  tobe  thorough- 

posseasing  a  stronger  affinity  for  one  or  1^  mixed  liy  agitation.    We  must  allow  tho 
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vilxtare  to  letfle  after  we  think  tlist  enoagh  ntion,  or  meehanical  dimion  and  suiipea. 
m^fth^  precipitanthasbeettadded,  and  trya  aion  in  a  flaid  mediom.  The  meam  by 
iittle  of  the  clear  aohition,  by  addhig  to  it  whidi  the  diaaggregattng  cansei  are  remoT- 
«aoine  of  the  precipitant;  if  any  precipitation  ed  are  eraporation,  redoction  of  tempera- 
takes  phKe,  we  have  not  added  enongh  of  ture,  and  rest 

the  precipitant.  This  is  neccwaiy,  not  only        M^en  bodies  are  merely  suspended  in  a 

€o  avoid  Ion,  bat  in  many  instances  the  pre-  state  of  ettreme  mechanical  division^  no- 

cipitanty  if  added  in  excess,  le-dissolves  or  thing  bnt  rest  is  necessary  for  their  crysta!- 

c«Mnbines  with  the  precipitate.  Itzation.    When  they  are  disaggregated  by 

Aiter  tiie  precipitation  is  completed,, the  fiision  or  vaporisation,  the  regularity  of 

^recnpitate  ia  to  be  separated  from  the  su-  their  crystals  depends  on  the  slowness  with 

pematant  fluid  by  some  of  the  means  already  which  their  temperatnre  is  reduced ;  for  If 

-noticed.  cooled  too  quickly,  tiieir  particles  have  not 

l¥iien  the  precipitate  is  the  chief  object  time  to  airauge  themselves,  and  are  con* 

of  our  process,  and  when  it  is  not  soluble  in  verted  at  once  into  a  confused  or  unvaried 

-vrater,  it  is  often  advisable  to  dilute  to  a  solid  mass.    Tims  glass,  which  when  cooled 

-considerable  degree  both  the  solution  and  quickly  is  so  perfectly  miiform  in  its  appear- 

precipitant  before  performing  the  operation,  ance,  when  cooled  slowly  has  a  crystidliiie 

-'Wlien  it  is  only  difficultly  sohible^  we  must  texture.    But  in  order  to  obtain  crystals  by 

content  ourselves  with  washing  the  precipl-  means  of  fusion,  it  is  often  neoessaiy,  aft^ 

tate  after  if  is  separated  by  filtration.    In  the  Substance  has  begun  to  crystaHiae,  to 

aome  cases  the  separation  of  the  precipitate  remove  the  part  which  remains  fluid ;  ibr 

is  much  assisted  by  a  gentle  heat.  otherwise  it  would  fill  up  the  interstioee 

Ciystallixation  is  a  species  of  precipita-  among  the  crystals  first  formed,  and  give 

tion,  in  which  the  particles  of  the  solvend,  the  whole  the  appearance  of  one  solid  mass. 

on  separating  from  the  solution,  assume  Thus,  after  a  crust  has  formed  on  the  top  of 

certain  determinate  forms.    The  conditions  melted  sulphur  by  pouring  off  the  still  fluid 

sieceasary  for  ciystalliiaUon  are,  that  the  part,  we  obtain  regnlar  crystals. 

integrant  particles  have  a  tendency  to  ar-        Ttie  means,  by  which  bodies  which  have 

i^mge  themselves  in  a  determinate  manner,  been  disaggregated  by  solution  are  made 

when  acted  on  by  the  atrracUon  of  aggre-  to  crystalline  most  regulariy,  vary  according 

^tion ;    that  they  be  disaggregated,  at  to  the  habitudes  of  the  bodies  with  their 

least,  so  fitf  as  to  possess  snfilcient  mobility  solvents  and  caloric, 

to  assume  their  peculiar  arrangement ;  and       Some  saline  substances  are  much  moro 

that  the  causes  disaggregating  them  be  slow-  soluble  in  hot  than  in  cold  water*  Therefore 

ly  and  gradually  removed.  a  boiling  saturated  solution  of  any  of  these^ 

Notwithstanding  the  immense  variety  In  will  deposity  on  cooling^  the  excess  of  salt* 

the  formsof  crystals,  M.Hany  has  rendered  which  it  is  unable  to  dissolve  when  cold. 

it  probable  that  there  are  only  three  forms  These  salts  commonly  contahi  mncb  water 

of  the  integrant  particle,  the  parallelopi-  of  crystallisation.    Other  salts  are  scarcely, 

pedy  the  triangular  prism,  and  the  tetrahe-  if  at  all,  more  soluble  in  hot  than  in  cold 

droiL    Bat  as  these  particles  may  imite  in  water;  and,  tlierefore,  their  solutions  must 

diflerent  ways,  either  by  their  faces  or  edges,  be  evaporated  either  by  heat  or  sponta- 

they  will  compose  crystals  of  various  forms,  neously.     These  salts  commonly  contain 

The  primitive  forms  have  been  reduced  little  water  of  crystallization.    The.  beauty 

to  six,  the  paiallelopiped,  the  regular  tetra-  and  siae  of  the  crystals  depend  upon  the 

hedron,  the   octahedron   with    triangular  parity  of  tlie  solution,  its  qnanti^,  and  the 

faces,  the  six-sided  prism>  the  dodecahedron  mode  of  conducting  the  evaporation  and 

terminated  by  ri^Hubs,  the  dodecaliedron  oooUug. 

with  isoscles  triangular  faces.  .   When  the  salt  u  not  maie  soluble  in  hot 

Almost  aUsnstances  on  crystallixing  retain  than  m  cold  water,  by  meaas  of  gentle  eta* 

a  portion  of  water  combined  with  them,  poration,asaccession  of  pelKdesarp  formed 

wfaidi  is  essential  to  their  existence  as  erys-  on  the  top  of  the  solution,  which  either  are 

tals,  and  is  therefore  denominated  water  of  removed  or  penniited  to  sink  to  the  bottom 

crystallisation.     Its  quantity  varies  very  by  their  own  weight;  and  the  ewq>oration 

mudi  in  difleient  ciysiallized  substances.  is  contioaed  until  the  csyitalUzation  be 

The  means  )iy  which  the  particles  of  completed.    But  when  the  salt  is  capable 

bodies  are  disaggregated,  so  as  to  admit  of  of  crystallizing  on  coohng,  the  evapora- 

crystallization^  arc  sojutiooi  fusion^  vapori-  tioB  is  only  continned  natU  a  di^op  of  the* 
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iOlotioD,  pbeed  npeii  some  cold  body,  shews 
«  dispoiitiofi  to  crystsllise,  or  at  furthest 
'Only  nntil  the  first  appearance  of  a  pellicle. 
The  solotiott  is  then  covered  op,  and  set 
asi«le  to  cool,  aod  the  more  slowly  it  cools 
the  more  regnhur  are  the  crystals.  The 
mother-water,  or  solution  which  remains 
after  tlie  crystals  are  fonned,  may  be  re- 
peatedly treated  in  tlie  same  way  as  long  as 
it  is  capable  of  famisfaing  any  more  salt. 

When  very  large  and  beautiful  crystals 
tre  wanted,  they  may  be  obtained  by  lay- 
ing well-formed  crystals  in  a  saturated  jo- 
Jation  of  the  same  salt,  and  turning  them 
•very  day.  In  this  way  their  siz6  may  be 
considerably  increased,  though  not  withoot 
limitition,  for  after  a  certain  time  they 
gfow  smaller  instead  of  larger. 

Ciystallivtion  is  employed  to  obtain 
oys^lixable  sabstances  in  a  state  of  purity ; 
or  to  separate  them  from  each  other,  by 
taking  advantage  of  their  different  solobili^ 
«t  different  temperatures. 

^eacroZ  AnalffsU  rauUwgfrom  the  AppUca^ 
tion  of  iikimcal  Powen* 

The  simple  elementary  substances  into 
vrhicb  bodies  are  capable  of  being  redoced, 
gnbmitted  to  chemical  action,  are  light,  ca- 
loric, electricity,  galvanism,  magnetism, 
oiygen,  liydrogen,  nitrogen,  carbon,  sul- 
phur, soda,  potash,  phosphoms,  metals,  and 
earths.  Of  these  the  first  ^"9^  have  no  appre- 
cialrfe  gravity,  which  is  evinced  by  all  the 
rest.  Of  the  latter,  again,  some  are  com- 
bustible, others  incombustible  ^  some  oxy. 
genisable,  othen  destitute  of  all  affinity  for 
oaygen.  But  tO'  enter  mimitely  into  these 
SQbjects  would  be  to  cany  us  bejond  the 
limits  of  thisarticle,and  to  infringe  upon  those 
that  belong  to  chemistry  as  a  general  sci- 
once,  and  to  which,  as  also  to  the  several  ar- 
ticles above  enumerated  in  the  alphabetical 
enter,  we  refer  the  reader*for  further  infor- 
mation. So  little  progress,  however,  have 
we  hitherto  made  in  the  general  science  of 
ehemistry,  that  perhapa  we  are  even  now 
committing  a  double  error  in  offering  the 
above  as  a  table  of  simple  elementary  sob- 
stances.  It  is  possible  that  not  one  of  these 
substances  is,  strictly  speaking,  a  simple 
element,  or,  in  other  words,  totally  no- 
compounded  of  rudiments  that  are  mora 
simple.  We  may  also  be  in  an  error  in  coo* 
eeiving  every  one  of  them  to  be  a  dkitinct 
sabstanee  from  every  other  2  we  have  many 
reasons,  for  example,  for  supposing  that 
galvanism  and  electricity  ara  the  very  same 
mbstaoee,  ooly  m  diiereot  statca  of  modi- 


fication }  and  some  phUosophers  have  vcn« 
lured  to  suspect  that  magnetism,  or  the 
magnetic  power,  is,  m  like  manner,  in  unity 
with  both.  Neither  soda  nor  potadi,  agani» 
are  scarcely  any  longer  to  be  regarded  as 
simple  substances ;  we  have  many  valuable 
experiments  of  Mr.  Davy  before  us,  by 
which  they  appear  to  have  been  completely 
decomposed ;  and  there  can  be  little  doubt 
of  the  full  confirmation  of  these  experi- 
ments by  subsequent  trials  of  other  che- 
mists. And  in  this  case  it  is  possible  that 
metallic  substances  will  have  to  be  as  com- 
pletely struck  oat  of  the  list  of  simple  ele* 
ments  as  potash  or  soda.  There  arc  also 
several  of  the  acids  which  are  still  admitted 
into  the  same  catalogue;  but  whose  pretea> 
sions  are  every  day  becoming  still  mora 
doubtful,  and  of  vriiich,  on  this  very  ac- 
count, we  have  taken  no  notice,  though  wo 
shall  have  occasion  to  advert  to  them,  and 
especially  tlie  muriatic  acid,  as  we  proceed. 
See  LiOBT,  Caloric,  Euecteicity,  &c. 

PART  11. 

PHARM ACSimCAL   PREPARATIOITS. 

Tlie  classes  into  which  these  are  divided 
have  a  considerable  difference,  as  well  in 
number  as  in  arrangement,  in  our  difioreit 
collegiate  Pharmacopoeias.  That  of  the 
London  College  in  present  use  is  become 
perfectly  obsolete,  both  in  order  and  no- 
menclature. To  the  noroenclatora  of  the 
Edinburgh  we  have  little  to  object,  but  can- 
no»  altogether  approve  of  its  order.  Why 
the  SiUpkntrta  should  lead  the  way,  and  be 
so  far  separated  from  the  MetaUka^  with 
which  they  are  so  intinmtely  connected  by 
nature,  we  know  not.  We  have  reason  to 
believe,  that  the  forthcoming  Pharmacopoeia 
of  the  London  College,  will,  in  this,  as  well 
as  in  several  other  respects,  evince  a  mora 
systematic  attention.  In  the  mean  time, 
while  we  give  the  general  heads  of  both, 
we  shall  take  the  liberty  of  arranging  then 
in  the  following  manner  3 

1.  Acida,  apds. 

f .  Alkalina,  alkalines. 

3.  Terrea,  earths.^ 

4.  Sulphurea,  sniphuveous  preparations* 

5.  Metallica,  metallme  preparations. 

6.  Olea  fixata,  fixed  oils. 

7.  Aqne  distUhitae,  distilled  wateia. 
6.  Olea  vohitiha,  vofaitUe  olh. 

9.  Spiritus  distillati,  distilled  spirits, 

10.  Decoeta,  decoctions* 

11.  Iiifnsa,  infusions. 
IS*  Sympii  Qfn|M« 
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15.  Mellitey  medicated  honcjt. 

14.  Mistune  et  eiiiiiltiooe«y  mixtoree  end 
coiilaiom. 

16.  Aceta^  medicated  Tinegan. 
16.  TiocturVy  tinctures. 

>7.  JEtberea,  ethereals  and  alcoholi. 

18.  Vina,  medicated  wines. 

19.  Extracta,  extracts. 
90.  PulfercSy  powden. 

SI.  Confectiones,  confections. 
f  S.  Trocliisciy  troches, 

23.  Piluls,  pills. 

24.  Cataplasmata,  cataplasms. 

25.  Linimenta,  liniments. 

26.  Uttgnentay  ointments. 

27.  Cerata,  cerates. 

28.  Emplastra,  plasters. 

Class  I.    AcUk,    Acids. 

Tbe  preparations  under  this  name  chiefly 
in  ue^  and  for  which  forms  are  given  in  the 
modern  College  Dbpensatories,  are 

Sulphuricy  Edin. 

— ^-  dilated,  Edin.  Lond. 

Vitriolic  dilated,  Edin.  Lond. 

Nitric,  Edin. 

Nitrons,  Lond.  Dnbl. 

-  diluted.  Land.  DnbL 

Mnriatic,  Edin.  liond.  Dnbl. 

Acetous,  Lond.  Edin.  aeetnm  distil  DnbL 

Benioic,  Edin.  Flores  Benaoes,  Lond. 
•  Succinic,  Edin.  oieum  snodni,  Lond. 

Aqua  a^is  fixi,  Dubl.  water  impregnated 
with  fixed  ahr. 

Nitrous  acid  is  frequently  impure.  Sul- 
phnrie  acid  as  easily  got  rid  of  by  re-distil- 
ling  the  nitrous  add  from  a  small  quantity 
of  nitrate  of  potash.  But  its  presence  is 
not  indicated  when  mtrous  add  forms  a 
precipitate  with  nitrate  of  bary  te,  as  affirm- 
ed by  almost  all  chemical  authors;  for  ni- 
trate of  baiyte  was  dncovcred  by  Mr. 
Hume  to  be  insoluble  in  nitrous  acid. 

Muriatic  add  is  detected  by  the  preci- 
pitate formed  with  nitrate  of  siWer,  and 
may  be  separated  by  dropping  into  the  ni- 
trooB  add  a  sohition  of  nitrate  of  silver,  as 
long  as  it  forms  any  predpitate,  and  diaw- 
jng  off  tbe  nitrous  add  by^listillation. 

The  general  properties  of  nitrons,  add 
have  be«i  already  noticed.  Mr.  Davy  has 
ahewa  that  it  is  a  compound  of  nitric  add 
and  nitric  oxide,  and  that  by  additional 
of  the  tast  eomtitoent,  its  colour  is 
ifely  cfaanged,from  yellow  to  orange, 
nliTe-green»  and  bla»greea,  and  its  specific 
gravity  is  diminished. 

Viaecwnay  be  distilM  cither  in  a  com- 


mon stin  or  in  a  retort.  The  better  Idnda 
of  wine-vinegar  should  be  used.  Indeed, 
with  the  best  kind  of  vinegar,  if  the  dis- 
tillation be  carried  on  to  any  great  length, 
it  is  extremely  difiicolt  to  avoid  empy. 
reuma.  Tbe  best  method  of  preventing 
this  inconvenience  is,  if  a  retort  be  used, 
to  pbce  the  sand  but  a  little  way  up  its 
sid«,  and  when  somewhat  more  than  half 
the  Itquorjs  come  over,  to  pour  on  the  re« 
mainder  a  quantity  of  fresh  vinegar  equal 
to  the  liquor  drawn  off.  This  may  be  re- 
peated three  or  four  times  ;^  the  vinegar  sup- 
plied at  each  time  being  previonsly  heated. 
Hie  addition  of  cold  hqoor  would  not  only 
prolong  the  operation,  but  also  endanger 
the  breaking  of  the  retort. 

Lowitz  recommends  the  addition  of  half 
an  ounce  of  recently  burnt  and  powdered 
charcoal  to  each  pound  of  vinegar  in  the 
still,  as  the  best  means  of  avoiding  empy- 
renma. 

'  If  the  common  still  be  employed,  it  should 
likewise  be  occasionally  supplied  with  fresh 
vinegar,  in  proportion  as  tbe  acid  runs  off, 
and  this  continued  until  the  process  can  be 
conveniently  carried  no  forther.  The  dis- 
tilled acid  most  be  rectified  by  a  second 
distilhtion  in  a  retort  or  glass  alembic ;  for 
althon|(h  the  head  and  receiver  be  of  glass 
or  stone  ware,  the  acid  will  contract  a  me* 
tallic  taint  from  the  pewter  worm. 

The  residuum  of  this  process  is  com- 
monly thrown  away  as  useless,  although,  if 
skilfully  managed,  it  may  be  made  to  turn 
to  good  account,  the  strongest  acid  still  re- 
maining in  it  Mixed  with  about  three 
times  its  weight  of  fine  dry  sand,  and  com- 
mitted to  distillation  in  a  retort,  with  a 
well-regulated  fire,  it  yields  an  exceedingly 
strong  erapyreumatic  acid.  It  is,  never- 
theless, witliout  any  rectification,  better 
for  some  purposes,  as  being  stronger,  tlian 
the  pure  add;  particularly  for  makmg  ace- 
tate of  potash  or  soda :  for  then  the  empy* 
remnatic  oil  is  burnt  out 

Dbtilled  vinegar  should  be  colourless  and 
transparent;  have  a  pungent  smell,  and 
pure^  add  tsste,  totally  free  from  acri- 
mony and  empyreuma,  and  should  be  en* 
tirely  vohitile.  It  should  not  form  a  bbck 
predpitate  on  tlie  addition  of  a  solution  of 
baryte,  or  of  water  saturated  with  snlpfaa* 
retted  hydrogen ;  or  change  its  colour  when 
super-saturated  with  ammonia.  These  cir- 
cumstences  show  that  it  is  adulterated  with, 
sulphuric  add^  or  contains  lead,  copper,  or 

.tflOL 
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*  Diitilled  acetous  acid,  iti  its  effects  qh  Carbonas  calcii  prcparatus,   prepared 

Che  animal  ecenomy,  does  not  differ  fVom  chalk,  Lood.  carbooate  of  lime,  Edin. 

vinegar,  and  as  it  is  less  pleasant  to  the  Pliospfaas    calcis,   Edin.    phosphate   of 

taste,  it  is  only  used  for  pharmacentical  lime,  burnt  hartshorn,  Lond. 

preparations.  Carbonas  magnesias,  Edin.  magnesia  albat 

Lond.  Dnbl.  carbonate  of  magnesia. 

Class  II.    AlkaHna.    Alkaunes.  Phosphas  calcis,   Edin.   magnesia  nsta, 

nn.   r  11     •            ^L     1.*  /•             ^  I^nd.  burnt  or  calcined  magnesia, 

J^£Zf                      V'-f^*^  S«iph«  laumime  ex««a^.  E^U..  dried 

Vrepucd  kiUi,  mild  vegetable  •llnli,  wit  of  .  ^  '?«  ^J^""  P"**"  J"  •»»''m«  nng. 

PotosM,  pan  lull,  oof  tie  Tegetable  «l.  ^•,V7  *■)'»  "'P^'!^-    The  P»t«h  unite* 

j,,H  ^^                »      -»       -8  i^elf  „  u^  golphunc  acid,  while  the  car> 

PotMtt  com  calce,  lime  with  pore  kali,  S?™'  *^^  comWnM  with  the  magnesia, 

mild  causUc.  ^*  ^^e  quanuty  of  water  oaed  u  neee*. 

Aqua  potaitt,  Edin.  aq.  kali  pun,  Lond.  ^  ^7  "'L  •**'!l'*"u  "[  ??'  ?''^'*  *' 

water  of  poUktcawticlCT.  potob  fomed ;  and  the  boding  » indi«pen- 

Acetis  potaaie,  Edin.  a'Uute  of  potash.  ^^^  T^'*'  f*V»h«  .?«>»!«?*»  «>f  »  P«»'- 

acetated  kaU,  Lond.                                 '  tion  of  the  carbonic  acid,  which  retains  a 

Sulphas polasss,  Edin.  sulphate  of  pot-  •>"»<>/ »>«  m^gnew in  solnUoo.  Sniphateof 

ash.  Titriollued  tartar,  vitriolated  kali,  Lwd.  P?^  ""y  "l*  "T'^JT^  ?*  "*««* 

Snlphis  potass,  c.  suVhure,  Edin.  sal-  '*!'*  P*^.  *"'"«^  "«  *"f  •  «»?  •"■P"- 

phateofpotasb  with  snlphor,  sal  polvchrest,  "."*'"•     .^  "  "»'  P"^  however,  but 

J~  _j                          «^      »      "^  »'          »  mixed  with  undecomposed  carbonate  of 

Sulidmretam  potassae,  Edin.  sulphuret  of  f"^  •  f^"  T"  ^"t  •*"*  i*"  ''^^^ 

potash^  Uver  of  iulphnr.  l«ed  carbowjte  of  potsdi  ««  «ifficio.t  for 

TVtrispotassa,tartrite  of  potash,  Edia.  **  decomperfUoii  of  one  hondred  and 

aolable  ta^,t.ruri«id  kali,  Lod.  !*!"  '  .1*  rV'.""P?"*5j«!"«^! 

Carbonas  sid«,  carbonate  of  soda,  Edin.  *"«•  "  •**  ?"'>«»««»♦•  -^  !»««•».  <*  com- 

prepared  natron/Looa.  vVLT^  'J!?!!I  ^T"*^'*  "• 

Pho'pbas  sodi,  Edin.  phosphate  of  soda.  iH^  *""  ^  "TI'^T'  ^^"  *"" 

MnriL  sod«,  muriate  of  soda,  sea  salt,  "^  Pf'port'*'  •«»""  l»  nsed.  Fh«  these 

Sulphas  «.d4,  Edin.  sulphate  of  soda,  J"""*"**  '•»»»  '^L^'?  Pf^  «f  «"«»* 

nitron  vitriolatum,  Lond.  OUnber's  salt.  ^^^  1^^^^  ^^^TH^..      . 

Tartris  sodas,  Edin.  tartrite  of  soda-,  na-  ^*  •'»•■«"«  *«^  •»«  ""^  w«*  wy 

tron  tarlarisatnm,  Lond.  Rochelle  salt  P""  '•'*' '         T"  PT?«»  *««"<«• 

Alcohol  ammoniatum,  Edin.  amnioniated  '"'*'  ""y  "*  "**"'  "^  *»'^  **•'  »  "• 

alcohol,  spirit  of  ammonia,  Lond.  every  case  necesswy.    Hard  waterier  tUs 

Carbonas  amuioniaE!,  Edin.  carbonate  of  P?*T  *  Pe^^^'X  inadmissible,  as  the 

ammonia,  prepared  ammonia,  Lond.  PT??*  ."  *V*"'  «•'**  ""^  Pwperty 

Aqua  carbonatis  ammonia-,  Edin.  water  •™*?  •««'»«».  »  g<»M«Uy  ■  »»lt  of  lime, 

of  carbonate  of  ammonii.  which  decompose,  the  carbonate  of  mag- 
Aqua  aceUtis  ammonias,  Edin.  water  of  ""^  "^  compcmd  affimty,  giving  rise  to 
eUte    of  ammonia,  spirit  of  mindere-  «V»«|»»«   m  «»«.   wWte  the  magnesia 

mules  ttaelf  to  the  acid  «f  the  caleaicoM 


acetite 

SOS. 


Hydro  solpburetnm  ammonis,  hydro  snb  •^*»  ^  ^wh  the  qnaatity  of  the  cwbo 

phoret  of  ammonia.  ^  *  "«»  ^  '«?«»<  •»"»  >»  reodew* 

Liquor  volntilis  conrn  tervi,  sal  et  oleum,  J"?""  ."•»  '^  •dmnrtare  of  carbonate  of 

»od.  spirit  oU,  and  salt  of  hartshorn.  *!?*•    *?"™f  •T"  •*  '"^""•y  "  the 


Load 


•iUca  which  the  8ab.earboMte  of  polask 
CtAssUL    Terraa.    Earths,  and        S*!?"!**"*^  J"!.?"' *f!?''* 


Earthy  Salts.        '  ^f^  «posing  the  iriUine  aohition  t» 

the  air  for  several  days  bcfbre  it  is  qmA, 
The  following  are  tbe  pieparations  ohie6y    In  proportion  as  it  becomes  saturated  with 


In  use:  carbonic  acid,  the  silica  is  preeipitated,  and 

Murias  baryttt,  mariate  of  baryte^  Edin.  may  be  separated  by  filtncion. 

Aqua  calctSy  lime  water,   Edin.  Load,  Hie  carbonate  ot*  mgoetia  Urns  prepar- 

Dnbl*  ed  is  a  very  light,  white,  opaque  substance,, 
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%Mumt  mnll  or  lasteyaffervMciiis  widneids. 
It  is  not,  bowevefy  saturated  with  carbonic 
ackL  By  deoomposiiig  sulphate  of  magne- 
fia  by  an  alkaline  carbonate,  without  the 
application  ot*  heat,  carbonate  of  magne- 
sia is  gradually  deposited  in  transparent^ 
briliianty  hescagonal  crystals,  terminated  by 
an  oblique  hexagonal  plane,  and  soluble  in 
about  four  hundred  and  eiglity  times  its 
weight  of  wnter^  The  crystalUzed  carbo* 
nate  of  magmyia  consists  of  fifty  acid, 
twenty-five  magnesiUf  and  twenty-five  wa* 
ter ;  the  sub-carbonate  consists  of  forty* 
eight  acid,  forty  magnesia,  and  twelve  wa- 
ter; and  the  carbonate  of  commerce  of 
thirty-four  add,  forty-five  magnesia,  and 
twenty^one  water.  It  is  decomposed  by 
pdl  the  acids,  potash,  soda,  baryte,  lime, 
and  strontian,  the  sulphate,  phosphate, 
nitrate,  and  muriate  of  alumina,  and  the 
foper-phosphate  of  Ume. 

-Class  IV.    Sulphurea. 

The  preparations  under  this  head  are 
few ;  we  need  only  enumerate  the  two  fol- 
lowing: 

Sulphur  lotnm,  Loud,  washed  flowers  of 
sulphur. 

Sulphur  predpitatum.  Loud,  predpi- 
tated  sulphur. 

In  preparing  this  last,  instead  of  dissolv* 
fUg  sulphuret  pf  potash  in  water,  we  may 
gradually  add  sublimed  sulphur  to  a  boiling 
folution  of  potash,  until  it  be  saturated. 
"When  tlie  sulphuretted  potash  is  thrown 
into  water,  it  is  entirely  dissolved,  but  not 
without  decomposition,  fi>r  it  is  converted 
jnto  sulphate  of  potash,  hydroguretted  sul- 
phuret  of  potash,  and  sulphuretted  hydro- 
guret  of  potash.  The  two  last  compounds 
fu-e  again  decomposed  on  the  addition  of 
any  add.  The  add  combines  with  the  pot- 
ash, sulphuretted  hydrogen  flies  off  in  the 
ibrm  of  gas,  while  sulphur  is  predpitated. 
It  is  of  little  consequence  what  acid  is  em- 
ployed to  predpitate  the  sulphur.  The 
London  College  order  the  sulphuric ;  while 
e  Dublin  College  use  nitrous  add,  proba- 
ly  because  the  nitrate  of  potash  formed 
is  more  easily  washed  away  than  sulphate 
of  potash* 

Precipitated  sulphur  does  not  differ  fit>m 
well-wasfaed  sublimed  sniphnr,  except  in 
being  nmch  dearer.  Its  paler  colour  is  ow- 
ing to  its  more  minute  division,  or,  accord- 
ing to  Dr.  Thomson,  to  the  presence  of  a 
little  water ;  but  from  dttier'ctrcumstance 


t 


it  deriTes  no  mperiority  to  compensate  fi»r 

the  disagreeableness  of  its  preparation. 

These  are  All  the  mOre  simple  prepara- 
tions of  sniphnr  in  common  use.  There  are 
various  preparations  into  which  sulphur  en- 
ters as  an  ingredient ;  but  such  as  constK 
tuting  componnds  of  .the  general  nature  of 
metals,  alkalies,  oib,  &c.  ivill  be  found 
luder  those  classes. 

Class  V.  MetaUka.  Metalline  Prepa- 

RATIOHS. 

The  metalline  prepartions  are  very  numer- 
ous, especially  those  of  antimony  and  quick* 
silver. 

Sulphuretum  antimonii  prsparatum,  Edin. 
prepared  antimony.  ^ 

Oxidum  autim.  cum  solpbnre  per  nitra- 
tern  potassae,  Edin.  crocus  of  antimony, 
Lond. 

Oxidinn  antimonii,  cum  sulphore,  vitrifi- 
catum,  vitrified  antimony,  Lond.  glass  of 
antimony. 

Sulpburetnm  antimonii  pnecipitatum, 
precipitated  sulphurtt,  or  sulphmr  of  anti- 
mony, Lond. 

Murias  antimomi,  Edm.  mutitted  anti- 
mony, Lond.  butter  of  antimony. 

Oxidum  antimonii  cum  phosphate  calcis, 
Edin.  pulvis  antimonialis,  Lond.  antimoaial 
powder, 

Tartris  antimonii,  tartaiised,  or  tartrite  of 
antimony,  * 

Vinum  tartritis  antimonii,  Edin.  tartiv 
emetic,  antimonial  wine,  Lond. 

Nitras  aigenti,  Edin.  argentum  nitratnnl, 
liOnd.  nitrate  of  silver,  luMr  caustic. 

JEngq  praeparata,  Lond.  Dub.  prepared 
verdigrease,  or  carbonate  of  copper. 

Sohitio  sniphatis  cnpri  composita,  Edin. 
styptic  water. 

Ammooiaretnm  cnpri,  Edin.  ammoniacal 
copper. 

Aqua  Cttpri  ammoniati,  Lond.  water  df 
the  same. 

Ferri  limatnra  poiificata,  Edin.  purified 
iron  filings. 

Carbonas  lerrt,  Edin.  rnbigo  ferri,  Lond. 
carbonate,  or  rust  of  iron. 

Sulphas  ferri,  Edin.  vitriolated  iron,  Land, 
anlphateofiron. 

Tinctnra  muriatis  ferri,  tincture  of  mnrip 
ate  of  iron,  Lond. 

Murias  ammoniae  et  feiri,  msn-tial  flowen^ 
ammoniacal  iron,  Lond* 

Tinctnra  ejusdem,  tincture  of  the  same. 

Tartris  ferri,  tartrite  of,  or  tartarised^ 
iron,  Lond. 

Viaom  f^iri,  Lond.  wme  of  iron. 
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Hydni^iyrai  purifieataSy  Loud,  purifi^ , 
qaicluilver. 

Acetia  hydrargyri  tcetite,  Edin.  of  quick- 
fUver. 

Moriu  hydrargyria  EdiD.  Lond.  muriate 
cf  quicksilver,  corrosive  BabUaaate. 

Submarias  bydrargyri,  Edin.  calomel, 
Lond. 

Sobmnrias  hydrar^ri  pmcipitBtiu,  Edin. 
mild  muiiated  qnicksilver,  Lond. 

Calx  hydrargyri  alba,  liDud.  white  preci- 
pitate, 

Hydrar^ms  calcinatos,  Dab.  Lond.  cal- 
cined qaicksilver. 

Oxydam  hydrargyri  mbnuiy  Edin.  red 
precipitate. 

Siibsnlphas  bydrar^ri  flavot,  Edin.  vi- 
triolated  qaick.«ilver,  liond. 

Sulphuretum  hydrargyri  nigmm,  Edin. 
aethiops  mineral,  tnrpeth  mineral. 

Hydrargyrum  snlphuratnm  nibmm,  Lon. 
Dab.  factitioos  cinna|>ar. 

Ace  tie  plombiy  Edin.  acetite  of  lead,  ragar 
of  lead. 

Aqua  Uthargyri  acetate,  Lond.  extract  of 
lead. 

Cerana  acetata,  Lond.  mcetated  ceruse. 

Stanni  pnWis,  Lond.  powder  of  tin. 

Oxydnm  lind,  Edin.  oxide  of  sine,  cal- 
cined fine.  Lond.         ^ 

Carbonas  cinci,  Edin.  impums  pr»paratus, 
prepared  calamine. 

Oxydam  zinci  impurum  praeparatum, 
Edin.  prepared  tutty. 

Sulphas  zinci,  Edin.  vitriolated  zinc, 
Lond, 

The  antimonial  powder  of  the  London 
College  is  supposed  to  be  nearly  the  same 
with  the  celebrated  nostrum  of  Dr.  James, 
flie  composition  of  which  was  ascertained 
by  Dr,  Pearson  of  London,  to  whom  we 
are  also  indebted  for  the  above  formula. 

By  homing  snlphuret  of  antimony  and 
ahavin^i  of  hartshorn  in  a  white  heat,  the 
sulphur  is  entirely  expelled,  and  the  anti- 
mony is  oxydised,  whUe  the  gelatine  of  the 
hartshorn  is  destroyed,  and  nothing  is  leA 
but  phosphate  of  lime,  combined  with  m 
little  lime.  Therefore  the  mass  which  re- 
•nlts  is  a  mixture  of  oxide  of  antimony  and 
phosphate  of  lime,  which  corresponds,  ai 
leatt,  as  to  the  nature  of  the  ingredients, 
with  James's  powder,  which,  by  Dr.  Pear* 
ion*a  analysis,  was  found  to  consist  of  43 
phosphate  of  hme,  and  57  oxide  of  anti- 
mony. Another  excellent  chemist,  M. 
Chenevix,  has  bitely  proposed  a  metliod  of 
forming  the  same  combination  in  the  humid 
way,  with  the  view  of  obtaining  •  prepara- 


tion always  simihr  in  Its  compomtion  and 
properties.  He  hds  led  to  this  proposal  by 
considering  the  uncertainty  of  the  applica«r 
tion,  and  the  precarious  nature  of  the  agency 
of  fire,  by  which  means  a  variable  portion 
of  the  oxide  of  antimopy  may  be  volatalised, 
and  that  which  remains  may  be  oxydised  in  . 
various  degrees. 

M.  Chenevix,  therefore,  proposes  to  pre- 
pare a  substitute  for  James's  powder  by 
dissolving  together  equal  weights  of  sob- 
muriate  of  antimony  and  of  phosphate  of 
lime  in  the  smallest  poisible  quantity  of 
muriatic  acid,  and  then  pouring  this  solution 
gradually  into  water  sufficiently  alkalized 
with  ammonia.  For  the  reason  mentioned 
in  the  preceding  article,  it  is  absolutely 
necessary  that  the  muriatic  solution  be 
poured  into  the  alkaline  liquor.  By  an 
opposite  mode  of  procedure,  tilie  precipitate 
would  contain  mote  antimony  at  first,  and 
towards  the  end  the  phosphate  of  lime 
would  be  predominant,  and  the  antimony 
would  be  partly  in  the  state  of  a  submuriate. 
The  phosphate  of  lime  is  most  conveniently 
obtained  pure  by  dissolviog  calcined  bone 
in  mifriatic  acid,  and  by  precipitating  it  by 
ammonia.  If  the  ammonia  be  quite  free 
from  carbonic  acid,  no  muriate  of  lime  is 
decomposed.  M.  Chenevix  also  found 
that  his  precipitate  is  entirely  soluble  in 
every  acid  which  can  dissolve  either  phos- 
phate of  lime  or  oxide  of  antimony  sepa- 
rately, and  that  about  0.98  of  James's  pow* 
der,  and  at  an  average  0.44  of  the  polvis 
aotimonialis  of  the  London  Pltaimacopceia 
resist  the  action  of  every  acid. 

Class  VI.  02m  Fixai€,    Fizbd  Oils. 

These  oils  are  improperly  denominated 
expressed,  which  is  their  usual  characteristic 
name,  as  in  some  instances  they  arc  ob- 
tained without  expression,  and  in  other  in- 
stances  expression  is  employed  to  obtain 
vobitile  oils.  The  Edinbuigh  college  have 
tlierefore  distinguished  these  difierent  classes 
of  oils  by  the  terms  fixed  and  vohitile,  which 
accurately  characterize  them. 

Fixed  oil  is  formed  in  no  other  part  of  ve- 
getables than  in  their  seeds.  Sometimesi 
although  very  rarely,  it  is  contained  m  the 
parenchyma  of  the  fruit  Of  this,  the  best 
known  example  is  the  olive.  But  it  is 
most  commonly  found  in  the  seeds  of 
dicotyledonous  vegetables,  sometimes  also 
in  the  fruit  of  monocotyledoROUB  plants,  as 
the  cocos  butyiacea.  It  has  various  degrees 
of  consistency,  firom  the  tallow  of  tlie 
crolon  sebifenun  of  China,  and  the  batt«f 
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•f  tiie  batter-tne  of  Africt,  to  the  Omditj  Oleam  sinapeoi,  oH  of  muttard,  from  the 

of  olive  oa.  bniised  seeda. 

.     Fixed  oils  ere  either,-!.  Fit,  etsily  con-  -,        _... 

sealed,  «.d  not  inftimmaWe  by  nitric  acid,  Cla»VII.    ^£«^i>«<»/k/*.  Distillku 

oil  of  oliveji,  alraond«,  rapeseed,  and  ben.  waters. 

2.  DryiniTf  not  coneeahible,  ioBammable  by  Snbstances  which  differ  in  volatility,  may 
nitric  acid,  oil  of  linseed,  not,  and  poppy,  be  separated  from  each  other  by  applying  a 

3.  Concrete  oils,  palm  oil,  &c.  degree  of  .heat  capable  of  converting  the 
Fixed  oil  is  separated  from  froits  ind  most  volatile  into  vapour,  and  by  again  con- 
seeds  which  contain  it,  either  by  expression  deosing  this  vapour  in  a  proper  apparatus, 
or  decoction.  Heat,  by  rendering  the  oil  Water  is  converted  into  vapour  at  212®,  and 
more  limpid,  increases  very  much  tiie  qnan-  may  be  separated  by  distillation  from  the 
tity  obtained  by  expression ;  but  as  it  earthy  and  saline  matters  which  it  always 
rendi'is  it  less  bland,  and  more  apt  to  bo-  contains  in  a  natural  state.  But,  it  is  evi* 
come  rancid,  heat  is  not  used  in  the  prepa-  dent,  that  if  any  substances  which  are  as  vo- 
ration  of  oils  which  are  to  l>e  employed  in  latile  as  water,  be  exposed  to  the  same  de« 
medicine.  When  obtained  by  expression,  gree  of  heat,  either  by  immening  them  in 
oils  often  contain  a  mixture  of  mucilage,  boiling  water,  or  exposing  them  to  tlie 
starch,  and  colouring  matter ;  but  part  of  action  of  its  steam,  they  vrill  rise  witli  it  in 
these  separate  in  course  of  time,  and  fall  to  distillation.  In  this  way  the  camphor  and 
the  bottom.  When  oils  become  rancid,  volatile  oils  of  vegetable  substances  are  se« 
they  are  no  longer  fit  for  intenial  use,  but  parated  from  the  more  fixed  principles  ; 
are  then  said  to  effpct  the  killing  of  quick-  and  as  water  is  capable  of  dissolving  a  cer- 
silver,  as  it  is  called,  more  quickly.  Decoc-  tain  quantity  of  these  volatile  substances,  it 
tion  is  principally  used  for  the  extraction  may  be  impregnated  with  a  great  variety  of* 
of  the  viscid  and  consistent  oils,  which  are  flavours  by  distilling  it  from  different  aro- 
melted  out' by  the  heat  of  the  boiling  water,  matic  substances.  If  the  subject  of  our 
and  rise  to  its  surface.  distillation  contain  more  volatile  oil  than  tlio 

Tliose  who  prepare  large  quantities  of  the  water  employed  is  capable  of  dissolving,  it 
oil  of  almonds,  blanch  them,  by  steeping  will  render  the  water  milky»  and  afterwards 
them  in  very  hot  water,  which  causes  their  separate  from  it.  It  is  in  this  vray  that  es« 
epidermis  to  swell,  and  separate  easily,  sential  oils  are  obtamed. 
After  they  peel  them,  they  dry  them  in  a  Essential  oils  are  obtained  only  from  odo- 
stove,  then  grind  tliem  in  a  mill  like  a  riferous  substances ;  but  not  equally  from 
coffee  milly  and  lastly,  express  the  oil  from  all  of  this  class,  nor  m  quantity  proportional 
the  paste  inclosed  in  a  hempen  bag.  By  to  their  degree  of  odonr.  Some,  which,  if 
bbmcbing  the  almonds,  the  paste  which  re-  we  were  to  reason  from  analogy,  should 
mains  within  the  bag  is  sold  with  greater  teem  very  well  fitted  for  tliis  process^  yield 
advantage  to  the  perfiimers,  and  the  oil  ob-  extremely  little  oil,  and  others  none  at  all, 
tained  is  perfectly  ooloortess.  But  the  Roses  and  chamomile  flowers,  whose  strong 
heat  employed  disposes  the  oil  to  become  and  lasting  smell  promises  abundance,  are 
rancid,  and  the  cokmr  the  oil  acquires  from  found  to  contain  but  a  small  quantity  of 
the  epidermis  does  not  injure  its  qualities,  oil ;  the  violet  and  jessamine  flower,  which 
For  pbannaceotical  nse,  therefore,  the  oil  perfume  the  air  vrith  their  odour,  lose  their 
should  not  be  expressed  from  blanched  al-  smell  upon  tlie  gentlest  coction,  and  do  not 
monds,  but  merely  rubbed  in  a  piece  of  afford  any  oil,  on  bemg  distilled,  unless  fan- 
coarse  lauen,  to  separate  the  brown  powder  mense  quantities  are  submitted  to  the  ope- 
adhering  to  the  epidermis,  as  much  as  pos-  ration  at  once  ;  while  savin,  whose  dis- 
sible.  Sixteen  omu^  of  sweet  abnonds  agreeable  scent  extends  to  no  great  dis- 
commonly  give  five  ounces  and  a  half  of  oil.  tance,  gives  out  the  largeat  proportion  of  oil 
Bitter  almondsaffbrd  the  same  proportions,  of  ahnost  any  vegetable  known, 
but  the  oil  has  a  pleasant  bitter  taste.  Nor  are  the  same  planto  equally  fit  for 

In  this  manner  are  to  be  expressed,  this  operation,  when  produced  in  different 

Oleum  amygdalas,  almond  oil,  from  the  soils  or  seasons,  or  at  different  times  of  their 

kernel.  growth.    Some  yield  more  oil,  if  gathered 

Oleum  lini,  linseed  oil,  from  the  bmised  when  the  flowers  begin  to  fall  off,  than  at  any 

seeds.  other  tune.    Of  this  we  have  examples  in 

Oleum  ricini,  castor  oil,  from  the  seeds  lavendar  and  roe  ;  others,  as  sage,  afford 

previooily  decorticated.  the  brgett  quaotity  when  yovng,  befora 
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Hiey  bate  sent  foftli  any  £oiren;  and  otben,  .  grainy  or  aawa,*  rooto  cat  irannreiady  iattf 

as  thyme,  when  the  flowers  ha^e  just  ap-  thin  slices,  barks  redaced  into  coarse  pow^ 

peared.    All  fragrant  herbs  yield  a  larger  der,  and  seeds  aligbtly  bruised.    Very  com-, 

proportion  of  oil,  when  prodnced  in  dry  p«ct  and  tenacioos  subataneet  reipiire  the 

soils  and  in  warm  snmmers,  than  in  opposite  maceration  to  be  continned  a  week  or  two, 

circamstances.    On  the  other  hand,  some  or  longer ;  for  those  of  a  softer  and  looser 

of  the  disagreeable  strong-scented  onos,  aa  teztm«,  two  or  three  days  are  sufficient ; 

wormwood,  are  said  to  contain  most  oil  in  while  some  tender  herbs  and  flowers  not 

rainy  seasons,  and  when  growing  in  moist;  only  stand  in  no  need  of  maceralioiiy  but 

rich  grounds,  are  even  injured  by  it«    The  fermentation 

Several  chemists  have  been  of  opinion,  which  was  formerly  prescribed  in  some  in« 

that  herbs  and  flowers,  moderately  dried,  stances,  is  always  hurtlnl. 

yield  a  greater  quantity  of  essential  oil,  With  regard  to  the  fire,  the  operator 

than  if  they  were  distilled  when  fresh.  It  is,  ought  to  be  expeditious  in  raising  it  at  first, 

hovever,  highly  improbable,  that  the  quan^  and  to  keep  it  up  during  the  whole  process^ 

tity  of  essential  oil  will  be  increased  by  to  such  a  degree  only,  that  the  oil  may  freely 

diying ;  on  the  contrary,  part  of  it  must  be  distil ;  otherwise  the  oil  will  be  exposed  to 

dissipated  and  lost    But  drying  may  some«  an  unnecessary  heat ;  a  circumstance  which 

times  be  useful  in  other  ways ;  either  by  ought  as  mu(i  as  possible  to  be  avoided^ 

diminishing  tlie  bulk  of  the  subject  to  be  Fire  communicates  to  all  these  oils  a  dis* 

distilled,  or  by  causing  it  to  part  with  its  agreeable  impregnation,  as  is  evident  from 

oil  mote  easily*  their  being  much  less  grateful  when  newly 

The  choice  of  proper  instruments  is  of  distilled,  than  afler  they  have  stood  for 

great  consequence  for  tlie  performance  of  some  time  in  a  cool  place :  and  the  longer 

this  process  to  advantage.    There  are  some  the  heat  is  continned,  the  greater  alteration 

oils  which  pass  freely  over  the  swan-neck  it  produces  in  them, 

of  the  bead  of  the  common  still :  others.  The  greater  number  of  oils  require  for 

less  volatile,  cannot  easily  be  made  to  rise  their  distillation  the  heat  of  water  strongly 

so  high.       For  obtaining  these  last,  wo  boiling :  but  there  are  many  also  which  rise 

would  recommend  a  large  low  head,  having  with  a  heat  considerably  less ;  such  as  those 

a  rim  or  boUow  canal  round  it:  in  this  of  lemon  and  citron  peel  j  of  the  flowenof 

canal,  the  oil  is  detained  in  its  first  ascent,  lavender  and  rosemary,  and  of  almost  all 

and  thence  conveyed  at  once  into  the  re-  the  more  odoriferous  kinds  of  flowers.    We 

ceiver,  the  advantages  of  which  are  snffi*  have  already  observed,  that  these  flowert 

dently  obvions.  have  tlieir  fragrance  much  injured,  or  evco 

With  regard  to  the  proportion  of  water  destroyed,  by  beating  or  brmsmg  then; 

to  be  employed;  if  whole  plant!,  moderate*  it  is  impaired  also  by  the  inunernon  in 

}y  dried,  are  used,  or  the  shavings  of  woods,  water  ui  the  present  process,  and  the  mora 

as  much  of  either  may  be  put  into  tbe  so  in  proportion  to  the  continuance  of  the  im« 

tessel,  as,  lightly  pressed,  will  occupy  half  mersion  and  tbe  heat ;  hence  oils,  distilled  in 

its  cavity ;  and  as  much  water  may  be  added  tlie  common  manner,  prove  much  less  agree>« 

as  will  fill  two  thirds  of  it    When  fresh  and  able  in  smell  than  the  subjects  themselves, 

juicy  herbs  are  to  be  distiUed,  thrice  their  For  the  distillation  of  aubstances  of  thii 

weight  of  water  will  be  fully  sufficient;  class,  another  method  has  been  contrived; 

but  dry  ones  require  a  much  larger  quan-  h»teiid  of  beuig  immersed  in  water,  they 

tity.     In  general,  there  should  be  so  much  are  exposed  only  to  its  vapour.     A  proper 

water,  that  afler  all  intended  to  be  distiUed  quantity  of  water  being  put  into  tbe  bot- 

has  come  over,  there  may  be  liquor  enoogb  torn  of  the  still,  the  odoriferous  herbs  or 

left  to  prevent  the  matter  fh»m  burning  to  flowers  ara    laid  lightly  in  a  basket,  of 

the  still.    The  water  and  ingredients,  «1-  such  a  siae  that  it  may  enter  into  the  still, 

together,  should  never  take  up  more  than  fmd  rest  agahist  its  sides  just  above  tlie 

three  fonrths  of  the  still ;  thera  should  be  water.     The  head  bemg  then  fitted  on, 

liquor  enough  to  prevent  any  danger  of  an  and  tbe  water  made  to  boil,  the  steam, 

cmpyreuma,  but  not  so  much  as  to  be  apt  percohithig  through  the  subject,  unbibes 

to  boil  over  into  the  receiver.  the  oil,  vrithout  impairing  its  fragrance,  and 

Tbe  sul^ct  of  distillation  should  be  ma-  carries  it  over  into  tfaa  receiver.     Oib  thna 

cerated  in  the  water  nntil  it  be  perfectly  obtained,  possess  the  odour  of  the  subjecf 

penetrated  by  it.    To  promote  this  eflect,  in  an  exquisite  degree,  and  have  nothing  of 

woods  M^mM  be  thinl^  shaved  Bttom  the  the  disagreeable  scent  perceivable  in  tbosa 
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SMM  by  boitinp  Ihem  in  water  in  the 
coRiiiioo  manner. 

Pianti  diflbr  so  macb,  according  tb  the 
toil  and  season  of  wbidi  they  are  the  pro- 
duce, and  likewiie  according  to  their  own 
a^es,  that  it  is  impossible  to  fix  the  quantity 
of  water  to  be  drawn  froin  a  certain  wei|^t 
of  them  to  any  invariable  standard.  The 
distillation  may  always  be  continued  as 
long  as  the  liquor  runs  well  flavoured  off  the 
subject,  but  no  longer. 

In  the  distillation  of  essentia]  oils,  the 
water,  as  was  observed  in  the  foregoing 
section,  imbibes  always  a  part  of  the  oil. 
The  distilled  Uquors  here  treated  of,  are 
Ao  other  than  water  thus  impregnated  with 
the  essential  oil  of  the  subject;  whatever 
smell,  taste,  or  virtue,  is  communicated  to 
the  water,  or  obtained  in  the  Ibrm  of  watery 
liquor,  being  fimnd  in  a  concentrated  state 
in  the  oil. 

All  those  vegetables,  therefore,  which 
contain  an  essential  oil,  will  give  over  some 
virtue  to  water  by  distillation :  bnt  the  de- 
gree of  the  impregnation  of  the  water,  or 
the  quantity  of  water  which  the  phmt'is 
capable  of  satnrathig  with  its  virtue,  are 
by  no  means  in  proportion  to  the  quantity 
of  its  oil.  The  oil  saturates  only  the  water 
that  comes  over  at  the  same  time  with  it : 
if  there  l>e  more  oil  than  is  f  ufiicient  for 
this  saturation,  the  snrphis  separates,  and 
concretes  in  its  proper  form,  not  nusdhle 
with  the  water  that  arises  afterwards.  Some 
•doriferous  flowers,  whose  oil  is  in  so  small 
quantity  that  scarcely  any  visible  mark  of 
it  appears,  unless  fifty  or  an  hundred  pounds 
or  more  are  distilled  at  once,  give  nevef«- 
theless  as  strong  an  impregnation  to  water 
as  those  phmtt  which  .abound  most  with 
oil. 

Many  have  l»een  of  opinion,  that  distilled 
waters  may  be  more  and  more  impregnate 
with  the  virtues  of  the  subject,  and  their 
strength  increased  to  any  assigned  degree, 
by  cohobation,  that  is,  by  re*distiUing  them 
repeatedly  from  fresh  parcels  of  the  plant  i 
experience,  however,  shews  the  contrary, 
A  water,  skiUiilfy  drawn  in  the  first  distUla- 
tion,  proves,  on  every  repealed  one,  not 
stronger,  but  more  dis^eeable.  Aqueous 
liquors  are  not  capable  of  imbibing  above 
a  certain  qoaatity  of  the  volatile  oil  of  vege- 
tables ;  and  this  they  may  1^  made  to  take 
up  by  one,  as  well  as  by  any  number  of 
distilhuions :  the  oftener  the  process  is  re« 
peated,  the  nngratefril  impression  which 
Ihey  generally  receive  frein  the  fire,  even 


at  tlie  fint  time,   becomes   greater  and 
greater. 

Those  plants  which  do  not  yield  at  first 
vraters  sufllciently  strong,  are  not  proper 
subjects  for  this  process. 

The  mixture  of  water  and  oil  which 
comes  over,  may  either  be  separated  tmme* 
diately,  by  means  of  a  separately,  or  after 
it  has  l>een  put  into  large  narrow-necked 
bottles,  and  placed  in  a  cool  place,  that  thn 
portion  of  oil  which  is  not  dissolved  in  the 
water,  may  rise  to  the  top,  or  sink  to  the 
bottom,  according  to  its  specific  gravity. 
It  is  then  to  l>e  separated,  either  by  a  se» 
paratory,  or  by  means  of  a  small  glass  sy- 
ringe ;  or  by  means  of  a  filter  of  paper ;  oi^ 
lastly,  by  means  of  a  woollen  thread,  one 
end  of  which  is  immersed  in  the  oil,  and  the 
other  lower  end  in  a  phial :  the  oil  will  thus 
pass  over  into  the  phial  by  capillary  attrac* 
tioc,  and  the  thread  is  to  be  sqneexed  dry. 

Most  dbtiUed  waters,  when  first  pre- 
pared, have  a  somewhat  unpleasant  smell, 
which,  however,  they  gradually  lose  :  it  u 
therefore  advisable  to  keep  them  for  some 
days  after  their  preparation  in  vessels  bnt 
slightly  covered ;  and  not  to  cork  them  op 
until  they  lose  that  smell* 

That  the  waters  may  keep  the  better, 
about  one-twentieth  part  of  their  weight  of 
proof  spirit  may  be  added  to  each  after 
they  are  distilled.  I  have  been  informed 
by  a  respectable  apothecary,  that  if  the 
simple  distilled  waters  be  rectified  by  dis- 
tilling them  a  second  time,  they  will  keep 
for  several  years  without  the  addition  of 
any  spirit,  which  always  gives  an  uople»* 
sent  flavour,  and  is  often  objectionable  for 
other  reasons. 

Distilled  waters  are  employed  clitefiy  as 
grateQd  diluents,  as  suitsible  vehicles  for 
medicines  of  greater  efficacy,  or  for  render- 
ing disgustful  ones  more  acceptable  to  the 
pahite  and  stomach  i  few  are  depended  on, 
with  any  intention  of  consequence  by  tliem> 
selves. 

To  the  chapter  on  simple  distilled  wa« 
ters,  the  London  college  have  annexed  the 
following  remarks, 

**  We  have  ordered  most  of  the  waters  to 
be  distilled  from  the  dried  herbs,  because 
fresh  are  not  ready  at  all  times,  of  the  year. 
Whenever  tlie  fresh  are  lued,  the  weights 
are  to  be  increased.  But,  whether,  the 
fresh  or  dried  herbs  l>e  employed,  tlie  ope- 
rator may  vaiy  Uie  weight  according  to  Uic 
season  in  which  they  have  been  produced 
and  collected^'' 
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Herbs  and  seeds  kept  beyond  (he  space 
of  a  year,  become  less  proper  for  Uie  dis- 
liUation  of  waters. 

To  every  gallon  of  tliese  watera  add 
five  ounces,  by  measure,  of  proof  spirit. 

The  Edinburgh  college  order  half  an 
oance  of  proof  spirit  to  every  pound  of  the 
stater,  which  is  nearly  the  same. 

But  the  Dublin  college  order  five  ounces 
of  proof  spirit  to  be  added  to  each  pound, 
which  is  probably  a  typographical  error. 

Water  itself  is  ordered  to  be  distilled,  to 
give  it  greater  purity ;  and  the  substances 
from  which  distilled  waters  are  to  be  drawn, 
are  as  follow :  tlie  weight  of  each  being  suf- 
ficient for  a  gallon. 

Two  pounds  of  fresh  orange-peel,  Edin. 
Aqua  citri  aurantii. 

One  pound  of  sweet  fennel  seeds  bruised, 

Liond.  Dubl. 

Aqua  fcBnicnli  dnlcis. 
Six  pounds  of  the  recent  petals  of  the 
damask  rose, 

Aqua  rose  centifolic,  Edin. 

Aqua  rosae,  Lend.  Dub. 
Three  pounds,  Edin.  one  pound  and  m 
half,  Lond.  Dubl.  of  peppermint, 

Aqna  menthse  piperits,  Edin. 

A  qua  mentliSB  ptperttidis,  Lond.Dub. 
Three  pounds,  Edin.  one  pound  and  a 
lialf^  Lond.  Dubl.  of  pennyroyal,  in  flower, 

Aqua  menthae  pnlegii,  Edin. 

Aqua  pulegii,  Lond.  Dubl. 
Two  pounds  of  fresh  lemon  peel, 

Aqua  citri  medicss,  Edin. 
One  pound  and  a  half  of  spearmint. 

Aqua  menthsB  sativse,  Dubl.  Lond. 
One  pound  of  cinnamon,  (macerated  for 
m  day)  Lond.  Dubl. 

Aqna  lanrt  cinnamon!,  Edin. 

Aqua  cinnamoni,  Lood.Dubl. 
One  pound  of  cassia, 

Aqna  laori  cassise,  Edin. 
One  pound  of  bruised  dill  seeds, 

Aqimanethl,  Lond. 
Half  a  pound  of  pimento,  (macerated  for 

a  day),  Lond. 

Aqui  myrti  pimentSy  Edin. 

Aqua  pimento,  Lond. 
The  virtues  of  all  these  waters  are  nearly 
alike ;  and  the  peculiarities  of  each  will  be 
easily  understood  by  conralting  the  account 
pven  in  the  materia  medica,  of  the  sub- 
•tance  from  which  they  are  prepared.  Mr. 
^ilidiolion  mentions,  that  as  rose-water  is 
exceedingly  apt  to  spoil,  the  apothecaries 
generally  prepare  it  in  small  quantities  at  a 
time  fitMi  the  leaves,  preserved  by  packfaig 


them  closely  in  cans  with  common  salt* 
This  we  understand  is  not  the  practice  in 
Edinburgh,  and  indeed  cannot  succeed 
with  thp  petals  of  tlie  damask  rose,  for  they 
lose  their  smell  by  drying.  The  London 
apothecaries,  therefore,  probably  use  the 
red  rose.  The  spoiling  of  some  waters  is 
owing  to  some  mucilage  carried  over  in  the 
distillation ;  for,  if  rectified  by  a  second  dis- 
tillation, they  keep  perfectly. 

Class  VIH.     Olea  VoIaHluL    Yolatiu 

Oils. 

These  are  prepared  nearly  in  the  same 
manner  as  distilled  waters,  except  that  less 
water  u  to  be  added. 

Seeds,  and  woody  substances,  are  to  be 
previously  bruised,  or  rasped.  The  oil 
comes  over  with  the  water,  and  is  aftcr^ 
wards  to  be  separated  from  it,  according  ai 
it  may  be  lighter  than  the  water,  and  swim 
upon  its  Butlace,  or  heavier,  and  sink  to  the 
bottom. 

Besides,  in  preparing  distilled  waters  and 
oUs,  it  is  to  be  observed,  that  the  goodness 
of  the  subject,  its  texture,  the  season  of  the 
year,  and  sindlar  causes,  nwst  give  rise  to 
so  many  differences,  that  no  certain  or 
general  role  can  be  given  to  suit  accurately 
each  example.  Hence,  the  following  is  the 
mode  prescribed  by  the  London  College. 

According  to  these  dvections  are  prepar- 
ed the  volatile,  distiUed,  or  esMntial,  oils ;  or 
olea  volatilia,  Edin.  distilla.  Dub.  vel  essen- 
tialia,  Lond. 

Anise,  pimpinellse  anisi,  Edin.  anisi,  Lon. 
Dub. 

Caraway,  cami,  Lond.  Dnb. 

Fennel  seeds,  seminnm  fmnicnli  dnlcis* 
Dub.  from  the  seeds. 

Juniper  berries,  juniperi  communis,  Eifin. 
baccarum  jnniperi,  Dub.  juniperi  baccse* 
Loud,  from  the  berries. 

Pimento,  myrti  pimentm,  Edin.  ftom  the 
firuit. 

Fennel  flowers,  flomm  fcenicnU  dnkis, 
Dub. 

Rooemaiy,  rorismarini  officinalis^  Edin. 
rorismarini,  Lond.  Dub. 

Lavender,  hivandnlse  spicse,  Edin.  laveo* 
dalse.  Lond. 

Peppermint,  mentfas  piperitar,  Edip. 
menthm  piperitidis,  Lond.  Dub. 

Spearmint,  menths  sativsi,  Lend.  Dab. 

Pennyroyal,  pulegii,  Lond.  Dnb. 

Origanum,  origani,  Lmd.  Dnb. 

Rne,  rat«i  Dttb. 
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SaviM^  jooipMi  nWam.  Edio.  ttdNM,  TtoeaiefitqBWtbfMiincliadiatentod 

Dob.  firom  tlie  flower,  or  herb  in  floipw.  tfatt  U  it  not  e«y  to  meet  with  mek  at  m 

SaMafnsy  ianii  vunfraa,  Edio.  nvaftWy  at  all  fit  for  nsa.    Nor  ajw  tbeie  aiialtem- 

liond.  from  tbe  root  tions  easUy   dtKoverahla.     The  grosser 

Amdf  tiKpe&line^  fiam  picca»  from  the  ahow^  indeed,  may  be  readily  detected, 

tenib  Thii%  if  the  oil  be  mixed  with  spirit  of 

The  rendmuD*  efter  the  oil  hat  been  vine  it  will  tarn  milkj  on  the  addUion  of 

eatncted,  it  the  officinal  retin  (rmiea  ikfa):  water;  if  with  expretaed  oils,  rectified  tpirft 

mid  a  rectified  jpint  it  obtaioed  by  dittil-  «iU  ditsolve  the  volatile,  and  leave  the 

^Df  the  oil  of  torpeotine  with  fimr  timet  other  behind ;  if  with  oil  of  toipentiiMiy  q|1 

ita  wewfat  of  water.  %P>dS  •  piece  of  paper  in  the  mistme, 

Thespirit  of  tnrpentine, at  thit  ettential  and  drying  it  with  ageotle  beat|  the  tor* 

ml  hat  been  ttyled,  it  freqoently  taken  in-  pontine  will  be  betcayeil  by  itt  tmclL    Bat 

temallyat  a  diuretic  and  tudor^ ;  and  it  the  more  tabtile  artist3  have  contrived  oth^r 

tet  tometimet  a  comiderable  efiect  «diien  methods  of  tophittication,  which  elade  aU 

lakei^  to  t^  extent  ofa  few  dropt  only.  It  trialt  of  thit  kind. 

Iiat»  however,  been  g^ven  in  amch  lai^ger  Some  have  looked  opoo  the  apecifie  gm* 

dotety  eqpeciaUy  when  mixed  with  honey,  vity  of  oib  at  a  certtiii  criterion  of  their 


JReceene  hat  principally  been  had  to  tocb  genninenets.    Thit»  however,  it  not  te  be 

4toaet  in  xs|te«  of  chronic  rhenmatitm,paiti-  ahaoWteiy  depended  on;  for  the  gemiaa 

enlar^r  in  ihote  modificationt  of  it  which  are  oils,  obtained  firom  the  mme  tubjecti,  oSU^ 

lented  tciatica  and  fagunbago;  bnt  tome-  differ  in  gravity  at  much  at  thote  drawp 

ti^nt  it  ioducea  bloody  arineb  from  diffisreot  onet.    Cinnamon  and  doves. 

The  water  eeaployed  in  the  dittiOation  of  whote  oilt  otoally  tiak  in  water,  yield»  if 

v^hitileoib  elw^raimlwhettoate  portion  of  alowly  afid  warily  distilled,  pUt  of  giei|t 

the  oil;  at  it  evident  from  the  smell,  tatte,  fragraaqr,  which  ate  never^elett  tfwcifi- 

aml  cokmr,  which  it  ao|uiiea»    It  camMt,  cally  Ughfeer  than  the  aqneooafliiid  emph^- 

however,  retain  ebove  a  eeiteui  quantity ;  ed  in  their  distillation ;  whiltt  o«  the  other 

and  therefiwe,  tnch  m  baa  been  already  hand,  the  hut  ranningt  of  tome  of  f^ 

imed and  almett mtnrated ittdft nuqr'be  ad-  ^ter  oilt  prove  tometimet  to  pffwriNrotM 


vantageoealy  empk>ycd,  instead  of  oommen  aa  to  sink  in  water. 

water,  in  nteoond»  third,  or  any  fiilnre,dii-        At  all  volatile  oilt  agree  in  the  genenil 

tiltation  of  thatame  tnbjeet.  i»ropertiet  of  aohibiUty  in  tpirit  of  wam^  hi- 

After  the  dittillation  of  one  oil,  perticBlar  ditaohib9ity  in  water,  miKsibility  with  water 

care  tfionld  be  had  to  elotn  the  wecm  per>  by  die  interventiaB  of  certain  intecmedta^ 

fectly  befinre  it  be  employed  in  the  dittiUa-  volatilily  in  the  heal  of  bpiliiv  waXer,^  A^ 

tion  of  a  difieient  ta^tance>    Some  oik,  it  ia  plain  that  they  may  be  vario«ptly  mixed 

thoM  of  wormwood  and  aaiaeedt  fair  in-  with  eaoh  other,  or  the  dearer  lopfaitticated 

atanoe»  adhere  to  it  to  tenaciootly^at  not  to  with  the  chei^ter,  mthoeit  any  peitibiliQr  of 

be  melted  omt  by  heat,  or  wathed  off  by  ditcovering  the  abiee  by  any  toala  of  tfaj^ 

watery  the  bett  wny  of  remevii^r  thetOi  l^hul.    And,  indeed,  it  woold  not  be  of 

ittoimialittleipiritofwieethroaghit.  mnchadvantage  to  thep«Bchater,if  hehad 

Volatile  oih,  after  they  are  diatilled,  infidlihle  criteria  of  the  gemiineneai  of  ewry 

4v»iJd  be  aaiered  to  abrnd  for  aoam  daya,  iadtvidaal  oiL    It  it  of «  mmoh  importance 

m  viemela  leeae^y  covered  with  paper,  tiU  that  they  be  good,  at  that  thpy  be  genmne; 

they  have  lott  their   dit^;reeahte  fieiy  (or  Kemune  oils,  from  mattentipye  dittUif* 

np  in  aemll  N4tlet^  which  are  lo  be  kept  oi^en  weaker  bpth  in  smeU  and  tmte  tium 

^te|«M,«Uiely  atepped,  in  a  cool  place,  the  rtmmen  aophiaticated  enet» 
Wi4»<llMetcnatient»lliey  wiU  retain  their       Ibetmettand  taatateemto  be  theory 

VhrioatiipeileeiieB  temaay  yearn.  certain  teats  of  whieh  tke  mdm«  ef  ttm 

.    ifo«t  e^  Hii  eila  mentiaMid  above,  am  Ihing  will  admit    Ifnbmkah«fiklha«e,4i 

^lepeaed'liyem'chamiitaitt  Britain,  and  am  every  ffetpeet,«faeapipeanace<efgonddih 

eatUy  ptemmaWe  la  n  telcaable  degaeeef  jnmon,  andahenhl  be  psavcd imii^itiah^ 

pe|lectio»^  bat  the  eila  from  the  mom  ok-  to  be  the  gemnne  bark  ef  the  cmnamim 

4»fmre  9¥serit|»  the^i^  alitt  iDtredmaHl  «ree ;  yet  «f  it  want  dte  chmiBma  Aivmtf> 

»«Mng  theprnperfithitti  in  thadsreign  phar-  erteaat  bnthialomdaKrae^weMiia^lll 

ana(napmim,<ge,  whan  fm|ihi|iMiartangeh,  a^tbecaaatatbeaeammiih  theati.   kia 

Vtnally  impemed  from  abiHi^  mdy  firom  we  and  taihic.  er 
V(WUV.  P 


PHARMACY. 

<«4  spectaem  rf  known  qwHty,  tot  we    to  eved  mwe  pnngent  thai  thdr  pnw  esiell' 

am  j«dfe  of  the  goodnew  «*«  oi  the    tialc«b.  .  -  ,    . '   .^  a^„,„,w 

dnJ  thSwWe.,  or  of  their  oib.  "Hie  mow  g«t«M  oU.  «f  **;^ 

M    »  ,f  A.  «>i.til»  oib  indeed  Me  too    mide n«e  of  for  reconcUmg to  theatoonA 

!!i  A. .mdlrfthe  Kihiect  u  w  mm* con-  been  cortomaiy  to  employ  them  as  correc- 

^^JT^!,  Zta  ttot  iBmOl  «ri«tion  in  fois  for  the  retinoo*  pnrpitiwt;  an  nM 

ZZt^S^i^y^^S^;  bnt  which  they  do  not  ^  to  be  weU  «Upte<l 

^  ^'^TuulTttem  t?^  .^.  to.    AD  the  .eryice  they  en  h««  be  of  «     . 

Ti-T.-«r^A  droo  of  the  oil  may  be  to  nnke  the  lesin  ut  more  eatUy  atflrat  on 

'^ .  !5r;«w.  ^l^  ormeWed  on  a  the  stomach :  fiir  from  abatfa«  the  iifitatinc 

Sr?:i^r  SS\ird  bV  to"lS?«^  ^m  »pon  wWd.  the  Wolence  of  it.  ope- 

S^to^t"    ifSe  quantity  of  l^uor  "Jjon  depemU,  the.e  pungent  o.U  «.per- 

•hieh  it  thus  impregnate,  witli  its  flatour,  add  a  freih  shmuhis. 

^Ihe  de«r^  rf  Sarour  which  it  communi-        Votatile  oib  are  neter  gijen  ri^,  on 

«ito?^r^  determinate  qn«.tity,wiU  accom.t  of  tteir  extreme  b«t««»,  P™; 

^^eme«nre  of  the  degree  of  goodness  of    gency ;  which  m  some  «  so  great,  that  n 
be aemeasure  oi  lue  aeg  s  ^^  ^^  ^^  ^^  ^^^  ^  ^„„p^  j,^ 

KJ^Icri  use.    Volatile  oOs,  medicinally  duces  a  gangrenous  eschar.  Tliey  are  readily 

JL^  ^e  tottTgenerri  qmditie.  of  hnbibed  by  pme  dry  sugar,  and  in  tfa.  fonn 

Z^^'^TteTtrto  particuhr  virtue,  nm,  be  c«.veniently  eaWbited.     Gnmnd 

S^^r  «  mSdi  «  STsoyecU  ifom  with  eight  or  tea  times  their  weij^t  ottopr 

^ch^  «"b^,  the  oU  being  the  theybecome  sohible  in  aqueous  Uqu<«.,and 

SiSp^Sto^thevirtucorat  Ji'-r^'^,  *•"*!!*"  tlZ'^wJIS; 

^r.  V^Lrable  nart  of  the  wtues,  of  Mudtages  abo  render  them  miseibte  with 

ST  Jl^wSto'^'^    T1.0.  the  «r-  water  into  an  uniform  milky  liquor    They 

fl«  srrerrt  suDjMisraw^  dta«>l»eBkewbeinspiritof  wine,  the  more 

•TTiS^r  b^^^'«^«^«  f^gnmtinanequja'weight  and^t^ 
rfM^nZ  nervine  of  rosemary,  the  sto-  of  them  in  less  than  four  tmies  tfuar  own 
iSS^'of,L,^toa»tisc.rbuti7of.cur,y-  q««tity.  These  sdudons  may  be  e.tter 
«!r  the  wrdW  of  aromatic*,  Ac.  are  sup-  taken  ou  sugar,  or  mixed  with  ^ps,  or  the 
S^dto  to?^hc«ttatedinieiroib.  Hke.     On  mixing  them   wiA  water  the 

^^  t^Tr Wkable  diflferenee    Uqoor  grow.  «Uky,and  the  ott.e,«.t«. 
-  t!^«i«  mh   the  foundation  of  which  b        Tins  more  pungent  oib  are  employed  ex- 
^'tbS^?'tjir<rf  to  degree  of  their    temany.gai«|tp.rd,Uc«»mph«nt,,«m«b. 
X^  -i^beat.  These  are  by  no  means    n«»,  pains,  and  aches,  cold  »««««,  "d'n 
pnngeDcy«~  expected,  to    other  cases  where  particuhr  parts  requm 

SoLTS:^lScr^i:.*^-ftom.    to  be  heated  ^stimulated     -11.0  tooth^eb 
STon  of  dm^wB,  Ite  inst«.ce,  fa  exces-    is  «H»eti««s  rebered  by  a  drop  of  tose  a^ 
.i-Ii.  »Bii.ent  and  fiery;  in  it*  unditated    most  can*tie  oib,  received  on  cotton,  and 
t^t^it'^^X^t  rustic?  where.,  cloves,  a    cautiously  int«>d.ced  into  to  hoOow  tooth. 
Si:  iS?Srlntat»c;  fa  for  more  pmn        Among  to  volatile  oib  «>«btabotobe 
«rt  AM  the  other,  yield,  an  oU  which  b    ewmeiated  toemnnreumaticoihiforthe.a 
fcrte-w  TO*  difference  ««m*  to  depend    aboarevobtUcbuttavea  ctamcterpecj 
«rSr  UMU  to  quantity  of  oil  aSbtded,    Uar  to  themadves.    llie  sunple  volatde  mta 
S™LonTieldinginochl€.*thanc«ove*,«id    exbt  rMdy  &"»«««  to  aromatae  aub- 
S^^«UvtaX«iUactivemalterconcen.    stance*  from  whidi  they  are  obtained,  and 
SSSCi  «Ster  vhime ;  p«tly,  upon    Me  only  ^pwaUd  from  thefctedprmcige. 
-!iiff*]«oce  fa  to  nature  ofto  active  part*    by  to  action  of  a  heat  not  exceodmg  tot 
SSrr:  for  tough  vohto  oils  c«.tmn    of  bdling  water.    IV  ^|pyreain.tte.  on 
ite^ihTs^dfiToSurand  flavourof  their    to  contnu^,  are  always  formed  by  the  oe- 
tS^Xtt^  piWul  or  migntefol,    tionofadegreeofheatconddembly  higher 
SS^nrttbIS.^«SS.towh5epM^    than  tot  oTboiling  water,  and  «e  to  p.^ 
«Bcv  thb  rcdde*  frequently  in  a  more    duct  of  decompoMtion,  anda  new  amnge- 
Sed  mattar.  and  doe*  not  rfae  with  to    meat  of  to  elenentaiy  principle*  of  sub- 
5.    After  to  dfatillatloB  of  dov*^  pepper,    stance*,  contolniiwat  leart  oxygen,  l^**- 
■Hi  «i«e  other  spleas,  a  port  of  their  pun-    ge.,  airf  carbon.  TliewpnidnctJon  »there- 
S!^foI»rto^«l.l^  fore  alway.  attended  with  the  formation  of 

Sctanoftbmia  ttctitod  »pWt  of  wIm    other  new  products.     In  thdr  rheroiral 
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praperdn  tfiey  do  not  differ  veiy  reimirk- 
ttbty  from  the  volatile  oib,  and  are  piioci- 
pally  dittingoislied  from  them  by  tbeir  on- 
pleannt,  pungent  smell,  and  roofrb,  bitterish 
taste.    The  following  are  the  chief: 

Olemn  petrolei,  oil  of  bitumen,  or  tar. 

Oleum  snccinl,  oil  of  amber,  which  is  af- 
terwards rectified. 

Oleum  animale,  animal  oil,  obtamedirom 
hartshom,  which  also  is  rectified  by  being 
again  distilled  with  water. 

Class  IX.   ^nriius  DigtUlaH,  Distilled 

Spirits. 

The  flairoBr  and  virtues  of  distilled  waters 
are  owing,  as  observed  in  the  preceding 
chapter,  lo  their  being  impregnated  with  a 
portion  of  the  essential  oil  of  the  subject 
Ihutt  which  they  are  drawn.  Alcohol,  con- 
sidered as  a  vehicle  for  these  oils,  has  this 
advantage  above  water,  tiiat  it  keeps  all  the 
oil  that  rises  with  it  perfectly  dissolved  into 
an  uniform  limpid  liquor. 

Nevertheless  many  substances,  which,  on 
being  distilled  vrith  water,  impart  to  it 
their  virtnes  in  great  pei;^tion ;  if  treated 
in  the  same  manner  with  alcohol,  scarcely 
give  over  to  it  any  smell  or  taste.  The 
cause  of.  this  difference  is,  that  alcohol  is 
not  snsc^tible  of  so  great  a  degree  of  heat 
as  water.  It  is  obvious,  therefore,  that 
suhftanees  may  be  volatile  enough  to  rise 
with  the  heat  of  boiling  water,  but  not  with 
thai  of  boiling  alcohoL 

Thns  if  cinnamon,  lor  instance,  be  com^ 
aritted  to  distiOation  with  a  mixture  of  alco- 
hol and  water,  or  with  a  pure  proof  spirit, 
which  is  no  other  than  a  mixture  of  about 
equal  parts  of  the  two;  the  alcohol  will 
arise  first  clear,  colourless,  and  transparent, 
and  almost  without  any  taste  of  the  spice; 
but  as  soon  as  the  more  ponderous  watery 
fluid  begins  to  arise,  the  oil  conies  freely 
over  with  it,  so  as  to  render  the  liquor 
highly  odorous,  sapid,  and  of  a  milky  hue. 

The  proof  spirits  usually  met  with  in  the 
shops  are  accompanied  with  a  degree  of  ill 
flavour,  which,  though  concealed  by  means 
of  certain  additions,  plainly  discovers  itself 
in  difttillation.  This  nanscous  flavour  does 
not  begin  to  arise  till  after  the  purer  spin- 
toos  part  has  come  over,  which  is  the  very 
time  that  the  virtues  of  the  ingredients  be- 
gin also  to  arise  most  plentiliilly ;  and  hence 
the  liquor  receives  an  ungrate^  taint.  To 
this  caase  principaUy  is  owing  the  general 
complaiat,  that  the  cordials  of  the  apotbe- 
aary  are  lem  agreeable  than  thoae  of  the 


wne  kind  prepared  by  the  distiller;  tfae 
latter  being  extremely  curious  in  rectifying 
or  purifymg  the  spirits  (when  designed  for 
what  he  calls  fine  goods)  from  all  unpleasant 
flavour. 

Sphitus  can  carvi,  Edin.  spirit  of  care- 
way.  Take  ofcaraway  seeds  half  a  pound; 
dilated  alcohol  nine  pounds.  Macente 
two  days  in  a  close  vessel ;  then  pour  on  as 
much  water  as  will  prevent  empyrenma, 
and  draw  off  by  distilhition  nine  pounds. 

Spiritus  carvi,  Lond.  Dub.  spirit  ofcara- 
way. Take  of  caraway  seeds,  bruised,  half 
a  pound ;  proof  spirit  of  wine  one  gallon ; 
(nine  pounds,  Dub«)  water  sufficient  to' 
prevent  empyrennuu  Draw  off  one  gallon, 
(nine  pounds,  Dub.) 

In  the  same  manner  is  prepared  the  same 
quantity  of  spirit  from 
Cinnamon,  one  pound, 

Spiritus  lauri  cinnamomi,  Edin. 

Spiritus  cinnamomi,  Lond.  Dub. 
Peppermint,  one  pound  and  a  haltl 

Spiritus  menthse  piperitse,  Edin. 

Spiritus  menths  piperitidis,  Lond. 
Spearmint,  one  pound  and  a  half, 

Spiritus  menthae  sativae,  Lond. 
Pennyroyal  dried,  a  pound  and  a  half, 

Spnitus  pulegii,  Lond. 
Nutmeg,  well  bruised,  two  ounces, 

Spiritus  myristicsB  moschate,  Edin. 

Spuitns  nucismoschatSB,  Dub.  Load. 
Pimento,  half  a  pound, 

Spiritns  myrti  pimenta?,  Edin. 

Spiritus  pimento.  Dob.  Lond. 

The  rest  belongmg  to  this. division  are 
obtained  from 
Lavender, 

Spiritus  lavenduls,  Load. 
"Spiritus  lav.  spicas,  Edin. 
Rosemary, 

Spiritus  rorismarini,  Lond.  Edin. 
Anise,  &c. 

Spiritus  anisi  compositus,  Lond. 
Juniper,  &c. 

Spiritus  juniperi  compositus,  Lond. 
Edin,  Dub. 
Horre-radish,  Sec 

Spiritus  rephani  compositts,  Lond. 
Dub. 
Assafoetida, 

Spiritus  Ammonis  fostidm,  Lond. 

Clam  X.    Decocta,    Obcoctionj. 


Decoctions  and  infusions  difler  chiefly  in 

the  employment  of  boiliog  or  of  cold  water. 

At  the  same  time,  however,  that  the  uh 

crease  of  temperature  in  decoctions  fiicili* 

P  t 
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tttM  urf  «maitit  «ift  lolotiM  of  MM  B0wiitiBgofhfttewraecwspfiaciiJ6i»i 

Hxad  tffindplei*  tt  glv€t  ollwn  •  tendoiey  of  which  m  lohible,  and  otben  mMiliibl^ 

lodewmpiltkm,iiid4lWptteitllwl»tile  in  tet  menrtramiu    The  term  it  icnevaUy 

mttum.  Decoction,  thereforo,  CMOiily  bt  med  m  a  more  oxtemivOt  bnt,  vre  are  hi- 

nsed  with  advantage  for  the  extnrtioa  of  clined  to  think,  a  ten  correct  sense.  Tbaip 

nrindples  wWch  are  neither  fohitillacd  nor  lime  water  and  the  mocilages,  which  are 

allerad  by  a  boiling  heat  commonly  darned  with  the  mfnuona,  are 

To  oromote  «ie  action  of  the  men>traum»  initancci  of  simple  soliition,  and  the  chalk 

intfaston  li  somctfanes  premiaed  to  deooe-  mixture  is  tiie  mechanical  suspension  of  an 

^2^  insoluble  substance.    When  the  m? nstmna 

Ih  compomid  decoctions  it  b  sometimes  «ed  b  water,  the  tDlulion  Is  termed  simp^ 

^ortvenlent  not  to  put  in  aU  the  higredients  "  ««f««;  i  «>«*  ^^1  ^,  m«»t»uuin  «  rf- 

SSmSrst,  but  to  successloo,  according  cohol,  ami  upon  a  colounng  matonal,  it  m 

to  ^ir  hardness,  and  the  difficulty  with  ^^^.^"Z' ^^'^^  "[ZL^'i: 

which  their  Tirtne.  are  extmcted;  and  If  ^^^^^^JZ^'^^^ 

any  aromatic,  or  other  substances  contain-  ^»y  extremely  apt  to  «P^f^  •« 

Mitlott,  the  boUing  decoction  is  to  be  smi-        !r\  wwwuib  w  ui«»c  viufWHij  piv  ^ 

pj,po«,dap«.U.««.«-cov«d.p«*  ^SLd«cho«.,Edto.tafi-lonafl>*. 

til  it  cool.  .     -^j.              ' 

DeeoctioM  dioald  be  wide  to  wtmA  "^°**^,  ..  „  .^„^  p.j„   ^^^ 

efficiently hi«etopi*»eBt«y»«A«f»«a-  ^"^^  *S^  P^""*"' ""••  "^ 

togo«o^«uljj»a|dlj.eo.to«dwlfl.o«t  ^j£^^^„,^^,^  ^ 

mtemipuon,  ana  gerniy.  ^^    fentSaom  totem  comp.  Edin.  tofiaion 

•me  official  preparationi  mider  ttos  dam    TjenS^^omJImd.^^^  ^^ 

"pecoctum  althmm  offictoaHs,  Edfa.  de-  ^^JJj^I!!."^'""*  '***^'  ^^  ^"^^'^ 

-toction  of  marshmaUows.  Infusnm  Hid  pafanati,Edto.  mfbsfon  of 

Decoctum  anthemidis  noblhs,  Edm.  de-  ^^^^^^ 

coetnra  chamemaeli,  Lond.  decoction  of  dm-  inftMnn  mm,  Lend,  tofusmn  ram  -<M. 

momile  flowers.               -.^    k      t     4  llcm,  Edin.  Inftision  of  roses. 

Decoctum  dniAona  officAiaBs,   U>na.  j^^^,^  ^^^^^  gj„^  jy^^^  kiMm  of 

Edto,  decoction  of  Peruvian  bark,  ^^^^^^ 

Deeoctnm  daphnes  me«erd,  Edin.  de-  inft^m  sennm  tartarisatom,  Lond.  tofii- 

eoction  of  mezereott.  don  of  senna  tarmrised. 

Decoctmn  geoffimm  incrmls,Edto.  decoo-  infMm  tamnrinrii  Ind.  cum  cassm  senna» 

tion  of  cabb4«>tree  terk.  ^^yn,  InAnion  of  tamarinds  a|id  senna. 

Decoctnm  gnaiad  officinalis  comp.  Earn. 

decoQtion  of  the  woods.  Glass  XII.  MweiUgum*  MwnhkOBU 

Decoctum  bellebori  albi,  Lond.  decoction 
of  white  hellebore.  These,  as  offidally  prescribed,  are  as 

Decoctnm  hordd  Lond.  hord.  distidii,  follow: 
Edto,  decoction  of  bariey.  Modlago  amyli  Lond.  Edm.  mucihge  of 

Decoctum  pdygabe  senegss,  Edto.  de-  starch, 
eoction  of  seneka.  Mudlago  tragadanthse,  Lond.  mucHago 

Decoctnm  sarsaparills,  Lond.  Dnbl.  de-  astranU  tr^ac*  Edto.  mucilage  gummi  tra* 

coctum  smilacis  sarsaparUlm,  Edin.  dccoc-  gacDobL  mncihigeof  titMcacantli. 
tion  of  sarsaparilta.  Mncilago  mimoMe  nitoticse,  Edto.  mud- 

Decoftum  smitods  sarsaparilte,  Edin.  lago  gummi  arabid.  Load,  mudlage  of  gum 

decoctum  smitods  sampaiilla,  comp.  Dubl.  arabic. 
Lond.  decoction  of  compound  of  the  same.        Mncilago  sent,  cydonii  mal^  Lond.  mnd- 

Decoctnm  ubni,  Lond.  deot^tion  of  dm.  lage  of  qutoce  seed. 

'  CLAit  XL    /i|^.    iHfVBioiM.  Class  XIL    Syn^    Syrups. 


Welmve  abendy  expfadned  the  sense  to  In  nwking  these,  the  foHowiagb  the  pun* 

wtudi  we  employ  the  tetm  loAdon.    We  portiM  where  no  imrticttton  unmentionMl 

confine  it  to  the  action  of  a  menstruum,  to  respect  to  the  weight  of  sogm*. 

not  assbtcd  by  ebulUtlott,  on  any  sabstaaee  Tske  of  doobte-reflncdaugar  twealy-niae 


PHARMACY. 

•QQoet  I  aqgr  kind  of  Ibjnor  om  yiiit,  (one  Syrupoi  ftlliii  Dabl.  s^p  of  |arfic. 

pbt  aod  a  half,  Dabl.) ;  disiolve  the  sugar  Syrapot  altbes,  Lood.  Edis.  lymp  off 

fa  the  iuiitor.  In  a  uniter  bath ;  (mix  and  anarahinallowt. 

boil  dowti  to  one  pooiidy  Dnbl.)  ;.theii  Mt  it  Synipiis  aiigiberit>  Lond,  fynipns  amomi 

•dde  for  twenty-fonr  boon ;  taJbO  off  the  sag.  Edio.  syrup  of  ginger, 

•com,  and  pour  off  tlie  tftup  ftom  the  feces  Sympnt  cortids  aarantH,  Load,  tympdl 

V  there  be  any.  dtri  aorantii,  Edm.  syrup  of  orange-peel. 

Syrups  are  sotalion  of  sugar  In  any  va»  Syrupus  Kmonis  sued,  Load,  Dubl.  syro* 


teiy  flnidy  whether  sfanple  or  medicated*    pus  dtri  medici,  Edin.  syrup  of  lemons. 
Simple  syrup  is  nutritious  and  demnleent*        Syrupus  succi  fructus  mori,  DnbL  sytih 


When  made  of  ftie  sugar,  it  is  transparent  pus  suedfrnctns  mb,  idai,  Lond.  syrup  of 

nd  colourless.     If  necessary,  it  is  easily  mulberties, 

clarified  by  beathig  to  a  fh>th  the  srtiite  of  Synqras  saed  firuelns  ribis  lugri,  LondL 

an  egg  with  three  or  Ibnr  ounces  of  water,  syrup  of  black  enrranti, 

nfaiing  it  with  the  syrup,  and  bolHag  the  Syrqpns  colchid  antnnualiSy  Edm.  synip 

vixtnre  for  a  few  seconds,  until  the  albumea  of  oolcbicnm. 

coagalates,  and  enveloping  all  heterogene-  Syrupos  caiyophyDirubri,  Lond.  syrupta 

ans  matten,  it  forma  a  scum,  which  maybe  dtanthi  eaiyop^Ui,  ^in.  syrup  of  clova 

easily  taken  off,  or  separated  by  iltration.  July  flowers, 

When,  imitead  of  simple  water,  any  other  Syrupus  crod.  Load*  syrup  of  sattroa. 

Swd  is  used  for  dissolving  the  sngar,  the  sy*  Syrupus  maanse,  Dnbl.  syrup  of  maaaa. 

rop  is  thea  medicated.    Medicated  syrups  ^irapus  papaveris  senmiferi,  Edin.  syio* 

are  prepared  either  with  express  Jalces,  in*  pus  papaveris  albi,  Load,  syrup  of  white 

Ittsions,  decoctions,  or  saline  fluids,    tlie  poppies. 

ol^iect  of  foraung  these  into  syrups,  is  eK  liynipas  papaveris  erratid,  Lond.  synip 

ther  to  render  them  agreeable  to  the  palate,  af  red  poppies. 

or  to  preserve  them  from  fermentation.  In  Syrupus  onii,  Dubl.  syrup  of  opium, 

the  latter  case,  the  mumtity  of  sugar  added  Syrupus  niamni  cathartid,  Edin,  syrnpas 

becomes  a  nmtter  of  great  importaaee ;  fbr  ^inss  cervta.  Load,  syrup  of  bnckthortk 

if  too  much  be  employed  the  sugar  will  so-  Syrupus    rosse,    Lond.    sympus    rosss 

aaiale  by  crystallisation;  and  if  too  little,  eentifoUm,  Edin.  syrup  of  damask  roses. 

instead  of  preventing  fermentation,  it  wiU  Syrupus  rosae  QalUdsB,  Edin.  syrup  of 

accderateit    About  two  parts  of  sngar  to  roses. 

oae  of  fluid  are  flie  proportkms  directed  by  Syrapos  scflhs  naritimse,  Edia.  syrop  of 

the  British  Colleges  with  this  view.  But  as,  squills. 

ia  some  tastaaces,  a  larger  qaaatity  of  flidd  Syrupus  tohitanns.  Load,  syrnpas  toloi* 

is  added,  aad  afterwaHs  reduced  to  the  ferae  balsaaii,  Edfai.  syrap  of  balsam  of  tohi» 

proper  qaaatity  by  decoction,  it  will  not  be  Syrupus  vlolae,    Load,  syrnpas  viohs 

superfluous  to  poiat  oat  some  drcnmstances  odoratse,  Edfai.  syrup  of  vwlets. 

which  show  the  evapomtion  to  have  been  ChAn  XIII     MeWu.    Mbdicatkii 

carried  lar  enough.  These  are  the  tendency  *  Homts 

to  form  a  peUiele  on  its  ^^jj;^.^  9on^  itself  is  fiiat  to  be  dfspomated  or 

drop  of  it  IS  iDowed  to  coc^,  ^^^^  aiarified  Uydlssdviag  it  iaa  wat^tfa,aad 

of  the  last  portton  of  eaA  drop,  wh«,  ,^,H*siagAe  snpTV  it  arises.    TTiefel! 

pour^QUt  drop  by  Ajop,^^  it  is  cold ;  ^^^  pwpaiatioos  are  thea  aiade  of  it 

and,  vrii4t  IS  most  to  be  r^^^^  »ts  we.  ^^  aoetatom.  Lwid*  h^y  ooetated, 

dfic  gravity  when  bolhng  hot  being  about  ^_,^  o»mdU 

1.386,  or  1.3  wh«mq>ld.    The  syrup  m^  q^  ^j^^  ^^           ,  ^ 

remdas,  after  all  the  ciystalhsable  sugar  has  4owpaifi«B.        ^'^'^     '            "^ 

beea  separated  from  it,  has  been  mudi,  and  |^^  ^^^  j^^^  jy^^  j.^^^^^  ^ 

probably  jasUy,  recommended  by  some  fl»  ^^  ^^^  L^^  ^^^^  of  squills. 

the  prepatatloa  of^saedioited  syrups  and  Oiymdsdte,  |x>ad.  oxymd  of  squills. 

dectuaries  dthoagh  i»s  phannaceutfcal  su-  Qj^ymdmniginis,  Lond,  o^iymd  of  veidi. 

periorlty  is  actuslly  owing  to  lO  u^punty.  ^^^  '          ^  ^ 

•    Sjiapoa  simplex,  $dm.  wnpTf  lyrap,  Toatt  a*d  Essas^iaao. 

Syrupus  m^  acetosi.  £#«•  iynip  af  Thii  doabia  elam  coaippshteils  fSSpMS 

ecft<WMi>n^  tiOMiawhkfeolsaod«tlnriabataoai,ia> 


PH>IRMACY. 

•ohible  in  wmter  are  nixed  with,  and  sua-  Class  XVI.    Tinctura.   TmcrvRES. 

pended  in,  watery  fluids,  by  means  of  such  j^  ^^^  tincture  has  often  bean  em* 

fJscidsaUtanceft'asmacihu(es  and  syrups,  pioyed  in  a  very  vague  sense.    It  is  now 

Emalsio  amygdals  commouis,  Edm.  lac  commonly  applied  to  coloured  solutions, 

amygdalae,  Lond.  almond  emulsion.  omj^  ^y  digcsUon,  in  alcohol,  or  diluted 

Emulsio  arabiea,  Edin.  Dubl.  gum  arable  ^icohoL    But  it  is  also,  though  perhaps  in- 

emulsion.  correctly,  extended  to  solutions  in  ether, 

Emulsio  caniphorata,  Edin.  mistura  cam-  ethereal  spirits,  and  spirit  of  ammonia, 

phorata,  Lond.  camphorated  emulsion  or  Alcohol  is  capable  of  dissolving  resins, 

mixture.  gum  resins,  eitnctive,  tannin,  sugar,  vola- 

Lac  ammoniad,  Lond.  Dubl.  emulsion  of  ^^g  ^^  ^^^^^  camphor,  adipocere,  colour- 
gum  ammoniac.  ing  matters,  acids,  alkalies,  and  sohie  com- 

Lac  asae  fetid®,  Lond.  emulsion  of  asa-  ^^^^  ^^    jyj^^y  ^f^^^^  ^  the  gum  re* 

foetida.  aiiu^  soaps,  extractive,  tannin,  sugar,  and 

Mistura  moschata,    Lond.   musk  mix-  ^j^^  substances,  are  also  soluble  in  water, 

^^Qi^*  while  water  is  capable  of  dissolving  sub- 

Mistnra  cretacea,  Lond.  chalk  mixture,  stances,  such  as  gum,  gelatine,  and  most  of 

Decoctnm  cornu  cervi,  Lond.  decoction  t|ie  compound  salts,  which  are  insoluble  in 

of  bartihom.  alcohol.    But  the  insolubility  of  these  sub- 
stances in  the  different  menstrua  is  not  ab- 

Class  XV.    AeH^.     Mbdioatbd  Vihb-  solute,    but   merely  relative;   for  a  cer- 

GAits.  ^^  proportion  of  alcohol  may  be  added  to 

a  solution  of  gum  in  water  without  decom> 

Infusions  of  vegeUble  substances  m  acetic  ^^^  it ;  and  a  solution  of  resin  in  alcohol 

add  are  commonly  called  medicated  vme-  ^-y  j,^  ^  ^^^^^  admixture    of  water 

gars.    The  action  of  the  arid  m  this  case  ^t^out  becoming  turbid.    Therefore,  di- 

may  be  considered  as  twofold.  j^^  alcohol,  which  is  a  mixture  of  these 

1.  It  acts  simply  as  water,  in  consequence  two  menstrua,  sometimes  extracts  the  vir- 

pf  the  great  quantity  of  water  which  enteta  ^^^  of  heterogeneous   compounds   more 

into  its  composition,  and  generally  extracts  completely  than  eitlier  of  th^m  separately, 

every  thing  which  water  is  capable  of  ex-  '    Alcohol  is  used  as  a  menstruum.       • 
iracting.  i.  When  the  sol  vend  is  not  soluble,  or 

f .  It  exerts  its  own  peculiar  action  a|  an  sparingly  soluble,  in  water, 
acid.  '  In  consequence  ot  this  it  sometimes        f .  When  a  watery  solution  of  the  solvend 

increases  the  solvent  power  of  its  watery  ia  extremely  perishable, 
portion,  or  dissolves  substances  which  water        3,  Wheq  the  use  of  alcohol  is  indicated  as 

.alone  is  incapable  of  dissolving^  and  in  a  well  as  that  of  the  solvend. 
few  instances  it  impedes  the  solution  qf       In  making  alcoholic  tinctures,  we  muat 

substances  which  water  alone  would  dis-  pbserve,that  the  virtues  of  recent  vegetable 

solve.  matters  are  very  imperfectly  extracted  by 

As  acetic  acid.  In  itself  sufficiently  perish*  spirituous  menstrua.    They  must  therefore 

able,  has  its  tendency  to  decomposition  "be  previously  carefully  dried,  and  as  we 

commonly  increased  by  the  solution  of  any  cannot  assist  the  solution  by  means  of  heat, 

vegetable  matter  in  It;  It  should  never  be  we  must  facilitate  it  by  reducing  the  solvend 

used  as  a  menstninm,  unless  where  it  pro-  io  a  state  of  as  minute  mechanical  division  as 

motes  the  solution  of  the  solvend,  as  in  ex-  .possible.    To  prevent  loss,  the  solution  is 

tracUngthe  acrid  principle  of  sqnilb,  oolctt-  commonly  miade  in  a  close  vessel,  and  the 

cum,  &c.  and  in  dissolving  the  volatile,  heat  applied  mus^  be  very  gentle,  lest  it  be 

and  especially  the  empyreumatic  oils,  Wr  broken  by  the  expansion  of  vapour. 

where  it  coincides  with  the  virtues  of  the       The  action  of  tinctures  on  the  living  sys- 

solvend.  tern  is  always  compounded  of  the  action  of 

Acetum    aroroaticnm,    Edin.   aromatic  the  menstruum,  apd  of  the  matters  dis- 

'  vinegar,  thieves  vinegar.  solved  in  it.    Now,  these  actions  may  either 

Acetum  colchici,  Dub.  vinegar  of  mea-  coincide  with,  or  oppose,  each  other  ^  and 

-^om  saflkmu  as  alcohol  is  at  all  times  a  powerful  agent,  it 

Acetum  soilliticuin,  Load,  acetum  scillm  is  evident  thiit  no  substance  should  be  exhi- 

omrHiaBSB,  Edin.  vinegar  of  sqatlli»  bited  in  tlie  form  6f  a  tincture,   whose 

Acidnm  aoetosam  campliMmtvm,  Edin.  action  is  difiereht  flroni  that  of  alcohol,  nn* 

campbormted  aeetoos  add.  less  it  be  capable  of  operating  in  so  imalf  a 
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€ioM,  ttikt  the  qauitity  of  alcohol  taken 
akMig  with  it  is  incooadefmble. 

TinetoRs  are  not  liable  to  ipoil,  as  it  is 
called,  bnt  they  most  neTertheleas  be  kept 
in  well  closed  phials,  especially  when  they 
eoatain  active  ingredients,  to  preYent  the 
evaperation  of  the  menstmam. 

Tliey  generally  operate  in  doses  so  small, 
that  they  are  rarely  exhibited  by  them* 
selves,  but  oonmonly  combined  with  some 
vehicle.  In  choosing  the  latter,  we  most 
select  some  snbstance  which  does  not  de- 
compose the  tinctore,  or  at  lea^t  separates 
nodiing  from  it  in  a  palpable  form. 

The  London  college  direct  all  tinctures, 
except  that  of  muiate  of  iron,  to  be  pre- 
pared in  closed  phmls. 

The  Dublin  college  explain,  that,  when 
they  order  substances  to  be  digested,  they 
mean  it  be  done  with  a  low  degree  of  heat ; 
and  when  they  are  to  be  macerated,  it  is  to 
be  done  with  a  degree  of  heat  between  60^ 
and90^ 

Tinctora  aloes,  Lond.  tinctnra  snccoto- 
rinae,  Edln.  tincture  of  aloes. 

Tinctora  aloes  compostta,  Lond.  tinctura 
aloes  cnm  myrrha,  Edin.  tincture  of  aloes 
witti  mynb. 

Tinctora  cardemomi,Lond.  tmcturaamo- 
ml  repentis,  Edin.  tincture  of  cardamoms. 

Tinctura  serpentsris,  Lond.  tinctura 
aristolochise  serpentarise,  Edin.  tincture  of 
snake-root. 

Tinctura  asBse  ftttid»,  Lond.  Dobl.  tine 
ture  of  asafobtida. 

Tinctnra  aurantii  cortids,  Lond.  Dnbl 
Picture  of  orange-peel. 

Tinctura  balsami  peruviani,  Lond.  tine 
tore  of  balsam  of  Peru. 

Tinctura  !>enjEOes  composita,  Lond.  Edin 
tincture  of  benjamiui  compoond. 

Tinctnra  camphors,  Edin.  spiritus  cam 
phoratns,  Lond.  Dob.  tinctore  of  camphor^ 
camphorated  spfarit. 

In  this  the  Edmburgh  title  is  grossly  In 
accurate ;  the  preparation  being  quite  co 
lotu-less  instead  of  tinctured. 

* 

Tmcturacascarillsi,  Lond.  DuM.  tincture 
of  cascarilla. 
Tinctnra  sennas,  Lond.  Dnbl.  tincture  of 


Tinctura  cassim  sennas  composita,  Edin. 
tincture  of  senna  compound ;  elixir  of  health. 

Tincuiim  castoreiy  Lond.  Dub.  tmetnre  of 
castor. 

Tinctan  dnchons,  Lond.  Edm.  tincture 
oF  Panvian  bark« 

Tinctnim  dnchonm  composita.  Lend. 
Pnbl.  tioctwe  of  Pemvian  bark,  oqmpoond. 


Thontura  colombae,  Lond.  Edin.  Dnbl. 
tincture  of  Columbo. 

Tinctura  jalaps?,  Lond.  Dubl.  tinctnra 
convolvuli  jahipsB,  Edin.  tincture  of  jalap. 

Tinctura  croci,  Edin.  tincture  of  saffron. 

Tinctura  digitalis  purpuresB,  Edin.  tinc- 
ture of  foxglove. 

Tinctnra  galbani,  Lond.  tincture  of  gal- 
bannm. 

Tmctun  gentianse  composita,  Lond. 
Edin.  tincture  of  gentian,  compound. 

Tinctura  guaiad,  Edin.  tincture  of  guaia- 
cum. 

Tinctura  helleborinigri,  Lond.  Dobl,  tinc- 
ture of  black  hellebore. 

Tinctnra  hyosciami  nigri,  Edin.  tincture 
of  henbane. 

Tinctura  kino,  Edin.  Dobl.  tincture  of 
kino. 

Tinctura  cinnamomi,  Lond.  Dobl.  tinctnra 
lauri  cinnamomi,  Edin.  tincture  of  cinnamon. 

Tinctura  lauii  cinnamomi  composita,  Edin. 
Lond.  tinctore  of  cionamon,  compound. 

Tinctura  lavendula  comp.  Dubl.  spiritus 
hvenduls  comp,  Lond.  spiritus  lavendulas 
spicsB  comp.  Edin.  tinctore  of  lavender,  and 
spirit  of  lavender. 

Here  the  Dublin  title  is  wrong ;  the  tmc- 
ture  is  not  derived  from  the  lavender,  but 
from  the  red  saunden. 

Tmctura  cantharidis,  Lond.  Dubl.  tinc- 
tura meloes  vesicatorii,  Edia  tmciure  of 
cantharides. 

Tinctura  misosm  catechu,  Edin.  tinctura 
of  catechu. 

Unctura  moschi,  DubL  tincture  of  musk. 

Tinctnra  myrrhse,  Lond.  Edin.  Dnbl. 
tincture  of  mynh. 

Tinctnra  opii,  Lond.  Edln.  DubL  tincture 
of  opiuoL 

Tinctura  opii  camphontsi,  Lond.  Dnbl. 
tincture  of  opium  camphorated. 

Tinctnra  ihabarbari,  Lond.  Dubl.  tinctura 
rhei  palmati,  Edin.  tincture  of  rhubarb. 

Tinctura  rhabarbari  composita,  Lond. 
tincture  of  rhubarb,  compound. 

Tinctura  rhei  cnm  aloe,  Edin.  tincture  of 
ifanbarb  with  aloes. 

Tinctnra  rhei  cum  gentianay  Edin.  tincture 
of  rhubarb  with  gentian. 

Tmctun  sabinm  composita,  Lond.  tuMS- 
tnre  of  savin,  compound. 

Tinctura  saponis,  Edin.  lininimentnm 
saponis  compoaitom,  Lond.  lininimentnm  • 
saponaoenm,  tmctura  of  opodeldoc. 

Tinctnnsaponis  cumopio,  Edin.  anodynn 
liniment. 

Tinctura  sdllaii  Lond.  Dubl.  tmcture  of 
squill. 

Tinctora  bals.to1utani,  Lond.  DnbLtinc^ 
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tam  toHriferfe  WMmie,  Edta,  tawtore  of 
babam  of  tola. 

Tmctim  valeiteme,  Lond,  tiDctinro  of 
Talerian. 

Tiiictiini  Teratri  albiy  Edin,  tnetero  of 
^Hiite  helleborp. 

Tinctnn  liiigiberit,  Load,  tiaetiire  of 

Class  XYIL    JEtherm^     Et^bhui. 
Sfiaits. 

.  Alcohol,  alcohol 

JEthorralphoricoa,  Edin,  aether  vitnoHnU| 
TmuuL  Dobl.  solphiiric  ether,  Titrlolic 
Other. 

JRthn  mlpfanrioas  etun  alcohole,  Edin, 
•piritns  etheris  yithoUci|  Lpnd.  ipir|t  of 
ether. 

Oleum  vini,  Lond,  oil  of  wine* 

Spfritoi  aetlieris  Yit/iolici  comp.  |/>ndf 
HoffinaD's  anodyne  liqaor, 
-  Spiritiii  BPtherit  nitrosi,  liond.  Ediii..ipi* 
lit  of  nitrons  ether. 

Linimentoni  camphorsB  compositmn, 
liOnd.  compound  camphor  liniment. 

linimentum  volatile,  Dubl.  volatile  lini- 
nent. 

Alcohol  ammoniatnm  aromaticmn,  Edin. 
spiritns  ^nraaonisB  compositos,  Lond.  sal 
volatile. 

Spiritns  ammonhe  soccinatns,  Lond.  am- 
ber, spirit  of  ammonia,  or  eaa  de  Ince. 

Tinctora  castorei  compositOi  Edin.  com« 
poond  tincture  of  castor. 

Tioctnni  dnchoiis  ammoniata,  Lond.  am- 
Moniated  tincture  of  cinchona. 

Tittctoia  goaiaci  ammoniata,  Edin.  Lond. 
tloctnre  of  guiacom. 

Tinrtun  opii  ammonlafa,  Edin,  tincture 
of  opium. 

llnctnra  valerians  ammoniatai  |Jond, 
PabL  tinctare  of  valerian. 

CtAii   XVIir.      Vina.      MEDifUTsp 

M.  Pannentier  h^s  ooevpied  thirty-two 
pages  of  the  Annales  de  Chhnie,  to  prove 
that  inae  Is  an  extremely  bad  menatroom 
for  extrartuig  the  virtves  of  medicinal  sub* 
atBBces.  His  argvatiefit,  (f&r  there  is  bat 
one),  is,  tliat  by  the  inftHSo^  of  vegetable 
anbataaees  in  wfaM,  its  oatmai  tendoicy  to 
deoomp^sitieii  is  so  modi  aeeelerated,  that 
at  the  end  of  the  proeea^  initead  of  wine, 
yn  have  oaly  a  bqeor  eoataiiiiqg  the  ele- 
flwnts  of  bad  vinegar.  As  a  solventi  dUatMl 
aleohol  perfectly  snpemedes  the  use  of  wfaM ; 
luid  if  we  with  (9  w^  niao  tp  oofer  Hi^ 


tarta,  or  to  ataait  Iha  epetirtoa  of  aai^ 
medicine,  M.  Fteaasntier  proposes*  that  ^ 
tinctore  of  the  sabataaoa  ahoold  be  extett* 
porancoosly  BHsed  witii  winean  a  vcliicle. 

N otwithstanding  this  airgameat  appeals 
to  OS  to  have  gieat  wcii^t,  washiiilallear 
to  the  medicated  wiaes,  retaiaed  ia  tlM 
pharaiacopcites,  the  chancteii  they  still  ga- 
nerally  poisesa» 

Viaom  aloes,  Lond,  viaam  eloea 
toriasB  Edia,  wine  of  aloes. 

Yimim  geutiaaK  oompoait|BB,|SdiBi 
of  geotiaai  compoqad. 

Vinnm  ipecapaaiihfe.  Lead,  DabL  wiaa 
ofipeoacean. 

Vinom  nicotianiip  t«baci,  Edin,  wine  of 
tobacco. 

Vinom  rhabarbari,  Lond.  ^jpam  fM 
palmati,  Edin.  wine  of  rhnbarb. 

The  menllic  wines  have  been  noticed 


Class  XIX.    Extndtu    Extbacti* 


Extraet,  in  pharmacy,  has  been  long  ase4 
m  the  true  am}  general  sense  of  the  tenn, 
to  express  a  snbstance  extrar  ted  from  bodies 
of  all  Unds,  by  the  i|ctiofi  of  whatever  mea* 
stnmm*  and  redoeecl  to  spisiitude  by  the 
evaporation  of  that  mensirnum.  Of  hta| 
however,  it  has  been  employed  bf^  a  dtfer- 
ent  and  more  limited  sense,  ^  the  name  for 
a  peculiar  principle,  which  is  ofieii  indeed* 
contained  in  extracts,  i)nd  which  before 
bad  no  proper  appellation*  It  is  fp  the 
former  sense  that  we  emf  loy  i|  here,  and  in 
which  we  wish  it  to  be  only  nsed,  while  ^ 
pew  word  should  be  invented  as  the  name 
of  the  new  substance.  Till  a  better  be 
proposed,  we  shall  call  it  extractive. 

Extracts  are  of  varions  I^umIs.  according 
to  thf  natore  of  the  substances  nom  wfaicb 
they  are  obtained,  and  th^  meikstmnm  em* 
ployed;  but  they  commonly  consist  of  gnm* 
sogar,  extractive,  tuinin^  gallic  acid*  or 
resin,  or  several  qf  them  mixed  ip  varioQ| 
proportions.  Tl^e  menstrua  m'ost  common- 
ly employed  ar6  wa^r  and  alcohol.  The 
former  is  capable  of  ^tracting  dl  the  sob- 
Itances  enamerated,  except  tb^  reHn,  and 
tiie  latter  all  except  the  g^.  Viae  h  dso 
sometimes  employed,  but  very  improperly ; 
ibr  as  a  sohreat  ft  can  only  act  fcs  a  mixtnre 
<^  alcohol  and  water,  and  ^  priadptes 
whicfa  it  1ei|ves  behbid  on  evaporation  are 
father  iiyqrions  than  of  advantage  to  the 
fxtraet. 

Water  is  the  meastranm  flMst  ecoooeif* 
Mllsreiii0lo;^faiBakf*|  cstttcl%  aiitit 


r 
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lUe  0f  Aiolvi4g'fell  thft  letive  prin*    Teiy  micli  of  tlitir  frtropriety,  iamr  rettibai 
oeept  retioy  mi  can  hate  iti  lolfcnt    for  lo  doing  are  wareely  more  tftton  It31>0« 
potpos  Mustied  by  n  conadenible  degree    tlieticnl.    W%  woM  Mhue  t^  deeoettoni 


to  be  evapiofated  after  they  bave  been 
WalPiy  extracts  are  prepared  by  boiling    tared  bolNng  bot,  witboot  aby  ftrtber  4e> 


tbe  nlQect  in  water,  and  evaporating  the    patHtlon;  becanse  some  of  tbe  aioitaelM 
strained  decoction  to  a  tbiek  consistence.       pviaclplea  of  vegetable  snbstaacea,  aoeb 


It  is  indifierenty  witb  regard  to  the  medi-    tannfaiy  ire  nmeh  ttore  sohiMe  its  boiBqg 
dne,  wbetber  the  snl^ect  be  used  fresh  or    than  in  cold  water,  and  because  almost  sA 


dry  i  since  nothing  that  can  be  preserved     of  them  are  very  qnictiy  afibetad  by  *z« 
in  this  process  will  be  lost  by  drying.  With     pesure  to  the  ntmosphera.    TbeieAre^  if  • 


regard  to  the  &eility  of  extraction,  there  is     boiling  decoction,  satmrated  with 

m  very  considerable  difference ;  vegeUbles    he  aBowed  to  oooi,  the  greatest  part  ef  tht 


la  general  giving  oot  their  virtues  more  irery  pnaeiple  on  which  the  activitgr  of.  the 

readily  when  moderately  dried  than  when  snbalanee  depends  wfll  sepafente  to  the  bob» 

fresh.  torn,  and  aecerdiag  to  the  ab«vedireeiioBs^ 

Very  compact  dry  substances  should  be  will  be  thrown  away  as  sediment  Thesanae 

reduced  mto  exceedingly  small  parts,  pre>  objection  applies  more  strongly  to  allowm|f 

yioos  to  the  affbsion  of  tbe  memtrnnm.  the  decoction  to  cool,  «nd  deposit  e  Mi 

The  quantity  of  water  ought  to  be  no  sediment,  after  it  hat  been  partially  evape* 

greater  than  is  necessary  for  extracting  the  fated.     Besides,  by  allowing  the  deone* 

Virtues  of  the  subject  This  point,  however,  tionstostaad  several  di^s  be^Me  we  ^m^ 

k  not  very  easily  ascertained ;  for  althoogh  ce^l  to  their  evapoiatioB,  we  are  in  tet 

someof  the  common  principles  of  extracU  be  allowing  the  active  principles  contaiwd  i« 

soluble  in  a  very  small  proportion  of  wateri  the  decoction  to  be  altered  by  the  netia» 

there  areo<bers,suchasthetannm,  of  which  of  the  ahr,  and  to  be  eonvertad  into  suIk 

water  can  dissolve  only  a  certain  proportion,  stances,  perimpa  inaetivei  vihich  alsQ  afa 

fdsd  cannot  be  made  to  take  up  more  by  thrown  away  as  aedunent 

any  length  of  boilmg,  and  we  have  no  very  Tbe  evaporation  m  most  canteidaiit^ 

good  saetbod  of  knowing  when  we  have  performed  in  htmA  shallow  vesaelsi  the 

used  a  sufficient  quantity  of  water ;  for  ve^  huger  the  surfiioe  of  the  liquor,  the  lamel: 

getable  substances  will  continue  to  oeleur  win  the  aqueoos  parts  exh^    Thb  eAct 

deeply  successive  portions  of  water  boiled  mi^  likewise  be  promoted  by  agitatk>n. 

with  them,  long  after  they  are  yielding  no-  When  the  matter  begns  Id  grow  thiek^ 

thing  to  it  but  colouring  matter.     Perhaps  great  care  is  necessary  to  prevent  its  \mt^ 

one  of  the  best  methods  is  to  boil  the  sab-  ing.    This  accident,  afanost  unavoidable  if 

ject  in  successive  quantities  of  vrater,  as  the  quantity  be  huge,  and  the  flie  applied 

long  as  the  decoctions  fom\  a  considerable  as  usual  under  tbe  evapontii^f  pan,  nay  be 

precipitate  vrith  the  test  vrfaich  is  proper  effectually  preventedy  by  carryu^  on  the 

for  detecting  the  lubstaace  we  are  extract-  inspissation,  after  tbe  common  manner*  no 

ing,  sach  as  a  solution  of  gelatine  for  tumin,  Ibrther  than  the  eojasistence  of  a  syrup,  whcs 

pf  alum  for  extractive,  Sec  the  matter  is  to  be  poured  into  shallow  tis 

'*  The  decoctions  are  to  be  depurated  by  or  earthen  pans,  and  placed  in  an  oveai, 

polatnre  -,  and  afterwards  suffered  to  stand  With  its  door  open,  moderately  healed , 


for  a  day  or  two,  when  n  eaiidf  hhi  qoan*  winch  actmg  uniformly  on  every  pert  or 

tity  ef  sediment  is  usaatty  teadat  the  bet*  the  liquid,  vrill  soon  reduce  it  to  any  de» 

tom.  If  the  Kqnor  poured  off  dear  beboil-  gree  of  cooristeace  required.     This  wm^ 

ed  down  a  bttta;,  and  aHerwaadssafend  to  liketvise  be  done,  and  more  secmefy,  "by 


coolagai%  it vriH deposit  a fieA sadiaMBt,  setthig  tbe  evapontmg  vessel  fai  bioiliiif 

Iram  whiehit  may  be  dacaaled  bcfiwe  yoii  water:  but  the  evApor^lon  b  hi  tids  way 

proceed  to  finish  the  evaporation.    Urn  very  tedious, 

decoction^  ef  vasy  rewaoos  sobsteDCCs  do  Alcohol  is  mncfa  toe  expenrfve  Co  be 


not  require  lhi|  traatment,  and  are  salher  employed  as  a  menstruum  Ibr  obtahdng  ea- 

iiuured  by  it;  the  resin  subsiding  along  with  tracts,  exdept  in  those  caso  wbera  water  is 

the  iaaeti^  dregsC  totally  inadequate  to  tbe  purpose.    These 

Such  are  the  Erections  giv^  la  moat  of  cases  are,  1.  When  the  nature  ef  the  ck- 


Dr.  Dmksan?^  edStions  of  the  New  Edin.  tradl  Is  very  perwha'ble  when  dissolved  ia 

ber^BlspeiiBatory,  fbr  tbe  dfiporatlmi  of  water,  so  that  it  b  lable  to  be  decomposed 

|be  decodttons,  and  we  have  bnerted  fliem  belbra  the  evaporation  can  be  eompleled, 

pt  foil  length,  becaasei  although  if*  d^mbt  especially  if  we.camot  proceed  inaiiwliate* 
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|y  to  the  evapontioii.  2.  Wlien  water  i» 
toteUy  incapable  of  dissolTiiig  the  sultetaiice 
to  be  extracted;  and,  3.  When  tUe  mb- 
itance  extracted  can  bear  the  beat  of  boil* 
ing  alcohol  without  being  evaporated,  bal 
would  be  diss^ted  by  that  of  boiling  watery 
that  tK,  when  it  requires  a  heat  greater  thaa 
176°9  luid  leu  than  212^,  for  iti  vaporiaa- 
tion. 

In  the  test  ease,  the  alcohol  m«t  be  per- 
fectly iree  from  water,  becaoie  the  heat 
Decenary  to  evaporate  it  at  the  end  of  the 
prociK  would  frnstiate.  the  whole  opera- 
tiflii.  Hence,  alio,  the  anbject  itielf  ought 
alwaya  to  be  diy :  those  tubetanees  whidi 
Umo  their  vnrtne  by  drying,  lose  iteqoally 
oo  bemg  submitted  to  this  tmatment  with 
tiM  pnr«Bt  alcohol. 

In  this  way  the  tioohoUc  extmct  of  some 
afwnatic  rabstsnoes,  as  cinnamon,  lavender, 
roseniary,  retain  a  considerable  degree  of 
their  line  flavour.  In  the  second  case,  the 
^hdbol  need  not  be  io  vary  strong,  because 
it  is  still  capabfe  of  disiolvhig  resinous  sub- 
stances, although  dihited  vrith  a  consider- 
able proportion  of  vrater.  In  the  fint  case, 
the  Joohd  mvf  he  still  much  weaker:  or 
rather,  the  addition  of  a  stnall  proportion 
of  alcohol  to  water  will  be  sufficient  to  re- 
tard or  prevent  the  decomposition  of  tlie 
decoction. 

'  The  alcohol  employed  in  all  tiiese  cases 
should  be  perfectly  free  from  any  unpleasant 
flavour,  lest  it  be  communicated  to  the 
extract. 

The  inspissation  should  be  performed 
from  the  beginning,  in  the  gentle  heat  of  a 
water*bath.  We  need  not  suffer  tlie  al- 
cohol to  evaporate  in  the  air :  tibe  greatest 
part  of  it  mav  be  recovered  by  collectmg 
the  vapour  m  common  distilling  vessel^ 
If  the  distilled  spirit  be  found  to  have 
brought  over  any  flavour  from  the  subject, 
it  may  be  advantageously  reserved  for  the 
same  purposes  again. 

When  diluted  alcohol  is  employed,  the 
distillation  should  only  be  continned  as 
long  as  alcohol  comes  over ;  and  the  evapo- 
ration should  be  finished  in  wide  open  ves- 
sels. 

Pore  resins  are  prepared,  by  adding  to 
spiritous  tinctures  of  resmous  vegetables  a 
large  ipiantity  of  water.  The  resin,  inca- 
pable of  remaining  dissolved  in  the  watery 
liquor,  separates  and  fiiUs  to  the  bottom, 
Ceaving  in  the  menstruum  such  other  prin- 
ciples of  the  plant  as  the  sphrit  might  have 
extracted  at  first  along  with  it     But  this 


is  only  practised  for  the  pwpose  of  anap 

ly»is. 

ExtracU  made  wUh  Water  only* 

Extraetum  gentlanse  Intes,  Edin.  ex- 
tract of  gentian.  Having  cut  and  bruised 
any  quantity  of  gentian,  pour  upon  it  eight 
times  iti  quantity  of  water.  Boil  to  the 
consumption,  of  one  half  of  the  liquor,  and 
strain  it  by  strong  expression.  Evaporate 
the  decoction  Immediately  to  the  consist- 
ence of  thick  honey,  in  a  bath  of  water 
saturated  with  muriate  of  sods. 

In  the  same  manner  are  prepared  ex- 
tracts 

Of  the  roots  of  liquorice,  extraetum  gly- 
cjrrriiizse  glabrae. 

Of  the  roots  of  black  hellebore,  extrae- 
tum heUebori  ntgri. 

Of  the  leaves  of  rue,  extraetum  ruta  gra- 
veolentis. 

Of  the  leaves  of  senna,  extraetum  caasisfi 


Of  the  flowers  of  camomile,  extraetum 
anthemidis  nobilis  (chamsmeli). 

Of  the  heads  of  white  poppy,  extraetum 
papaveris  albi. 

Of  logwood,  extraetum  haematoxyli  Cam* 
pediensis. 

Extract  of  broom  tops,  extraetum  cacu- 
minis  genlsts* 

Extract  of  camomile,  extraetum  chamc* 
meli. 

Extract  ^f  savin,  extractam  sabinc. 

Tlie  other  extracts  of  this  drvnion  are, 

Bxtractiun  dnchonae.  Loud,  extract  of 
Peruvian  bark. 

Extraetum  haematoxyli,  Lend,  extract  of 
logwood. 

Extraetum  opii,  Dnbl.  extract  of  opium. 

<  Extraetum  sennas,  Lond.  extract  of  senna. 

Extracts  made  with  AkoM  and  Walter. 

Extraetum  dnehonm  officinalis,  Edm.  ex- 
traetum cinchonir  cum  resioa,  Lond.  reiln 
of  bark. 

.  Extraetum  radicisoonvolvnlijalapss,  Edm. 
^ztractnm  jafa^iii,  Lond.  resm  of  jalap. 

Extraetum  cascarillm,  Lond.  resin  of  cas* 
cariUa. 

Extractnm  oolocynthidis  eonqiositiun, 
oomponnd  eoctract  of  colocynth. 

Class  XX.    Fuieefit.    Powdbki. 


Thb  form  is  proper  for  such 
only  as  are  capable  of  being  snfiiciently 
dried  to  become  pulverisable  without  tlM 


PHARMA<:;r. 

Imi  of  their  virtoe.    TliereftreseTerilnib-  Pnhris  scamnumii  comp.  Load.  E^ 

stmces,  however,  of  this  kind,  which  can-  DnbL  powder  of  scamraony,  compound, 

not  be  conveniently  taken  in  powder ;  bit-.  PttWis  acammonii  comp.  eam  aloe,  Lond. 

ter,  acrid,  fostid  drags  are  too  disaj^eeable;  powder  -of   scammony    componnd    with 

emollient  and  mueilaghions  herbs  and  roots  aloes. 

are  too  bulky ;  pure  gums  cohere,   and  Pnlvis  scammodii  comp.  cum  calomelane, 

become  tenacious  in  the  month :  fixed  alka-  XfOnd.   powder  of  scammony  with  calo* 

line  salts  deliquesce  when  exposed  to  the  mel. 

air,  and  volatile  alkalies  exhale.    Many  of  Piilvis  sense  compositns.  Lend*  powder 

the  aromatics,  too,  suffer  a  great  loss  of  of  senna,  compound, 

their  odorous  principles  when  kept  in  pow-  Pnlvis  salpbatis  ahiminas  comp.  Edin, 

der ;  as  in  that  form  they  expose  a  much  powder  of  styptic, 

larger  suffcce  to  the  air.  Pulvis  tragacanthm  compositus,   Lond, 

Tlie  dose  of  powders,  in  extemponmeons  powder  of  tragacanth,  compound.  - 

prescription,    is  generally  about  half  a  ^lass  XXI.    ConfecHones.  Confections. 

drachm:  It  rarely  exceeds  a  whole  drachm;  _^   .        ...                          .    ^"wns. 

and  is  not  often  less  than  a  scruple.    Sub-  ^^^er  this  UUe  we  mclude  aU  those  pre- 

stanoes  which  produce  powerful  effects  in  Pwa^on»  ^^ch  have  hitherto  been  loosely 

smaller  doses  are  not  tnisted  to  this  form,  <lenominatcd   conserves,   electuaries,  and 

nnloi  their  bulk  be  increased  by  additiom  connections ;  tlie  difierence  in  the  preparar 

of  leas  efficacy ;  those  which  require  to  be  ^^'^  ^^  "^^^^  *>«»»«  t»o  ^^^S  for.  distinct 

fiven  in  larger  ones  are  better  fitted  for  ^^<M»                                   ,  ^ 

other  forms.  Confections  are,  for  the  most  part,  com- 

The  usual  vehicle  for  taking  the  lighter  positions  of  recent  vegeUble  matter*  and 

powders,  is  any  agreeable  thin  liquid.    The  foflaur,  beaten  or  o^erwise  mixed  together 

ponderous  powders,  particutarly  those  pre-  ^^  ^  uniform  mass.    The  sii^gfu-  should  be 

pared  from  metallic  substances^  require  a  pounded  by  itself,  and  passed  through  a 

more  consistent   vehicle,   as  syrups;   for  sieve  before  it  be  mixed  with  the  vegetable 

firom  thin  ones  they  soon  subside :  resinooa  ^nass,  for  without  this  it  cannot  be  properly 

aobstaDces'likewtte  are  most  commodioBsly  incorporated.    It  is  obvious  that,  from  tbp 

taken  in  thick  liquors,  for  in  thin  ones  they  ^^8^  admixture  of  sugar,  only  substances 

are  apt  to  ran  into  lumps,  which  are  not  ^^  considerable  activity  can  be  taken  with 

easily  again  soluble.  advantage   in  this  form.     Conserves  are 

Pulvis  aloes  cum  caneUa,  Lond.  powder  ^^nce,  for  the  most  part,  only  auxiliary  to 

of  aloes  with  canella.  medicines  of  greater  activity ;  as,  for  ex- 

Polviaaloeticns  com  «ualK0,  Loud,  pow-  »nple,  for  redudng  mto  boluses  or  pills 

der  aloetic  with  guaiacum.  ^®  more  ponderous  powders,  as  caloinel, 

Pnlvis  aloeficoscum  forro,  Lond.  powder  ^^^^  ^^  *"«>  ^  o^'  mweVal  prepa- 

aloetic  with  iron.  rations. 

Pnlvis  aromaticns,  Lond.  Dubl.  powder  Electuaries  are  composed  chiefly  of  pow 

aromatic.  ^e'*  mixed  up  with  syrups,  Sec,  into  such  a 

PuWis  asari  compositus,   Lond.   Dubl.  consistence,  that  the  powders  may  not  se- 

powder  of  asanbacca  compound.  P«*«e  "  Iteeping,  that  a  dose  may  be  easily 

Pnlvis  cretas  compositus,  Lond.  pulvis  ^«"  "P  «»  ^«  P«n*  ^  »  >^»^  "^  not 

earbonatis  calcis  comp.  Edin.  powder  of  P'®^*  *"^  *^  •o  swallow, 

chalk,  compound.  Electuaries  receive   chiefly  the  milder 

Pnlvis  cretsB  compositus  cum  opio,  Lond.  alterative  medicbes,  and  such  as  are  not 

powder  of  chalk,  compound  witii  opium.  ongratefiil  to  the  pidale.    The  more  power- 

Pulvis  chehvnm  eancri  compositus,  Lond.  Ail  drogs,  as  cathartics,  emetics,  opiates, 

powder  of  craVs  cfaiws,  compound.  nnd  the  like  (except  in  officinal  electuaries 

Ptthris  cerasss  compositus,  Lond.  pow-  to  be  dispensed  by  weight),  are  seldom 

der  of  cenne,  compound.  tnisted  in  this  form,  oa  account  of  the  na- 

Pnlvis contrayerva  comp.  Lond.  powder  certainty  of  the  dose:  disgnstfol  once, 

of  cootraycrfu,  compound.  aerid%  bitten,  fcetids,  cannot  be  conveai- 


.  ipecacuanlue  comp.  Lond.  pulvis  *ntly  taken  in  it ;  nor  ia  the  form  of  aa 

ipeeaettaahm  et  opU.  Edm.  powder  of  Do-  otoctnaiy  weU  fitted  for  the  more  pomler- 

ver^  ooa  suhstanoes,  as  mareorials,  these  beii^ 

Pnlvis  myirhft  eoap.  Lond.  powder  of  »pt  to  snbsida  on  keeping,  nalem  the  torn- 

myrrh  compound.  postiOB  be  made  vcty  stiff* 


PHARMAey. 


%reigb4  of  iKw^gr,  «r  tyvof  ImnM  ta  tli* 
thiPkiwM  of  h/mefff  to  nake  tliMi  into  the 
CMHisteooe  of  on  tlectwiy :  of  synip*  of 
tliecoiiiiiioii«oBiiitence,  twiee  tfaewtlihl 
of  tho  povdor  it  i nffieioiit* 

Wbcfe  tho  eowBOB  synipt  m  omiployod^ 
U  is  necflntiy  to  add  likewise  ft  little  turn- 
•orvei  topmrent  tbe  coakpomid  ftodi  tout- 
dying  and  drying  too  soon.  Electaaries  of 
PeraviSQ  bnri^  ftr  tastanee^  nnde  op  with 
synip  alonoy  will  often,  in  n  day  or  twe^ 
grow  too  dty  lor  takini^ 

Tbis  is  owing  lo  tbe  oryaMiaatlon  of  tiio 
sugar.  Deyenz,  thereAre,  advises  electoap 
ries,  confectionSf  and  conserves,  to  be  made 
np  with  syrops  fhm  which  all  the  erystalli* 
table  parts  have  been  sepaimted»  For  this 
purpose,  sifter  befaig  snfficientty  evapo« 
rated,  tfiey  are  to  be  exposed  to  the  heat 
of  a  stove  as  long  as  they  form  any  ctystab. 
Hm  symp  whicb  remains,  probably  from 
Hm  presence  nf  some  vei^bie  add,  has 
BO  toidency  to  ctystalUjee,  end  ife  to  be  d» 
canted  and  evaporated  to  a  proper  oon* 
nstence.  In  hospital  praeliee,  the  same 
ofejoct  may  be  obtiined  mnch  more  easily 
by  niiBg  motaises  instead  of  symps. 

The  ^oantlty  of  an  electnaiy,  directed  at 
•  time,  in  extemnoraneons  prescription,  vn^ 
lies  mnch  ateconung  to  its  constttnent  parts, 
but  is  rareljr  less  ilttn  the  site  of  a  nutmeg, 
or  more  than  two  or  three  ounces. 

Tbeconserware, 

Citri  anrantii,  Edin.anr.  hispalensb,  Lond. 
eonsem  of  orange  ped. 

Rossi  **■*«"■»-  Sdia*  cvnosbatia  Lond* 
conserve  of  hips. 

Basse  mbras  Edin.  Lond.  roasB,  DnbL 
conserve  of  red  rose  buds. 

I^alsi,  Lond,  acelnseUsB,  Dubl.  conserve 
#fwoodsor?eL 

PtaektfaelenvesfmitbnalBlkai  thenn- 
blovmpetals from  the cnpe,  taking  off  the 

heelfc  Takntheooternadof  the  oni9gos 
boraffrater. 

Vbea  pyspgred  in  tUa  wugr>  bwt  them 
viith  a  wooden  poatlf  m amarblo mortar, 
fiiat  by  themMlveSft  ademards  with  thrae 
teea  their  weiiliti^d«nMo  reined  aopr, 
nntU  they  be  niive4 

diraetiens,  which  am  these  ef  th^  LewlsB 
eolagn,  ore^  tht  <m  London  naMaga  hdds 
sally  twaBtyoonees  of  sttgartnopa  penhd 
tT  tfm  pttip  of  hipa^  and  that  <hn  BahKn 
•dd  oil^  twhia  thak^  vMiilht  of  sttgar  ta  Ibe 
aornl  laavei.    La  Qtu§t  m^^  that  l|^ 


faiiushig  the  red  ro«<  lea^res  in  iat^^mmi 
their  weight  of  vrater,  which  is  afterwacda 
to  be  e^piessed  from  them,  they  lose  theif 
btttemess,  and  arp  moi^  easily  reduced  to 
a  pojpi  which  be  then  mixes  with  a  thick 
lyrup,  prepared  by  dMsolviag  the  sugar 
in  the  expressed  liquor,  and  boiling  it  down 
to  tbe  vonsistenfle  of  an  electuary. 
'  It  is  scarcely  neceeeary  to  make  any  ytfp* 
tlcular  remarks  on  th«se  conserves.  Their 
taste  and  virtues  are  compounded  of  those 
of  sugar,  and  tbe  sabstence  combined  witli 
it  Tbe  wood  sorrel  and  hips  are  addoloas 
and  refrigerant ;  the  orange-riad  and  worm- 
wood bitter  and  stomachic,  and  the  red 
roaa  bods  astringent, 

The  electngries  and  ooofeotions  v^  ai 
IbUew: 

Fleetnarinm  cassim.  Lend.  Dubk  eledav 
ariam  cassiss  fislalss,  Edhi^  eleelaaiy  of 


Eiectnarinm  camiwieawe,  Bdin.  electa* 
arinm  sennse,  Lond.  electuary  lenitive. 

Eiectnarinm  catechu,  £dia.  electuaiy  of 
catechu. 

filectuarioas  catechu  eomp.  DnbL  elen» 
tuary  of  catecha,  compound. 

Eleetnarium  scammonii^  Land.  DnU* 
electuary  of  seamoMuy. 

Bleetuarinm  epiatnm,  Edin.  oenfectia 
opiata,  Lend,  etootnaiy  of  epiom,  opiate 
oonfiBctiOB, 

Confectio  aromatica,  Lond.  arqamtie 


C&MSXXIL    VmkMf   TBoans. 

Troches  and  loaenges  are  composed  of 
powders  made  up  with  glutinous  substances 
into  little  cakes,  and  afterwards  dsied* 
This  form  is  principally  made  use  of  for  the 
more  commodious  ei(hibition  of  certam 
medicince,  by  fitting  them  to  dissolve  ylowl^ 
m  the  mouth,  so  as  to  pass  b^  degrees  fasto 
the  stomach;  and  hence  these  preparation 
have  generally  a  oousiderible  proportiin  qf 
siigaror  other  materials grateftil  to  tbcpa- 
late,  8oaM  powders  have  likewise  b^ 
reduced  mto  troche^  witb  a  view  tf  tpieir 
preservation  $  though  possib^  for  no  tm 
good  reasons ;  Inr  the  moistemng»  and  a^ 
tenvards  drying  them  in  the  sib*,  must  iq 
this  light  be  of  greater  ii\^thmaiiyad* 
vantage  accniiog  from  tlua  im  9m  cow* 
terbalance. 

lYochisci  eretm,  Lond.  trocMM  carb«f 
natts  calds,  Edin.  troches  of  chalk. 

TWicbisd  g|y«inhin|,  Loud,  Dnbk  tm 
chea  of  li^piorioe* 


PfUJtMAGY, 

Tradaid  glydrOutBt  earn  opio,  Edin.  li^  po«4m  ttqakt  «bont  kalf  tbdr 

BbM.  tMK*e4 of  liqaorte with opten.  w«if|it  of  syrqp ;  orofbon^rf  about thiee 

IVoobvci  ttnyli,  Load,  troohti  of  ttHToh.  foaFllis  thdr  woiglit :  to  ledaoe  tbem  into 

IVoobkci   gummo^  IMm.  trodief  of  •dMOOwiitMOp  for  fomi^g  pills,    Ualfn 

•tercb  witb  gam  araMc.  dnwbm  of  te  maa  will  make  five  or  wc 

Trodiiici  magncflfae,  Lood.  Relies  of  piHtofaniodeiatosiae. 

m^ynfil,  QnaM  and  innpiMated  joicet  «ro  to  bo 

IVtKdMd  Dltiiy  Umd.  trocUMi  altfatiB  fint  aoftened  witb  the  liqnid  pracribeds 

ttota«ie»  Ediii.  troches  of  nitre.  Aa  powden  are  tben  to  be  adM,  and  tba 

TrodiiKi  ralpboris,  LoDd.  tiodiet  of  lal-  whole  beat  thoroughly  together,  till  they  be 

fhnr.  perfectly  vised. 

panto  aloetleK,Edhi.IhihLpills«loethiw 

Class  XXm.    PUuUt.    Piixs.  Pihito  atoes  compositiB,  Lend,  pilii  aloe- 

tie*  oompoandy 

Hie  mnes  fiir  piDi  are  best  kept  in  piinte  does  cma  asnfvtida,  Edna,  pilli 

bladders,  which  ahonld  be  mnstened  now  ihwtio  with  atsaftttida, 

and  then  wUh  senw  of  the  same  kind  of  Pifate  aloes  earn  cotocyHlhide,  Edmb 

Uqnid  that  the  mam  wasmadenp  with»or  pilb  aloetic  with  eohnsynth.  ^ 

with  some  proper  aromatic  oil.     Whenthe  pflute  atoes  earn  mytifaa,  Lond.  piUs 

mass  is  to  be  divided  into  pQIs,  a  give9  aloetic  with  myrrtu 

Wtightof  it  is  roUed  ont  into  a  pylinder  4^a  paahe  aHafcetida  compositSB,  Edin,  piUs 

l^ven  length,  and  of  an  equal  thickness  of  asBilf«tlda,oompouid. 

thraaghoot,  tnd  m  then  divided  into  a  given  Piiate  galbani  compositm,  Load,  pills  of 

pomber  of  e^nal  pieces,  by  meant  of  a  gaibannm,  compound. 

mple  machine.    Iheie  pieces  are  then  POiUas  anunoniareti  copri,  £din.  pUb  of 

loonded  between  the  fingers;  and,  to  pre-  ammoniaret  of  copper, 

vent  them  from  adheriiq;,  tibey  are  covered  pilato  bydrargyn,  liOQd.  Edin.  pabl.  pUJh 

either  with  starch,  or  powder  of  liqnorice,  of  quicksilver. 

or  onis  root     In  Germany  the  powder  of  Pilolae  opii,  liond.  piloto  oplatm,  Edhu 

lycopodinm  Is  mnch  nsed.  pills  of  opfaim. 

To  this  form  are  pecoUarly  adapted  those  fMv  rhei  composts,  Edhu  piOs  of  rhn  • 

drag^  which  opeiyte  tn  a  small  dose,  and  barb,  componpd. 

whriMonanseons  and  offensive  taste  or  tmeU  Piinto  scilto,  Lond.  DnU.  Edia.  pfllsof 

leqntre  them  to  be  concealed  fhm  the  aqaiUs. 

pahite.  Pilqto  stibii  compositSB,  Dnbl.  pills  of 

PiUs  should  have  the  consfstcnpe  of  a  aatimony,  compound ;  PlnmmerX 

firm  paste,  a  round  form,  and  a  weight  not  xhe  common  pnercurial  pill  is  one  of  the 

exceeding  five  grauM.    Eisential  oils  xpay  ^est  preparations  of  mercnry,  and  nutyi  in 

enter  them  in  small  quantity ;  deliquescent  genera],  supersede  most  other  forms  of  this 

mlts  are  improper.    Effiorescent  salts  such  medicme.    In  its  preparation  the  mercury 

as  carbonate  of  soda,  should  be  previously  j,  nunutely  divided,  and  probably  converted 

exposed  bo  as  to  (all  to  powder:  deliques-  into  the  black  oxide.    To  efiect  ib  mecha- 

cent  extracti  should  have  some  powder  nical  division  it  mutt  be  triturated  with 

fombineii  with  them.    The  mass  should  be  some  viscid  sobstsnce.     Soap,  resm  of 

Waten  nntil  it  become  perfectly  uoiform  guaiac,  honey*  extract  of  liqnorice,  manna, 

anil  plastic.    Powders  may  be  mad^  into  ^  conserve  of  roses,  have  all  been  at  dif- 

pitts  with  extracts,  balsamS|SO§Pimuctlsges,  fmot  tunes  recommended.    The  soap  and 

bread-cnmib,^c.  goamchaTe  been  nyected,  on  account  of 

Qummy  resms,4pd  uispissated  juices,  are  their  b^mg  decomposed  by  the  juices  of  the 

fSBSOtjmqs soil enoiigh  to  be  made  into  pills,  «tomadi;  and  the  hoo^,  becaose  it  was 

irithont  ^^Idifio^:  where  aiqr  inoisture  Is  apt  to  gripe  some  people.    With  regard  to 

latmsilly  spirit  of  wine  is  more  proper  than  tfaeothers,  the  grDuqds  of  selectloii  are  not 

Sffupo  er  oonservesy  as  it  unites  more  ret-  well  nndeistqod;  perhaps  the  acid  oootamed 

^  with  thfos,  and  doca  not  sensibly^-  (o  the  couserve  of  roses  may  contribute  to 

aiassq  tfaeif  bolk.    light  diy  powder  re*  fiie  extmction  of  the  awrcaiy.    We  lean| 

ftire  Bffo^  or  mqcilages:  and  the  more  whep  the  meroify  is  pompletel^  extin- 

pcudenms,  a»  the  mevciiri^  and  othe^  me-  gnished,  most  oaspy,  \fy  rubbing  a  very 
tallk  puspssntiens,  tbiok  hoiiisy«  conserve,    U^of  ti^  ^mss  with  t^  point  of  the  fiif* 

orfstniB^  geronapieoeof  papfTi  if  Bogtoboles  ap- 


j^harmacy. 

peiLt,    As  soon  as  tliU  is  tbe  case,  it  is  ne- 

cenary  to  mix  with  tiie  maw  a  proportion  CiAt8  XXV.  Limatenia.  LmiMBNTf^ 

of  some  dry  powder,  to  gite  it  a  proper  Class  XXVI.   Vnguinia,  OiKTMBitTS. 

degree  of  consistency.    For  this  purpose  Class  XXVIL   Ceraia.   Cbratbb. 

powder  of  liqnorice  toot  has  been  com-  ^lass  XXVIII.  Emplastra.  Plasters. 

monly  used ;  but  it  is  extremely  apt  to  be*  r            *  w^a  *«.«». 

come  mouldy,  and  to  canse  the  pills  to  We  connect  these  togedier  as  being  all  olo* 
spoil.  The  Edinburgh  College  have,  there-  aginons  or  iattycombiDatioDS  for  external  ap^ 
Ibre,  with  great  propriety,  sabstitoted  for  plication,  and  as  merely  differing  from  each 
its  starch,  which  is  a  very  inalterable  snb-  other  in  their  degree  of  consistency.  De- 
stance,  and  easily  procured  at  all  tones  in  a  y^OB  bas,  indeed,  hitdy  defined  pbisteii  to 
state  of  parity.  It  is  necessary  to  fbnn  the  be  combinations  of  oil  with  metallic  oxides ; 
mass  into  pills  immediately,  as  it  soon  be-  but  as  this  wonld  comprehend  many  of  our 
comes  hard.  One  grain  of  mercury  is  con-  present  ointments,  and  exclude  maiqr  of  our 
tained  in  lour  grains  of  the  Edinburgh  mass,  plasters,  we  shall  adhere  to  the  old  meaafaig 
in  three  of  the  London,  and  in  two  and  a  of  the  terms. 

half  of  the  Dublin.    The  dose  of  these  pills  Liniments  are  the  thmnest  of  theoe  con* 

must  be  regulated  by  drcnmstances ;  from  positions,  being  only  a  little  thicker  than  oil. 

two  to  six  five-grain  pills  may  be  given  Ointments  have  generally  a  degree  of 

daily.  consistence  like  that  of  butter. 

^        vvrtr  ^  4^1       *    ^      -  Cerates  are  firmer,  and  contam  a  laiger 

Class  XXrv.  ea/i9>l«jiiw*a.  Cataplasms,  proportion  of  vrax. 

By  cataplasms  are  generally  understood  Plasters  are  the  most  solid,  and  when 

thoseextemai  applications  which  are  brought  ^old  should  be  firm,  and  not  adhere  to  the 

to  a  doe  consistence  or  form  for  being  pro-  ^^^n ;  but  when  gently  heated  should  be- 

perly  applied,  not  by  means  of  oily  or  fiitty  ^^^^  sufliciently  soft  to  spread  easily,  and 

matters,  hot  by  water  or  watery  fluids.  Of  "bould  then  adhere  to  the  skin.    Ptosters 

these  many  are  had  recourse  to  in  actual  <}erive  their  firmness  either  from  a  bu^ 

practice ;  but  they  are  seldom  prepared  in  proportion  of  wax,  resm,  &c.  or  from  the 

the  shops  of  the  apothecaries,  and  in  some  pm«Dce  of  some  metallic  oxide,  such  as 

of  the  best  modem  Pharmacopoeias  no  for-  ^^^  of  lead. 

mnla  of  this  kind  is  introduced.    The  Lon-  Plasters  should  have  such  a  consistence, 

don  and  Dublin  Colleges,  however,  although  ^^  although  when  cold  they  do  not  adhere 

they  have  abridged  the  number  of  cata-  to  the  fingers,  they  become  soft  and  phstie 

phums,  still  retam  a  few;  and  it  is  not  when  gently  heated.    Ibe  heat  of  the  body 

without  some  advantage  that  there  are  fixed  ihould  render  it  tenadoos  enough  to  adhere 

forms  for  the  preparation  of  them.  to  tlie  skin,  and  to  the  substance  on  which  it  is 

Cataphuma  aluminis,  Lond.    Coagnlnm  spread.  When  prepared,  it  is  usually  fbnned 

aluminis,  Dubl.  cataplasm  of  alum,  alum  ^to  rolls,  and  inclosed  in  paper.    Plasten 

cord.  of  a  small  sise  ara  often  spread  on  leather, 

Cataphtfma  cumini,  Lond.  cataplasm  of  sometimes  on  strong  paper,  by  means  of  a 

cummin,  London  treacle.  spatuU  gently  heated!,  or  the  thumb.    The 

Cataplasma  sinapeos,  Lond.  DubL  cata-  leather  is  cut  of  the  shape  wanted,  but 

plasm  of  mustard.  somewhat  larger ;  and  the  margin  all  round. 

Cataplasms  of  mustard   are   commonly  about  a  quarter  of  an  inch  in  breadth,  is  left 

known  by  tbe  name  of  smapisms.    They  uncovered,  fbr  its  more  easy  removal  vrtaen 

were  formeriy  frequently  prepared  m  a  more  .  necessaty.    linen  is  also  often  used,  espe- 

compUcated  state,  containing  garlic,  black  dally  for  the  less  active  plasters,  which  are 

soap,  and  other  simifau*  articles ;  but  the  used  as  dressfaigs,  and  often  renewed.    It  is 

abovesimple  form  will  answer  every  purpose  generally  cut  into  long  slips  of  various 

which  they  are  capable  of  accomplishing,  breadths,  from  one  to  six  inches.    Tliese 

They  are  employed  only  as  stimulants :  they  may  either  be  dipped  mto  the  melted  plaster, 

often  inflame  the  part  and  raise  bfiiters,  and  passed  through  two  pieces  of  straight 

but  not  so  perfectly  as  cantharides.    They  and  smooth  wood,  held  firmly  together,  so 

are  firequently  applied  to  the  soles  of  the  as  to  remove  any  excess  of  plaster ;  or, 

feet  in  the  low  state  of  acute  diseases,  fin-  what  is  more  elegant,  they  ara  spread  on 

raising  the  pulse  and  ralieving  the  head,  one  side  only,  by  stratching  flie  Hnen,  and 

The  chief  advantage  they  have  depends  on  applying  the  plaster,  vrhich  has  been  malted 

the  suddenness  of  their  action.  and  allowed  to  become  almost  cold,  evenly 
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\}y  meaitt  of  a  tpatala,  gently  heated,  or,  Uognentuin  bydrainyri,  Bdin.  ointiifent 

more  aocmately,  by  pauing  tbe  liDenvOii  of  quicksilver. 

wfiich  the  plaster  has  been  Uid,  through  a  Ungnentum   hydrargyri  fortius,   Lond* 

machine  formed  of   a  spatula  fixed,   by  Dubl.  ointment  of  quicksilver,  stronger. 

acrews,  at  a  proper  distance  from  a  plate  of '  Unguentnm   hydrargyri   mitios,    Lond* 

polished  steel.  DubL  ointment  of  quicksilver,  milder. 

To  prevent  repetition,    the  Edinburgh  Uogoentmn  calcis  faydrargyri  albi,  Load* 

College  give  the  following  canon  for  the.  ointment  of  white  precipitate. 

preparation  of  these  substances :  Unguentnm  calcis  hydrargyri  mbrij  Lond. 

*^  In  making  these  compositions,  the  fatty ,  ointment  of  red  precipitate. 

and  resinous  substances  are  to  be  melted  Unguentum  nitratis  hydrargyri,  Edm.  ci* 

vrith  m  gentle  heat,  and  then  constantly  trine  ointment 

stirred ;  adding,  at  the  same  time,  tlie  dry  Unguentum  subadtitis  cupri,  Edin.  omt- 

ingrcdients,  if  there  be  any,  nntil  the  mix-  ment  of  verdigris. 

tnrei  on  cooling,  becomes  stiff."  Unguentnm  oxidi  zinci  impnri,  unguentum 

linimentnm  simplex,  Edin.  simple  lini-  tntiae.  Loud.  Dubl.  ointment  of  tutty. 

nBent,  wax  and  oil.  Unguentum  oxidi  zinci,  Edin.  ointment  of 

Oleum  ammontatum,  Edin.  Itnimentum  oxide  of  zinc. 

amnaonise,  Lond.  oil  or  liniment  of  ammo-  r'««.*.,„.:.«..i^    va-          *_ 

nia,  volatile  liniment.  9initumsimplex,Edm.cefatumspeiiDatii 

Linfanentum  ammonis  fortius,  Lond.  vo-  "'pl^lji  ^±^'  ^'^^  f  "'*!"??'K^ 

latUe  Hniment,  stronger.  r^^^ZI^'  ^*'*'  ^"^'  ^""-  ^*" 

--fc,         ,.  .' *,       „..     ,.  _^.    .,  rate ot yellow resm. 

Oleum  Imt  cum  calce,  Edm.  hnseed  oil  r^^t»^  ««..*i     •  j-    t     ^  «^  1.1 

with  lime  Ceratum  cantliandis,  Lond.  Dubl.  ceiata 

wiuiume.                                        ....  of  cantliarides. 

Oleum  camphorat.  E«l.  camphorated  oil.         n^^^»^  -« •     v     j  1^  vi 

•T         *         1-  •       11     T     J    •  *       *  Ccratum  saponis,  Lond.  Dubl.  cerate  of 

Ungnentum  adipn  smiw,  Lond.  ointment  ^^p^ 

of  hogs'  "^-    .                        s  4^    *    r  C«ratum  tithargyri  aceUfti  compositum, 

Ungnentum  smiplex,  Ldin.  ointment  of  lo^j.  saturnine  cerate. 

*T™t.I!Il.™tUc.ti    l^nd  n„bl  Ceratumcarbonatis  zind  impuri,  Edin. 

Ungnentum  spermatis  ceti,  Lond.  Dubl.  ^^^^  ^^  carbonate  of  zinc. 

otatoent  of  spermaceti.  Ceratum  Uipidis  calfipinaris,  Lond.  DnW. 

Ungnentom  cerK,  Lond.  DubL  omtment  cerate  of  cahLne  epulotic'Torner^s. 

orwax.  *^        ' 

Ungoentnm  addi  nitroii,  Edin.  omtment  Emplastrum  cer«,  Dubl.  emphutmm  ce 

*  of  nitrons  add.  ne  compositum,  Lond.  emplastmm  simplex, 

Ungnentum  resittse  flav«,  Lond.  Dubl.  Edin.  plaster  of  wax,  drawing, 

ointment  of  yellow  resin.  Emplastnim  picis  Burgundicae,  Dubl.  em- 

Unguentnm  elemi,  Dubl.  unguentum  demi  pbstrum  picis  Burgundies  composit.  Lond^ 

compositum,  Lond.  ointment  of  elemi.  pbster  of  Bntgundy  pitch. 

Unguentum  picis,  Lond.  Dubl.  ouitment  Emphutrum   cnmini^  Lond.  plaster  of 

Off  tar.  cummin. 

Ungnentom  sambnd,  Lond.  Dubl.  oint-  Emplastmm  ladani  compositum,  pbster 

mentofdder.  of  landanum  compound. 

Ungnentum  cantfaaridiSy   Lond.    Dnbl.  Emplastrum  cantliandis,  Lond.  Dubl.  em* 

omtment  of  cantharides.  plastiiim  meloes  vesicatorB,  Edin.  pkister 


Ungnentum    inlusi    mdoes   vesicatorii,  of  cantharides. 

Edin.  ointment  of  mild  epispastic.  Emplastmm  meloes  veslcatorit  composit. 

Ungnentum  f^ulveris  meloes  vesicatorii,  Edin.  pbuter  of  cantliarides,  corapoond. 

KdiD.  ointment  of  stronger  epispastic  Emplastmm    oxidi   plumbi  semivitrei, 

Ungnentnm  hellebori  albi,  Lond.  Dnbl.  Edin.  emplastmm  tithargyri,  plaster  of  com- 

ointment  of  white  hdlebore.  mon  litharge. 

Ungnentom  sttlpfaaris,  Lond.  DoM.  oint*  Emplastmm  resinoram,  Edin.  emphutram 

Bent  of  sniphnr.  tithargyri  cum  resina,  Lond.  plaster,  adhe* 

Ungnentmn  oxidi  plnmbi  albi,  Edin.  oint*  sive. 

mfntofoxide  of  white  lead.  Emplastmm  assafcetida,  Edin.    emplas- 

Unguentttm  acetitis  phunbi,  Edin.   the  tram  gummosnm,  Lond.  phister  of  gum  or 

acetite  of  lead,  aatamfaie  ointment  assafietida. 

Unguentum  ceraass  acetate,  Lond.  DnbL  Emplastrum  tithargyri  compositum,  Lond. 

ointment  of  aoetatad  ctrase.  plaster  of  lithai^e,  compound. 
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SaflMtmn  iap«ni>  D»bL  caiplaitiiim 
iqKMiaeraiii,  Lond.  Edin.  phiter  of  toAp. 

Emplastnim  thwit  coatpMitam,  Lmd. 
plaster  of  fraakinceBM,  oompound. 

Emplafttnim  liydrargyn,  Edin.  platter  of 
qukUlver. 

Empiattmm  ammoniaca  cum  hydiargyroy 
Lond.  plaster  of  gum  MBBmniac  witb  qibck« 

iilYei^ 

Emplastmm  lithargyri  con  bydraiinrnH 
I^Mid.  plutof  of  litliaife  witb  quicksilver. 

Eroplastrnm  oxidt  ferri  nibri^  EdiB.  plaa^ 
ler  of  red  oxide  of  iron. 

We  shall  dose  this  article  by  obaerviagy 
that  the  adult  dose  of  the  different  prepa* 
ralionfy  and  materials  of  vhich  they  are 
CTum^Hj  ^1  for  the  most  part  be  fonnd 
in  the  article  Materia  Mbdica. 


Since  writing  the  above  vre  have  receiv- 
ed a  copy  of  a  specimen  jnst  printed,  and 
Imitedly  cirentated  by  the  London  College 
of  Physicians,  as  the  ground- woric  of  a  new 
Harmacopeeia  winch  it  is  their  faitentton  to 
bring  forvnud  as  soon  as  they  may  be  able 
to  avail  themselves  of  the  varions  lihitB  and 
aoggestionB  which  it  is  probable  vrill  result 
ftM  a  dreulation  of  their  present  pampMet. 
As  this  is  a  work  of  high  consequence  to 
Ihe  medical  world,  and  of  curiosity  to  those 
who  have  not  had  an  opportunity  of  seeing 
Ihe  spedmen  before  as,  and  more  especially 
as  we  ara  persuaded  that  the  Royal  College, 
with  iU  iwnal  libeiali^  wiU  receive  with 
titthkt  any  tniportaot  mformation  oiMn  Ihe 
iubject  in  question,  from  whatever  qaarler 
it  may  proceed ;  we  shall  epdeavour  as  eon- 
ciaellf  as  possible  to  sketch  an  outline  of 
the  Enable  hbours  in  which  they  are  en- 
pgedy  ftemtbe  ipeome^  before  ns:  which 
we  cannot  better  commence  th^  in  Ihe 
words  of  the  Cornqntlea,  to  whom  the  Col- 
lege has  chieBy  submitted  the  nndcrtakiiig. 

In  the  progression  of  hsvian  knowledge, 
pharmacy  cannot  ramain  ttationaiy,  and 
the  College  have  accordingly  aooommodikt- 
ad  it  to  exiitittg  circmmtnnefs*  nt  suitable 
intervals,  and  thereby  regnlatnd  nnd  Im- 
proved the  practice  of  medicine  in  this 
coontiy.  Snch  a  revision  they  have  Celt 
themselves  called  upon  to  make,  ft  t^e 
nresent  time«  by  the  vast  improvemeqt  in 
fbm  sereial  branches  of  science,  with  urhich 
pharmacy  is  more  especially  connectedy 
liace  the  year  1797,  and  they  think  it  pro- 
per to  state  generally  the  prinqplct  upon 
which  various  alterations  have  bcfu  adoplsd 
IP  the  present  instapce. 

Ihesa  alteratioai  ate  fefonblt  to  4bt 


seveial  heads  of  nomendataie,  wcitfita  asl 
measures,  arrangement,  processes,  the  oaua- 
sion  of  former  articles,  and  the  introdoctioii 
of  new  ones. 

To  each  of  these  it  will  apply  as  a 
ral  observation,  that  practical 
and  ooovenienre  have  been  assumed  as 
fundamental  points,  which  the  Coaunitlea 
have  endeayonied  constancy  to  keep  in  viev^. 

1.  Nmmmclaime.  At  the  thae  of  the 
pnblicatien  of  the  last  Fharmaeopmia,  aao» 
dem  chemistiy  was  in  its  infimcyy  its  la»- 
gnage,  (which  professed  to  deaeribe,  and 
not  merely  to  designate  a  substai^ee  by  im 
name)  vras  new  in  prinoiple,  and  the  appU- 
oation  of  it  not  gemeraUy  received.  Various 
terms,  therefore,  of  that  Pharmacopcria 
differ  essentially  from  those  which  lave 
since  been  establisfaed  in  the  science^  aad 
it  has  been  incumbent  upon  the  Ooasmitlee 
to  consider  in  the  present  instanee  whether 
the  nomenclature  of  chemistry  might  ba 
still  forther  and  more  asinuMy  adopted. 
As  fiu"  as  arbitrary  names  (to  which  com* 
men  consent  has  nflixed  precise  ideas)  go, 
and  also  in  oompoi^ds  consisting  of  two 
ingredients  only,  or  where  diffieient  pro- 
portions of  the  same  coastitoent  parts  are 
to  be  expressed,  it  has  been  thought  proper 
to  receive  those  tems  which  geneml  che- 
mistry employs ;  but  as  a  huge  paoportion 
of  pharmaceutical  preparations  consist, 
strictly  speaking,  of  more  complex  coaahi* 
nations,  vrinch  cannot  be  espiPeNMd  cor- 
rectly vrithout  periphrasis  and  inconve- 
nience, and  are  therefore  but  Ml  snited  to 
the  purposes  of  prescription,  the  Commitlea 
have  judged  it  sufficient  to  designate  these, 
without  atteuyting  at  the  same  time  to  de- 
scribe their  oon^poaitioni  and  whether  the 
name  has  been  drawn  from  some  dienaii* 
stance  of  preparaticpi,  or  quaUty,  Ihey  have 
cautiously  endeavoured  to  fnaha  soch  dii- 
tinctioin  as  may  be  least  liable  to  error  in 
the  ordinary  metl^  of  praotien,  and  m^y 
sot  ooatsadiot  thf  received  chemical  doc* 
trines,  or  mialead  in  ibeir  application, 

Tktiufvaim  of  vQg^bltifi  have  also beea 
accommodated  to  the  latest  systrm  of  bo- 
tWIh  so  that  ih^y  mqr  net  hamafter  eon- 
tradict  the  terms  4if  Ibitt  scaenoe^  or  deceive 
tba  practitieiier  in  bis  rofereacea  tlieveto. 
Many  names  of  medidnal  piaois  were  in  the 
egriier  periods  of  bolaiiy  dimwa  from  those 
of  lamilies  to  iibich  mod«n  qiatem  daea 
not  admit  them.to  belong,*  bat  have  boM 
retamed  in  phaimacy,  Ih^Qgh  wholly  al 
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varfftBcfe  with  the  inif  roved  state  of  science,  canse  the  Utter  term  implies  that  pecnhar 

The  Committee  tmst  they  have  been  able  mode  of  division  which  they  wish  \o  depro- 

to  remedy  this  ioconYentcnce  without  veiy  cate. 

frequent  violence  to  the  names  commonly  3*  Arrangement    On  this  head  it  is  only 

empfeyed.   They.  |»ve  thought  it  most  con-  necessary  to  observe,  that  the  chapters  have 

Tenient,  and  foUy  sufficient,  to  express  each  been  arranged  in  what  appeared  to  be  a 

article  in  general  by  a  single  word*,  and  more  natural  and  convenient  order  of  th« 

have  retained  the  former  one  wherever  it  substances  concerned  than  the  former  one. 

accorded  either  vrith  the  i;eneric  or  specific  4.  Processen.  Considerable  alteration  has 

nunc  of  Lionsus,  both  of  which,  however,  been  made  in  various  processes,'  by  which 

it  has  been  necessary  to  employ,  for  the  it  u  hoped  they  will  be  found  more  accom- 

purpose  of  distingnishing  between  tliero,  modated  to  general  use.  £xpense  in  prepa* 

when  more  than  one  species  is  taken  from  ration  ought  not  to  be  balanced  against  cor* 

tlie  same  genust.   There  being  some  veget-  rectness  and  uniformity,  and  it  is  to  be 

able  substances,  the  names  of  which  are  lamented  thai  the  profits  and  competition 

in  a  manner  independent  of  botanical  no-  of  trade  should  have  indoced  a  very  exten* 

menclatnre^  no  alteration  witli  respect  to  give  disposition  to  deviate  from  the  direc* 

tJkt$^  seemed  necessary,  for  us  fact  they  tions  of  the  Piiannacopc^ia.    To  this  point, 

are  not  at  variance  with'  modem  science,  therefore,  the  Committee  have  looked  vrith 

Intending,  inoreover,  that  the  pharmaceutic  mach  attention,  and,  as  fiur  as  they  have 

nanie  shall,  vrhere  a  part  of  a  phmt  is  used,  thought  themselves  jnstified,  they  have  e&i 

refer  to  that  part  only,  they  have  transfer-  deavoured  to  make  such  deviation  less  an 

led  the  term  expressive  of  such  part  from  object  to  the  operating  chemist  than  here* 

the  first  column  of  the  catalogue,  in  which  tofore ;  for  this  purpose  they  have  not  looked 

it  formerly  stood,  to  the  second.  in  their  formuke  to  that  accuracy  which 

S.   WaghU  and  Mtasurei,     From  the  would  be  necessary  for  chemical  tehts,  but 

great  uncertainty  of  the  customary  mode  of  rather  to  the  uniformity  of  tlie  preparation, 

dividing  by  drops  any  quantities  of  liquids  and  its  use  as  a  medicine.    The  directions 

of  less  bulk  than  a  drachm,  and  the  increase  for  manipulation  are  given  generally,  be<* 

of  that  uncertainty  by  the  bte  introduction  cause  they  admit  of  some  variety  in  their 

into  some  sitopt  of  measures  applying  to  application  in  many  instances,  according  to 

liquids  of  different  densities,  the  bnlk  of  a  the  scale  on  vrfaich  they  are  prepared,  and 

drop  of  water  as  a  standard,  the  Committee  otiier  circumstances;  the  Committee  tni$t, 

have  been  led  to  conaider  the  subject  more  however,  that,  if  their  directions  be  follow^ 

particularly,  and  to  adopt  means  for  the  ed,  the  results  will  be  in  the  »amc  propor- 

removal  of  this  uncertainty  in  tlte  exhibi-  tion  uniform  and  correct,  and  ttiat  Uie  weU- 

tiou  of  many  active  remedies  for  the  future,  educated  apothecary  will  have  no  difficulty 

They  have,  lor  tJiis  purpose,  adopted  the  in  understanding  and  applying  them.  Under 

graduated  measure  of  the  late  Mr.  Lane,  this  head,  it  is  particntarly  incumbent  upon 

wliich  is  founded  upon  an  accurate  <livision  tlie  Committee  to  acknowledge  the  great 

of  the  exchequer  wine  gallon  down  to  the  advantage  they    have    derived   from  the 

one-sixtieth  part  of  a  drachm,  and  whichis  liberal  communicationa  of  the  Society  of 

eqvivaleat  to  a  drop  of  vrater.    Of  course  Apothecaries,  with  respect  to  the  practice 

it  vt  their  intention,  that  the  common  me-  of  their  extensive  concern,  and  also  from 

thod  of  dropping  liquids  of  different  den-  many  individtuils  engaged  in  chemical  pre* 

si  ties  should  be  disused,  and  the  measure  parations  upon  a  large  scale. 

received  into  tlip  shops  of  apothecaries,  a  5.  OiJisstton  nf former  Artieles^  and  Intro- 

point  upon  which  it  vriU  be  necessary  to  dncHon  of  new  onee.    In  the  rejection  of 

ptece  especial  stress,  in  order  that  prescrip-  many  substances  of  trifling  importance  or 

tions  may  be  accurately  prepared.    As  the  efficacy,  of  others  vrfaich  have  appeared 

same  Latin  term  has  been  employed  to  ex-  rather  to  belon;;  to  extemporaneous  pre- ' 

press  the  pint  measure  and  the  pound  weiglit,  scrip  tion,  and  of  certain  forms  of  medicine 

they  have  extended-  the  same  resembUnce  which  have   become  obsolete  in  general 

to  iaierier  measures,  and  have  the  more  practice,  and  also  in  tlie  introduction  of  any 

readily  substituted  granmn  for  gutta,  be*  new  articles,  the  Committee  have  exercised 

their  ovm  judgment  freely,  and  they  triut 

*  deomUuau    CaecariUa,  with  sufficient  cantion.     They  hope  tlie 

t  Rua  QaiUea.    Koia  ouatiM.  College  at  large  will  approve  of  their  having 

I  Ar^nmnmmi,  neglected  to  insert  many  substances  which 
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individual  practitioners  have  recommended 
and  employed,  where  toch  have  not  're- 
ceived the  sanction  of  more  general  etpe- 
rif  nee.  They  conceive  further,  tiiat  a  strict 
examination  of  its  powers  ought  to  precede 
tlie  introdnction  of  any  article  into  the 
Pliannacopoeia,  and  that  the  late  appoint- 
ment of  a  Committee  of  the  College  for  this 
expren  purpose  will  hereafter  appreciate 
the  value  of  such  recommendations  by  sorer 
tests  than  those  which  liave  heretofore  been 
deemed  sufficient 

The  proposed  Materia  Medica  is  as 
follows,  in  which  it  will  be  perceived  that 
the  vegetables  are  described  in  the  second 
column  from  Wildenow's  edition  of  tlie 
^  Species  Plantanim'*  of  Linnaeus ;  and  the 
animals  from  Gmelin's  "Systema  Natutv** 
of  the  same  vmter,  excepting  indeed  in  a 
very  few  instances.  Itiis  table  we  cannot 
and  onght  not  to^  abridge. 


Absintliium 
Acetosa 


Artemisia     Absinthi- 

am 
Rnmex  Acetosa 

FoUum 
Oxalls  Acetosella 


Acetosella 

Acetnm 

Aconitnm  Aconitum  Napellos 

Acidnm  sulphnricum  Acidum  sulphuricnm 

Adeps  Stis  Scrofa 

Adepi 
^ruso  Snb-Acelis  Cupri 

Allium  Allium  sativum 

Radix 
Aloe  Barbadensis       Aloe  elongata 

Murray,  Optf^c. 
liotan, 

Sttccui  ipissata 
.^ —  socotorina         Aloe  spicata 

Succus  tpissatus 

^'"'*'  Sr  5Aiu«.offi«i«ii. 

Alumen  Super-sulphas     Alu- 

minae  et  Potassse 
Ammonia  moriata      Mnriiu  AmniouioB 
Ammoniacum  Plania  adhuc  incog* 

ni/tf  Gummi-re^na 

Amygdala  amara    1  Amygdaliis     commu- 

f        nis.  Var.  y 

• dulcis      f  Var.  4 

3     Naeteui 
Amyttim  Triticum    bybenmm 

Amylvm 
Aacthttm  Anethum   graveolent 

Sewten 
AugU8tar«  Cortex     Arhorin  Ameriete  me- 

rUlionalM  mdkuc  iff' 

««f alto  C99tex 


Anisum  Pimpinclla'  Anistuii 

Setnen 
Antliemis  Anthemts  nobilis 

FIq9  nmylex 
Antimonium  sulpha-  Sulptiuretum  Antimo* 

ratum  nii 

Arabicum  Gummi      Acacia  vera 

Gammt 
Ar^entnm 
Arnioracid  Cochlearia  Annoracia 

Radix 
Arsenicum  Oxidum  Arsenici  al* 

bum 
Asarum  Asanim  Europaenm 

FoHum 
Assafoetida  Ferula  Assafcetida 

GttiMmt-rfstM« 
Aurantinm    Hispa-    Citrus   Aorantium 
lense  (Hispalensis) 

Bacca 
Aurantii  Cortex  Bacca  Cortex  €xte» 

rior 
Balsamnm  Peruvia-  Myroxylon     peniife- 
num  mm 

Btf^Mlllttfll 

— <^-^ Tolntannm  Toluifera  BaUamwn 

BaUamum 
Barilla  Carbonas  Sods   im- 

para 
Belhidonna  Atropa  Belladonna 

F^um 
Benzoin  Styrax  Benzoin 

Balsamum 
Bistorta  Polygomim  Bistorta 

Radix 
Borax  Subboras  Sod» 

.Cajuputi  Olenm         Melaleuca  Cajnputi 

OUum  esaeniiale 
Calaminaris  Carbonas   Zinci   im« 

pnra 
Calamus  Acorns  Calamus 

Radix 
Cambogia  Staiagmitis  CamBogi« 

oides 
*  Gitmmi-mtiia 

Camphora  Lanrus  Camphora 

Maiend'  voitUiRi 
pecuUariM 
Canella  Canella  alba 

Cortex 
Capsicom  Capstcnm  annnum 

CapnUm 


Carbo  Ligni 
Osrdamine 

Cardamomnm 


CSrdamine  pratensis 

Fht. 
Alpinia  repens 

Smith,  til  ilcitSSM. 
On. 
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CaQTopbyOiis 


Caryophylli  Oleum 
Cascarilla 


Cassia  Fistula 


Caram  Camm  Carai 

Stmeu 
Eojgenia  caryophylla- 
ta 
Flos  n&ndum  eipa»* 

su»  siccatvs 
mus   •UuM   essen" 
tiate 
Croton  Cascarilla 

Cortex 
Cassia  Fistula 
Lomenii  pulpa 
Castoreum  Rotsicum  Castor  Fiber 

Maieria  pecuUarii 
Acacia  Catechu 

Extractnm 
Chtrouia  Centaurium 

Cacumen 
Apis  mcUifica 

Oxiiium   Pltirobi   al- 

bniti 
Cinchona  lanci-'^ 
foKa 
Curtex 
i,    flavns  Cinchona  cordi- 
folia 
Cortex 

• • ruber  Cinchona  oblon- 

i;ifotia 
Corttx 

Cinoamomi  Cortex    Launis  Ciunamomum 

Cortex 

Oleum    Ejus    oleum    Ofcnft* 

ale 
Coccus  Cacti 
Colchicum  autnnmale 

Radix  reeeui 
Cuciunis  Colocyntfais 

Pomipuipa 
PUaUa  odAtctf  tauMf- 

niia  JUdix 
Conium  maculatum 
Dontenia  Contra- 
jerva 


Catechu 

Centauriom 

Cera  alba  ? 

flavai 

Cemsaa 

Cincbonae  Cortex 


^   Z3 


Coccus 
Colchicum 

Colocynthis  ' 

Colombo  Radix 

Conium 
CoDtnuenra 


Copaifera  oifictnafis 

ReomaUpttda 
Coriandnun  sativvB 


Copaiba 

Coriaodraa 

Coma 

Creta 

Crocus  Angliatt 

Cumioum 


Cuprum 

Cuprum  sulpfaQricam  Sulphas  OuprI 


Cerrus  Elapbas 

C«rs« 
Carbooas  Calcia 
Crocns  stativua 

SH^mm 
Cumioum  Cymiu 


Cydonia 
Dauci  Radix 


—  Semen 


Digitalis 
Dolichos 

Dulcamara 
Elaterium 

Elemi 

Femim 
Ficus 

ruix  Mas 

Foenicttlom 

F^icas 
Galbanum 

Oalhi 

Genliana 

Olycyrriiia 

Granatnm 

Onaiad  Gumnu-re- 
sina. 

• Lijpinm 

HsematoxyloB 

Helebonis  fatidot 
HeUeboras  nifer 
lUrdeam 

Humultts 

Uyoscyamua 
Jahipa 


I 


Pyrus  Cydenia 

Semen 
Daocus  Carota  (hor* 
tensis) 

Radix 
Dancns  Carota  (^pon* 
tanea) 

Semen 
Digitalis  purpurea 

Folium 
Doiidios  pruriens 

Le^mims  pubes 

Solanura  Dalcamara 

CaulU 
Momordica  Elate- 
rinm 

Pomum  recau 
Amyris  Elemifera^ 

Raina 

Ficns  Carica 

Fructua  praparw' 
tus 
Aspidinm  Filix  Mas. 

Hodtx 

Anethum  Foeniculnm 

Semen 
Fucus  vesiculosns 
Bubon  Galbammi 

GuMmi-refiiia 
Cyntps  Quercus  Mi 

Nidus 

Oeathuia  Itttea 
Radis 

Glycynfaisa  glabra 
Radix 

Punica  Granatum 

dC^ex 


Guaiacom  offidnala 

Hsematoxylon  Cam* 

peduanum, 

JLiguum 
,Hellebonis  foetidui 

Ff/i«m 
Helleboius  iiiger 

Hordeum  distichoii 
Semem  epidermidt 
nudatum 

Humulus  Lnpulos 
Sir^Hlus  ouaUus 

Hyoscyamns  niger 

Convolviiltis  Jalapa 

iUdiM 


Ipecycuarite 


CaHicocca  Ipecaca- 
ulia 
Brotkro,  Ad. 

Soc,  Un, 
Rmdix, 
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Opnim 


Opopoaax 


Jiinipcri  BaccA 

Cacumtu 

Kino 


Lapis  calcareous 
Lavaodola 

LAtiri  Bacca 

Folium 

Licben 
limoo 


\  Junipenis  cominonU       Ori^ndm 


Arhona    adhue  Incog-     Ovum 
mia  Afrwmm  Gam- 
mi- reniia 

Carbona*  Calcts 

Lavandula  Spica 

>  Lauras  nobilb 

licben  Islandicus 
Citnis  Medtca 

Uocca 
Eju9  cortex  txterwr 


Pdpaver  Rhoeaa 

'-  sonmilernni 

Petroleum 
Pimenta 

Piper  loiigum 


LimotiU  Cortex 

Linum  catharticum    Liiinm  catliarticuin 

uaitat'uaimum  Linnm  ui itatiasimnm 

Lithai^rQS  Oxidum    Plmnbi  ae* 

mi-vitreum 
Magnesia  fulpborica  Sulpbaa  Magnesiae 


Dignim 


Miilva 
Manna 

ftlamibiura 
Maatidie 

MeL 

Mentha  piperita 


Pix  Burgmidica 
^—  liqnida 
Ponrum^ 

Polassa  impnra 

« 

Pterocarpus 


^  Tirklii 


Pnlegiiim 
Pyretbrum 

Qnajssia 

Qoercus 


Menyantlies 
Mezereum 

Moral 

Moschin 

MyriitlcR 

Myrrha 

Nitrnm 
Olibanum 

Olive  Oleum 


Mal?a  syWestris 
Fraxinns  Ornus 

Succun  concretut 
Marrubium  vnlgare 

Pistacia  Lcntiscus 

Henna 
Apis  mellifica 

MeU 
Mentha  piperidm 

Var.  a. 

Smith,  m  Act.  Soc 
Lin. 
Mentha  viridis 

Var.  a. 

Smith,  ta  Acd  Soe,    Reaina 
Lia. 
Menyantlies  trifoliata     Rhamnos 
Daphne  Mezertum 

Radicis  cortex 
Blonis  nigra 

Bacca 
McHcbus  mo^chtfenis 

Materia  pecHtiaris 
M}ristira  mosdwta 

Nucleus 
Arboria  adkme  iaco^* 

nit<e  Gumm-renna 
Kitras  Potass* 
Juniperns  Lycia 

Guaimi-rcnaa 
Olea  Europsni. 

Drupa  Oleum  ex* 
freuum 


Rbenm 
Ricini  Oleum 

Rosacantna 

centifolia' 

Gallica 

« 

Rosmarinus 
Rubia 


Papaver  somnifernm. 

Cofwula  immature 
succus    eomrttUM 
OrientaUs. 
Pwtinaca  Opoponax 

Gummi-resina 
Orip^ntim  nilgaie 
PluManus  Gallus 

Ovum 
Papaver  Rbceas 

Corolla 
PapHver  Aomnifertms 

Cajtauhi  matura 

Myrtas  Pimenta 

Bacca 
Piper  longum 

Fruetus  immatunu 

Piper  nigrum 

Bacca  immaiuru 
Piniis  Abies 

Hanna  praparata 
Pinus  sylvestris 

Reaina  praparata 
Allium  Borrum 

Radix 
Carbonas  Potassae  im> 

pura 
Pterocarpns   Santali* 
nus 
lignum  * 

Mentha  Puleginm 
Anthemii  Pyrethrum 

Radix 
Quassia  excelsa 

Ugnwn 
Qnercos  pedunculati^ 

Cortex 
Pinus  syWestris 

Renna 
Rh%mnus  catbarticua 

Bacca 
Rlieam  palmatnm 

Raid&x 
Ricinus  commnuis 
^     Semme  Oleum  flX' 
um 
Ro^a  cantna 

Bacea 
Rosa  centifolia 

Corolla 
Rosa  GalNca        x 

Corolla 
Rosmarinus    offictna* 
lb 
Cacumen 
Rubia  Tinctoram 
Au&c 
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JUifi 
.8abin 

Saccbaram 

■  parifi- 

catmn 
Sagapeoum 

Salix 

Sambncaa 
.SanapariOa 

Sanafrai  ligaam 
'. Hadix 

JScamnuMua 


Senega 

Senna 

Serpcntaria 

Sevan 

Simaroalia 

Sinapis 

Sodamnriata 
Spartiom 

Spermaceti 


Ituta  i^raveoleBs 
JiiJiiperiM  Sabina 
Foiium 
1  Saccbanun  officinale 
>     Succu*   txyrmus 
3         prapttrahu 
Plania   wiluie  incog, 
nita  Gummi-rama 
Salix  Caprea 

Cortex 
Sarobucas  nigra 

Flaa. 
Soiilax  Sariaparilla 
Radix 


Styrax 

Siiccimim 
Salpbnr 

■■•-  soblimatam 
Tabacam  Virginia- 

nom 
Tamarindus 

Twazaenm 


Styrax  officJpate 
BaUamum 


I 


Lanras  Saisafras 

ConTolTuIoB  Scammo- 
nia 
Onmmi-retina 
Poly^ala  ^ega 

Radix 
Caasia  Senna 

Foiium 
Artttolocbia  Seipen- 
taria 


Tartamm 

Tartamm  pmifica* 

torn 
Terebintbtoa  Cana- 

deniia 


Ntootiana  Tabacam 

FoHum  sUeaium 
Tamarindua  Indica 
-    Legumitdt  Pulpa 
Leontodon  'fkraza- 
cam 
Radix 
Soper-Tartrn  Pntas- 

Me  impara 
Saper-Tartria  Potaa- 


Spigelk 

,  Spiritw  fectificatoa 
Hajm  peodoa  ipe* 
dticum  est  ad  pon* 
dusAqnm  dUtUla* 
tie  at  8S5  ad  1000. 

Spiritas  temiiar 
HoJM  pondaa  tpe- 
cifieameatad  poi^ 
dot  AquK  dittiila- 
lBUt9S0mil00«. 


Ovis  Aries 

Seettm 
QoaMia  Simanmba 

Cortex 
Sinapis  nigra 

Semeu 
Marias  Sodse 
Spartiani  tcopariom 

CaewmfH 
Physeter  maeroeepha- 
los 

JkitUeria  pecaliariM 
Spigelia  Marilandica 

iiadijp 


%«««• 

Spengia  eAcinalis 

S<jailla 

Oraitlie^ilpmSquilk. 

StMa,  Bot.  Mof^ 

Radix 

8«Hinm« 

Stanni  Umatnm 

Siapbisa^ik 

Uelpbiniam    Stapbis* 

-      agrm 

riB 
Testa 

Tlios 

TonnentiUa 


vulga- 


Toxlcodendron 
Tragacantba 


TiBsdIago 
Valeriana 


Vera  tram 

VioU 

Vesicatorioa 
Vinam 

TJlmoa 

Uvapaasa 

UTaUfsl 

Zinram 
Zingiber 


Pinos  Balsamea 

RentiaUquida 
Pistacia  Ter^biathiia 

ReiinaUqntda 
Pinns  sylvestris 

Retina 
Ostrea  cdnlis 

Te9ta 
Pinos  Abies 

Reriaa  conereta 
Tormentilla  offietnalis 

Smith,  in  Ftor, 
Brit. 

Radix 
Rims  Toxicodendron 

Folium  \ 

Astragalus  Tkagacan- 
tha 

Gummi 
TnsKilago  Farfara 
Valeriana  officinalis 

Var.  sylvestris 

Radix 
Veratrum  album 

Radix 
Viola  odorata 

Flos  rocens 
Meloe  Vebicatorios 
Vinnm  album  Hispa- 

nicam   Sherry  die* 

tnm 
Ulmos  campestris 

IJber 
Vitis  vintfera 

Baeea  prajwrata 
Arhitius  Uva  Ursi 

Folium 

Zingiber  officinale 
RoscoE,  in  Act. 

Soe,  Lin, 
Radix 


PHARMACY, 


The  preparations  aod  coropomids  tre  cs- 
liibited  nnder  the  followtng  heads : 


Acida 

Atkaliim 

Ferrea 

Sales 

Salphurea 

Metallica 

Vegetabilia 

OleaEzpressa 

Olea  DistUlata 

Aqme  Dittilbts 

Decocta 

Infosa 

MocUagiiies 

Extracta 

Blistiine 

Spiritiis 


Tinctar« 

JEUteiea 

Vina 

Aceta 

MelHta 

Synipi 

CoDfectipQef 

PoJveres 

Piliite 

Partiam 

praepantio 
Empbstr^ 
Cerata 
Uni^enta 
Linimenta 
Cataplasmata, 


Upon  these  divistdns  the  limits  to  which  we 
are  confined  prevent  ns  from  making  piore 
than  a  fewohsenrations. 

Among  the  acids  we  perceiTe  a  form  for 
the  citric,  now  first  introduced  into  the  list, 
which  will  be  found  a  iisefol  and  elegant  me- 
dicine ;  we  have  a  new  form  for  the  aitriCy 
and  th^  flores  benxoes  assame  the  name  of 
acidum  l>enzoicnm. 

Xp  {lie  alkaltnes  we  meet  with  no  great 
Terence,  except  in  the  change  of  names, 
which,  for  the  most  part,  are  shortened 
from  those  of  the  Cdinborgh  Pbaurmaco- 
p«eia* 

The  lame  general  obseryation  may  apply 
to  the  earths  and  salts,  which,  under  the 
existing  Pliarmacopceia,  form  one  common 
chapter  with  the  two  preceding  divisioni. 
The  chapter  salte  employs  the  term  soda  in- 
stead of  tliat  of  natron. 

The  snipburea  of  the  proposed  plianfka- 
copseia  is  nearly  a  transcript  of  the  prejia* 
rata  e  nilphure  of  that  now  in  use. 

Among  the  met^Uica  we  perceive  the  pol- 
vis  antimouialis  ordered  to  be  prepared 
^th  half  the  quantity  of  sulphurated  anti- 
mony to  that  of  groM  antimony,  as  nnder 
the  present  form.  A  useful  and  weU-knovfo 
preparation  of  anenic  if  introduced  under 
the  name  of  liquor  arKnicalis.  Copper  fur- 
nishes two  preparations,  cuprum  ammonia- 
turn  and  liquor  capri  ammoniati  |  and  iron 
several  additional  forms.  ' 

Among  the  dbtilled  wftters,  the  aqva 
anethi  is  baaifhed,  and  the  aqua  auni  intro- 
duced in  Its  stead.  '         * 

The  addition  to  thf  chapter  of  decoc- 
tions is  numerous,  and  consists  chiefly  in  a 
form  of  tills  kind  for  the  dulcamani|  licbeUi 
aeoegai  and  veratnim. 


To  the  infusions  tfaeie  is  abo  a  very  vf^ 
meroos  addition :  angustura,  cloves,  cases* 
rilla,  cinchona,  Colombo,  quassia,  thnbarln 
simarouba,  tobacco,  diKitalii,  tar,  borte- 
ndisli,  each  becomes  a  separate  subject  of 
this  mode  of  preparation. 

Among  the  mucilages,  that  of  tragacanlb 
js  omitted. 

Hie  extracts  afford  m  new  preparatioBa 
in  the  bop  (Immulus  lupulus)  poppy,  sarsa- 
pariUa,  dandelion  (taraxacum),  and  hem* 
lock. 

The  mixtures  gives  m  a  new  form  for 
gum  gnaiacnm. 

The  spirits  revive  the  old  spiritns  amai, 
and  spiritus  raphani,  the  latter  under  the 
newer  name  of  spiritus  armoiacise  compiK 
fitus. 

The  chapter  of  tinctures,  provides  a  new 
form  for  capsicum,  digitalis,  hnmnlus,  liyo»* 
cyamas,kino. 

The  aceta  give  ns  a  form  for  the  coldii* 
cnm. 

The  sympi  provide  a  form  for  the  lemon, 
and  order  the  synipus  papaveris  somnifen 
to  be  prepared  from  its  extiact. 

The  term  confectiones  is  intended  to  em- 
brace equally  electuaries,  confections,  and 
conserves :  from  this  chapter  several  of  the 
existmg  forms  are  banished. 

The  list  of  pulveres  is  also  conviderabTy 
diminished,  chiefly  by  a  rejection  of  several 
of  the  cretaceous  preparations. 

Among  the  pihiloB  we  now  meet  with  a 
gamboge  pill :  the  opium  pill  is  banished. 

The  list  of  emphistra  is  diminislied  in  a 
few  forms,  and  enriched  by  a  new  Prepara- 
tion entitled  emplastrum  thoris  cum  opio^ 

The  cerata  are  increased  by  a  ceratum 
sabinv,  and  C  vesicatorii 

The  unguenta  are  much  diminisbed ;  seve- 
ns of  those,  indeed,  in  die  existing  Riarma* 
coporia  being  transferred  nnder  a  different 
preparation  to  the  chapter  of  ceram :  vrhil^ 
as  new  articles  we  have  an  U.  faydrargyri 
nitrici,  U.  hydraigyri  nitrico-oxydati,  and 
U.  veratb. 

The  liniments  give  as  as  a  new  prepare 
tion,  a  lin.  semginis. 

The  cataplasms  ofl«Hr  as  a  new  foim  for 
one  prepared  i¥om  meal  and  yeasti  ander  the 
title  of  C  eflervesoens. 

PHARMACOUTEy  in  ndneialogy,  b 
of  a  snow-white  colour,  and  it  occurs  in 
fmall  crystals,  though  sometimes  in  otiier 
forms.  Ihtemally  it  is  glistenfa^^  whh  a 
silky  Instre.  Its  fi«cture  is  radiated  or  fi- 
brous :  it  also  presents  large  and  small  gra* 
DolaTi  distinct  eonarctiant.   The  oysta^* 
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liied  varielies  we  tmsliicent ;  it  is  vety 
tender,  aud  cmily  IVwigible ;  it  is  soluble  in 
oitric  acid,  without  effervescence  i  it  con- 
sist of 

Arsenic  acid 46.5 

Lime.. ^3, 

Oxide  of  cobalt 0.5 

SileK  and  alumina.... ..••   ^« 

Water 2*^.5 

98.6 
LoiSm •• »..»    t,b 

100.0 

This  niaeiii  is  foimd  in  vdas  of  granite 
in  Oennany  and  France. 

PHARNACEUM,  in  botany,,  a  genus  of 
Ihe  Peolandria  Trigynia  dass  and  order. 
Natnral  order  of  CaryopfayUei.  Essential 
character :  calyx  fi?e-leaTed;  corolla  none ; 
capiole  three-celled,  many-seeded.  There 
are  fourteen  species,  chiefly  natiyes  of  tlio 
Cape  of  Good  Hope^ 

FHARUti,  in  boUny,  a  genus  of  the  M o- 
noecia  Hexandria  chus  ^id  order.  Natn- 
nl  order  of  Oramina,  Graminea;,  or  Grasses. 
Essential  character :  calyx  glume  two-?alv- 
ed,  one-floirered :  male^  corolla  glume  two- 
waived  c  female,  corolla  glume  one-valved, 
long,  involving;  seed  one.  .  There  are 
three  species,  natives  of  the  East  Indies. 

PHASCUMt  in.  botany,  a  genus  of  the 
Crypiogamia  Musci  chMS  and  order.  Gene- 
ric character :  capsule  ovate,  veiled,  sub^es* 
sile,  or  on  a  short  bristle^  elooed  on  every  side, 
sometimes  with  the  rudiment  of  a  lid,  ne- 
ver openmg :  males,  sub-discoid,  terminat* 
ing,  or  gemmaceoos  axilfauy. 

PHASEOLU8,  m  bota../,  Indatytan, 
a  genns  of  the  Diadelphia  Decandria  class 
and  order.  Natural  oider  of  Pftpilionacev, 
•r  Legnmiaoss.  Essential  character :  keel 
with  the  stamens  and  styles  spirally  twist- 
ed. There  are  tweoty-one  species.  The 
varieties  of  the  kidney  bean  are  very  an- 
nseroBs :  the  p.  coccineus,  scarlet  kidney 
bean,  is  by  lomo  eonsidered  as  a  flistmct 
species ;  its  twining  stalks,  if  properly  sup- 
ported, will  rise  to  the  height  of  twelve  or 
lonrteen  feet;  the  leayes  are  smaller  than 
tboae  of  tlie  common  garden  bean;  the 
flowers  grow  in  large  spikes  of  a  deep  scar- 
let colour ;  the  pods  are  Urge  and  rough ; 
they  are  more  esteemed  for  the  table,  by 
many  people,  than  the  others. 

PHASES,  in  astronomy,  the  several  ap- 
pearaaoes  or  quantities  of  illumination  of 
t|w  Moon,  Veoosi  Mercuryi  and  tha  other 
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planets;  or  the  several  manners  wherehi 
they  appear  illuminated  by  the  Sun.  With 
regard  to  the  Moon,  these  phases  are  ver^' 
observable  with  the  naked  eye ;  by  whidi 
ahe  sometimes  increases,  and  sometimes 
wanes ;  is  now  bent  into  horns,  and  again 
appears  as  half  a  circle.  By  means  of  a 
good  telescope,  the  like  phases  may  be  ob* 
served  in  Venus  and  Mare.  Copernicus, 
before  it  was  possible  to  ascertain  the  fiicl, 
by  means  of  glasses,  foretold  that  it  would, 
at  some  period  or  other,  be  ascertained, 
that  Venus  underwent  all  the  clumges  to 
which  the  Moon  was  subject.  Galileo  was 
the  first  person  who,  by  actual  observa- 
tion, contirmed  the  truth  of  Copernicus's 
theory. 

PHASIANUS;  the  pheaaanty  in  natural 
history,  a  genus  of  birds  of  the  order  Gal- 
Unae.  Generic  character :  bill  short,  strong, 
and  convex ;  head  covered  in  some  degree 
vrith  carnncnlated  flesh ;  legs  generally  with 
spurs.    There  are  ten  species. 

p.  gallus,  or  the  wild  pheasant,  inhabits 
the  forests  of  India,  and  has  been  seen,  in- 
deed, by  navigators  in  almost  all  the  Indian 
and  South  Sea  islands.  This  is  the  unques- 
tionable origin  of  all  the  domestic  varieties 
throughout  Europe,  of  which  we  shall  no* 
tice  the  following. 

P.  gallus,  or  the  dunghill  cock.  The  moit 
interesting  animal  under  this  variety,  is  the 
game  cock,  which  is  found  in  greater  per- 
fbction  of  vigour  and  courage  in  England, 
than  in  any  other  country ;  and  the  irasci- 
bility and  jealousy  of  which  has,  in  ahnost  all 
agcti,  occasioned  it  to  be  employed  m  the 
sanguinary  divenion  of  cock-fighting;.  This 
practice  is  carried  to  a  great  extent,  even 
among  the  mild  inhabitants  of  China  and 
India,  whose  manners,  or  principles,  might 
be  coneeived  in  the  highest  state  of  repng- 
nanee  to  it.  The  polished  civilisation  of 
the  Athenians  did  not  prevent  their  engag- 
ing in  it  with  considerable  ardour,  and  the 
Romans  encouraged  it  with  all  th^t  fond* 
ness  which  might  be  expected  from  a  na- 
tion established  by  rapine,  and  as  it  were 
educated  in  blood.  From  them  it  was  m- 
trodocedinto  England,  where  it  has  occasion- 
ally been  patroniaed  by  monarchs,  and  is  still 
indnlged  in  both  by  lords  and  plebeians 
with  considerable  frequency,  though,  proba- 
bly) not  to  such  a  degree  as  in  some  former 
periods.  The  appearance  of  tliis  animal, 
when  under  the  agitation  of  strong  feeling, 
is  highly  interesting,  indicating  boldness, 
freedom,  and  energy,  of  a  very  superior 
character ;  and  the  beauty  of  bis  plumafe^ 
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•nd  iffae^liilness  of  lib  moveineiito,  com-  class  and  order.    Natond  order  of  Umbel* 
bine  stron^ty  to  her^ten  the  effect.    Tbe  latae,  or  UmbelKfene.   Essential  diaracter : 
female  w  femarkable  for  great  fecmidlly,  floreU  of  the  disk  smaller;  frait  ovate, 
and  for  the  most  exquisite  porentttl'fotid.  even,  crowned  with  the  perianth  and  pistil, 
nem  and  sensibilities  ;  the  poets  of  aln^ost  Tliere  are  two  species,  m.  P.  aquaticomy 
every  age  and  nation  haying  introduced  it  roniroon  water  hemlock,  and  P.  mutellina  : 
us  the  most  expressive  tma^e  of  maternal  the  former  is  a  native  of  most  parts  of  Eu* 
dnty  and  tenderness.    It  is  tively  observed,  rope :  Upnaens  informs  ns,  tliat  the  horses 
by  the  great  French  mitaraKst,  that  **  doll  in  Sweden,  by  eating  this  plant,  are  seized 
and  tasteless  as  the  business  of  incubation  with  a  kind  of  palsy ;  this  effect  is  not  to 
may  be  thought  by  n9,  nature  may  have  be  ascribed  to  the  plant,  but  to  a  coleopte* 
made  it  a  sUte  of  extraordinary  Joy,  con-  rous  insect  breeding  in  the  stalks :  in  the 
iiecting,pro1>ably,  sensations  of  delight  with  winter,  tlie  roots  and  stem,  dissected  by 
whatever  relates  to  the  continuance  of  her  tlie  uiflncnce  of  the  weather,  afford  a  cu- 
oftprittg."    In  some  countries,  and  particn-  rions  skeleton  or  net-work, 
krly  in  Egypt,  chickens  are  produced  from        PHILADELPHUS,  in  botany,  synsf  a, 
eggs  without  the  assistance  of  the  parent  a  genus  of  the  Icosandria  Monogynia  class 
bird.   The  eggs  are  enclosed  in  ovens  beat-  and  order.    Natural  order  of  Hesperidess. 
ed  with  extreme  care  «nd  predsion,  and  Myrti,  Jnssieu.    Essential  character:  ca- 
mmed at  certain  intervals,  and  thus  hun-  lyx  four  or  five-parted,  superior ;  petals 
dreds,  and  even  thousands,  are  annually  four  or  five;  capsule  four  or  five-celled, 
■produced  in  one  establishment;  but  chick-  many-seeded.    Tliere  .are  four  species,  of 
ens,  thus  produced,  are  stated  to  be  rarely  which  P.  coronarius,  common  or  white  sy* 
so  vigorous  as  those  batched  in  tlie  natural  ringa,  is  a  sbmb  that  sends  up  a  gAat  nam- 
mode.    See  Aves,  Plate  XII.  fig.  1.  ber  of  slender  stalks  fi-om  the  root,  seven  or 
P.  cotehicus,  or  the  common  pheasant  eight  feet  in  height,  putting  fi>rtb  several 
These  birds  are  fi>und  in  almost  every  ter-  short   branches  from   their  side ;  leavea 
ritoryof  the  old  continent;  but  are  not  lo  ovate,  binceofaite,  three  inches  long,  and 
be  met  with  in  America.    Their  wings,  two  broad  in  the  middle,  terminating  hi 
firom  their  shortness,  are  ill  calculated  to  acute  points,  with  several  indentures  on 
austain  a  long  flight.    They  resemble  the  their  edges ;  they  have  both  the  taste  and 
partridge  in  breeding  on  the  groimd,  and  scent  of  fresh   coemnbers ;  the  prnnaiy 
lay  from  twelve  to  lifteen  eggs.    In  many  flower  is  five-deft  in  the  calyx,  corolla,  pis- 
parts  of  this  kingdom  they  have  been  intro-  til,  and  capsule ;  the  rest  are  four-deft.    It 
duced  witli  great  success,  exhibiting  an  in-  as  a  native  of  the  South  of  Europe, 
teresting  and  beantifid  object  to  the  ad-        PHILLYREA,  In  botany,  a  genus  of 
mirer  of  nature,  and  fitfnisliing  variety  to  the  Diandria  Monogynia  class  and  order, 
the  pursuits  of  the  sportsman,  as  well  as  Natural  order  of  Scpiarise.  Jasminese,  Jus- 
te the  luxuries  of  the  table.    Pheasants  sieu.  Essential  character :  calyx  fonr-toolb- 
prefer  low  woods  bordering  upon  valleys,  ed ;  corolfai  four-cleft  ;  berry  twocdled ; 
are  extremely  shy,  and  never  associate  but  seeds  solitary.    There  are  three  spedes, 
in  the  spring.'  The  hen  pheasant  has  been  which  are  distinguished  by  the  form  and  in- 
occastonally  discovered  with  the  feathers  denUtions  of  thdr  leaves;  they  are  sbmbs, 
almost  universally  pecuUar  to  the  mate;  and  natives  of  the  southern  oonnUies  of  Ea- 
aod,  indeed,  this  circumstance  takes  place  rope ;  tbey  are  evergreens,  and  soffidently 
■in  several  other  genera  of  birds.  The  crow-  jbardy  to  thrive  in  the  open  air,  being  rarely 
ing  of  the  pheasant  is  very  similar  to  tliat  ii^ured,   except  in  very  severe  winteis, 
of  the  former  spedes,  bot  nut  so  loud  or  so  whicfa  causes  their  leaves  to  fall,  and  Idfli 
distinct.    There  are  many  varieties  of  the  aome  of  the  weaker  brandies ;  these  aw  re- 
pheasant  tribe  kept  in  the  aviaries  of  the  paired  by  new  shoob  the  following  snm- 
curioos  ui  this  kingdom,  exhibiting  the  most  mer ;  there  are  few  evergreens  wlu'ch  ave 
admirable  plumage,   but  not  sufficiently  hardier  than  the  phillyrea,  or  that  deserve 
bardy  to  endure  tlic  rigours  of  winter  in  more  to  be  cultivated  for  pleasure, 
this  cUmate,  where  the  P.  colchicus  alone       PHILOLOGY^  a  science,  or  rather  «- 
has  brcnnie  nationalized.    See  Aves,  PUte  semblage  of  several  sciences,  consisting  of 
Xn.  fig.  «.  grammar,  rhetoric,  poetry,  antiquities,  bis- 
PHEASANT.    See  PuASf  anits.  tory,  and  criticism.    Philotogy  is  a  kind  of 
PHELLANDRIUM,  in  botany,  wnter  universal  literature,  conversant  about  all 
hemlock,  ft  genus  of  the  Pentandria  Digynta  the  soiences,  tltdr  rise,  pn^ress,  Mlbon, 
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&f.    It  Bttk^s  what  tlie  Firench  call  the  of  mind  is  thestndy  of  tlie  varions  brancta 

beUet  Uttres.   In  Uie  nniversttieft  it  is  called  of  the  mathematicfl  and  of  natfinil  philoto- 

livmaiiities.    Anciently,  philoiogy  was  only  phy.    But  habits  of  rpflection  and  good 

apartof^^mmar.  sense  are  all  which  are  essential  to  tiie 

PHILOSOPHER,  a  peraon  versed  in  beneficial  pnrsuit  of  mental  science ;  and 

philosophy  ;  or  one  who  makes  profession  with  these,  it  will  in  all  cases  lead  to  results 

of,  or  applies  himself  to,  the  stndy  of  na-  highly  important  to  individual  welfiu-e  and 

ture  and  morality.    See  Phiumophy.  usefiilneaa. — ^The  yonng  in  particular  will 

PHiLosoniCR*s  sfoiK,  the  greatest  ob-  be  led  by  an  acquaintance  with  tliQ  practi- 

ject  of  alcliymy,  is  a  long  sought  for  prepa-  cai  laws  of  the  mind,  to  perceive  bow  their 

tion,  which,  when  fovnd,  is  U>  convert  all  present  conduct  affects  their  future  oharac- 

•the  tme  mercnrial  part  of  metal  mto  pure  ter  and  happiness ;  to  perceive  tiie  impor* 

•gold,  better  than  any  that  is  dug  out  of  the  lance  of  avoiding  a  frivolous  employment 

mines,  or  perfected  by  the  refiner's  art.  of  their  time,  without  any  ^d  beyond  mere 

PHILOSOPHY, nMnfnl.  l.Thatsdeaee  amusement;  to  perceive  the  impoesibility 

which  teaches  us  the  laws  of  our  mental  of  indulging  in  vicious  gratifications,  with- 

liame,  which  shews  us  the  origin  of  our  van-  cut  lessening  their  means  of  happiness,  and 

ous  modes  and  habtls  of  thought  and  feeling,  checking  their  progress  towards  excellence* 

how  they  operate  upon  one  another,  and  They  will  learn  how  habits  are  formed, 

bow  they  are  cultivated  or  repressied,  is  almost  imperceptibly,  and  when  long  exer« 

mentid  philosophy,  or  the  philosophy  of  tlie  cised  how  exceedingly  difficult  it  is  to  era- 

faaman  mind.  The  well  directed  sta(^  of  it  dicate  them ;  they  will  learn  to  consider 

calls  into  action  and  improves  the  higliest  the  formation  of  habits  as  requiring,  there- 

inteUectoal  fiM»Ities  i  and  while  it  employs  fore,  their  utmost  circumspection.    They 

the  powera  of  the  mind,  it  suggests  the  best  will  be  enabled  to  discern  viljat  habits  of 

means  for  their  culture,  and  the  best  mode  thought  and  feeling  are  baneful,  vrhat  use* 

of  their  direction.    It  enables  us  to  trace  ful ;  what  means  of  happiness  shonld  be 

the  intricacieB  of  our  own  hearts,  and  pomts  regarded  as  of  primary  value,  what  shouhl 

cmt  the  proper  discipline  for  their  come*  be  regarded  as  secondary  only.— In  short, 

tion.  It  discovers  to  us  the  real  excellencies  there  can  be  no  besilation  in  affirming  that 

of  the  miad,  and  guides  us  m  our  cffi>rts  for  next  to  the  immediate  pursuits  of  religion, 

the  attainment  of  them.  To  success  in  form-  to  which  the  laws  of  the  mind  direct,  a 

ing    the  moral  and  mental  character  of  judicious  acquaintance  with  those  laws  is 

otJiers,  it  is  more  or  leas  essential ;  for  It  the  most  important  means  for  the  right  em- 

discleees  the  nature  of  our  influence  over  ploymentof  that  period  of  life  on  which  the 

their  muids,  and  the  best  mode  of  exerds-  happiness  of  onr  existence  in  a  great  mea- 

ing  it  so  as  to  bring  their  various  fiiculties  sure  depends. 

into  the  host  adjasted  and  moat  perfect  S.  We  cannot  even  attempt  to  give  oor 

state.    Pursned  with  proper  views,  and  in  readers  a  comfriele  system  of  tliis  important 

a  proper  manner,  it  lays  the  be»t  foundation  science ;,  however  brief  it  might  be  made^ 

for,  the  highest   degrees  of  uitellectual,  if  it  were  as  comprehensive  as  the  subject 

moral,  and  religions  improvemen  t^ — **  Thero  requires  it  vroald  occupy  loo  great  a  portion 

are  difficulties,*'  to  use  the  words  of  the  of  this  work :  what  we  wish  to  aim  at  is,  to 

great  Hartley,  ^  both  in  the  word  of  God  give  such  a  view  of  the  leaduig  faiws  of  our 

and  in  his  works ;  and  these  difficulties  are  mental  frame  as  may  direct  tlie  tlioughts  of 

so  magnified  as  to  lead  to  seep-  the  inquirer  into  a  right  channel,  and  serve 

infidelity,  or  atheism.     Now  tl^e  as  a  fwmdation  for  the  results  of  attentive 

contemplation  of  oor  own  fume  and  ctm-  reAection,  which  reading  nmy  assist  in  gain* 

atitntioo  appears  to  me  to  <tave  a  peculiar  tag,  but  can  seldom  impart 
teadcnev  to  lenen  these  diffieuliies  attend* 

improve  their  evidences,  as  well  as  to  eon-  ^^^' 

tar  with  them  in  thehr  detenninatioB  of  4.  That,  wtMtever  it  be,  which  thuiks, 

man's  duty  and  expectatioiis."  and  foels,  and  wills,  is  called  mind :  that 

%,  The  best  groaed-work  for  the  purndt  part  of  th«  human  being  wbidi  tliinks,  and 

of  mental  science  is  an  arcuiate  judgment,  feels,  and  wills,  is  oaHedi  the  hunum  mind, 

a  dascriminating  penetnting  intellect,  and  5.  We  observe  without  us  and  within  us 

a  habit  of  correct  and  cautions  reasoning ;  nnnmnMBB  phenomena;  the  object  of  phile* 

ittd  Ibcnfore  the  best  preparatory  coltun  sophy  is  to  dtdnce  firam  them  eertaiofene* 
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nl  laws  agreeable  to  which  they  are  pro-  thought  of,  miSk  Hriog  the  idea  of  the  mp* 

doced,  and  then  to  employ  thoie  Uws  in  pearasce  of  an  orange.    Again,  the  iderof 

the  explanation  of  other  phenomena.  Men-  the  word  home  is  accompanied  by  a  certain 

Cal  philosophy  ponoes  the  same  method  feeling  which  is  altogether  different  tfvom 

which  has  been  so  saccesifiilly  adopted  In  that  which  accompanies   the  idea  of  the 

natnral  philosophy ;  and  as  in  physics  simi*  word  ship :  if  we  Uunk  abont  it  a  little,  we 

faff  phenomena  are  referred  to  the  operation  nsoally  have  the  idea  of  a  particnlar  bouse 

of  some  one  caiae  or  power,  so  in  mental  recalled ;  this  is  a  simple  idea  (or  idea  of 

science  those  phenomena  which  have  all  semation  or  conception)  connected  with 

one  eommon  feature  are  referred  to  some  other  ideas,  but  not  combined  with  them ; 

fiiculty  or  property  of  the  mind,  by  whose  but,  m  general,  if  the  word  occurs  without 

operation  these  phenomena  are  suppooed  to  the  mind  dwelling  upon  it,  we  may  perceive 

be  produced.    What  those  mental  or  phy-  an  indistinct  feelinf ,  which  is  composed  of  a 

aical  powers  are,phaosopbydo9snotproreis  Tanety  of  sunple  idtMy  received  from  a 

|0  eiKplain^  variety  of  those  objects  to  which  we  give 

6.  u  we  hold  a  luminous  body  before  the  the  name  bouse.  That  the  feeling  is  thus 
eye  it  produces  some  change  in  the  state  of  composed  we  haye  a  iiiU  right  to  as^rt,  on 
that  organ,  and  this  produces  in  the  mind  a  an  attentive  consideration  of  the  customary 
feeling ;  this  feeling  is  called  a  sensation,  processes  of  the  mind. — Simple  ideas  may 
This  name  is  abo  given  lo  all  those  other  then  be  connected  with  otker  ideas ;  or 
feelings  wbieli  are  produced  in  a  simibir  they  may  blend  and  coalesce  with  other 
way,  riz.owhig  to  a  diangein  the  organs  of  ideas,  so  as  to  fprm  new  ones,  which  are 
sense,  whatever  be  the  cause  by  which  the  called  compound  or  complex  ideas.  Tbe 
.change  is  produced. — ^The  general  fiiet  or  general  fact  is,  tha(  connexions  and  compo* 
kw  is,  that  sensations  are  produced  by  sitions  take  place  anioqg  pur  ideas ;  and 
what  aflects  tlie  organs  of  sense.  Now  to  when  thps  connected  qr  compounded,  vre 
account  for  tins  lact,  we  infer  tiiat  tiie  mind  say  that  they  are  associated  together,  and 
is  possessed  of  a  power  or  capacity  which  the  connected  or  compounded  group  we 
we  call  sensation,  or,  better  to  avoid  am«  call  an  aasocation.  To  account  for  the 
biguity,  the  sensitive  power.  This  then  is  formation  of  anociations,  we  infer  that  the 
that  pow^  or  capacity  of  the  mind  by  nund  possesses  a  power  or  capacity  of  con- 
whose  operation  it  receives  sensations  from  iiecting  or  combming  ideas,  which  may  ha 
things  which  affect  the  organs  of  sense.  called  the  associative  power.    This  then  is 

7.  We  know''  as  a  matter  of  feet,  that  that  power  or  capacity  of  the  nund  by 
though  sensations  cease  soon  after  the  ex-  which  it  connects  iad  compounds  ideas, 
dting  object  is  vritbdr^wn,  yet  if  tiiey  have  9.  Once  more ;  it  is  obvious  that  without 
been  prodored  sufBdentiy  oflen  and  vividly,  any  extennl  excitement  of  the  nerves  by 
the  causes  of  feelings  similar  in  kind  remain  which  muscular  motfon  is  produced,  the 
in  the  muid,  fud  those  similar  fedings  c^  mind  can  produce  such  motioii ;  in  other 
recur  when  no  change  is  produced  in  the  words,  tfaatstate  of  the  motory  nerrea  by 
organs  of  sense.  These  are  called  ideas  z  which  muscular  motion  m  c^ted,  can  ba 
they  are  the  relicts  of  aenBations.--'8ach  is  produced  by  the  niind,  We  do  not  here 
the  general  tew  or  feet  The  operation  or  inquire  how  the  mind  learns  to  use  its  it^w 
pet  of  retaining  relicts  of  sensations,  may  ence  over  the  motoiy  nerves,  but  state  tho 
with  the  strictest  propriety  be  termed  re-  feet,  that  muscular  motiopcan  be  prodnoed 
tention  ;  and  to  account  for  it,  we  faifer  that  by  the  mind  without  external  excitement 
fhe  mind  possesses  a  power  or  capacity,  To  account  for  this  we  Uifer  that  the  mind 
which  vre  may  a|U  the  retentive  povrer.  possesses  a  power  or  capadty  of  ingnesicsi^ 
This  then  ii  that  ppwer  or  capadty  of  the'  the  moteiy  neryes  so  as  to  produce  mnscu- 
mind,  by  which  it  retains  relfcts  pf  sensations,  lar  motion,  vrhich  nmy  be  called  the  motive 

8.  Again  ;  it  is  an  indisputable  fact,  that  -  power.^^^e  have  no  name  appropriate  tp 
these  ideas  or  relicts  of  sensations,  do  not  those  states  ^  wfmd  which  produce  the 
remain  single  in  the  mind,  bnt  become  con-  changes  in  the  motory  nerves  requisite  for 
pected  with  one  another,  so  that  the  recur-  mnsonlar  motion ;  and  we  are  thmfere  aa 
fence  of  one,  prof  its  corresponding  sense-  fer  ^eelrom  a  difficulty  which  has  aocom- 
tion,  will  bring  on  anotiier;  and  that  in  cer-  panied  us  when  speaking  of  sensations  and 
tdncaseathey  become  so  blended  together,  ideas :  tiiese  terms,  as  they  are  generally 
that  tim  parts  can  scarcely  be  distinguished,  used,  imply  timt  Uie  cosMieusnem  of  tfm 

the  word  onnge  dtber  pMWNm^eii  Of  mind  is  exqted.    But  it  appean  an  al^no^ 
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lkidi9|Hitibte  Act,  that  the  mental  organt,  out  any  fnrtiier  mediniD,  fumiifaci  to  the 
whatever  they  be,  by  whose  action  the  con-  conscioni  or  percipient  principle  the  objecta 
$chmDe$$  is  excited,  often  are  in  a  state  of    of  comciousness  or  perripiency,  may  be 


activity  without  such  excitement  of  the 
consciousness;  in  other  words,  that  those 
chanj^es  wttich  when  accompanied  with  con- 
sciousness are  termed  sensations  and  ideas, 
may  take  place,  and  produce  their  appro- 
priate effect  in  the  mental  sjrstem,  without 
exciting  the  conscious  or  percipient  princi- 
ple. In  order  to  enter  into  the  consideration 
pf  this  important  fiict,  it  will  be  necessary 
to  consider  somewhat  more  explicitly  in 
what  manner  we  employ  the  term  mind,  and 
to  introduce  some  less  customary  terms  in 
order  to  avoid  ambiguity. 

10.  In  the  philosophical  sense  of  the 
fermmindy  it  seems  to  belong  exclusively 
to  the  conscious  or  percipient  principle 
whatever  that  be ;  but  in  common  langiu^^e 
we  certainly  employ  it  differently :  e,g.xio 
pne  hesitates  m  saying,  <*  such  a  man  has 
an  extensive  store  of  knowledge  m  his 
fnind ;"  but  no  one  supposes  that  at  any  one 


califd  the  sensorinm.  The  parts  of  which 
the  sensorinm  is  composed,  by  whose  mM 
tiODS  or  other  changes,  without  any  further 
medium,  consciousness  is -excited,  may  be 
called  the  mental  organs.  By  the  mind,  we 
nndentand  tlie  whole  together,  the  consci* 
01U  or  percipient  principle  together  with  the 
sensorinm  ;  leaving  it  undecided,  whether 
oonscionsness  is  a  property  of  organised 
matter,  or  belongs  to  a  substance  essentially 
different  from  matter,  and  also,  whether 
the  sensorinm  be  or  be  not  the  medullary 
•ubstance  of  the  brain.  (See  Sbmsation.) 
Hartley,  as  is  well  known,  adopts  the  affir^ 
mative  in  the  hitter  case  ;  and  he  supposea 
that  the  changes  of  the  sensorinm  which  af- 
fect the  consciousness  are  vibrations  of  the 
mednUary  substance  (see  Vibration)  j  we 
consider  this  hypothesis  as  a  clog  upon,  at 
least,  the  adoption  of  his  grand  system  of  at* 
sociatlon,  and  should  preler  tlie  more  gene^ 


time  a  man  perceives,  that  is,  is  conscious  ml  term,  motions,  if  we  professed  to  decide 

of,  all  the  parts  of  that  knowledge :  in  the  respecting  the  nature  of  the  sensoriiun;  as 

same  manner  |io  one  would  hesitate  In  we  do  not,  we  shall  employ  the  still  more 

saying,  '*  such  a  person  has  a  great  fund  of  general  term  changes,  since  the  term  affec* 


valuable  reBections  for  the  conduct  of  life 
Stored  up  in  bis  mind,  which  he  can  produce 
whenever  drcumstances  call  for  them;"  but 
fio  one  supposes  that  those  reflections  are 
always  m  the  view  of  his  mind,  tluit  is,  that 
he  is  always  oonseious  of  them,  that  he  al« 
•wdys  perceives  them.  All  that  can  be 
meant  In  sodi  cases  is,  that  the  causes  of  his 
Ideas  (that  is  of  his  thoughts  and  feelings) 
remain  in  the  nund  ready  fer  excitement 
when  they  produce  ideas.—- Hence  then  the 
mind,  in  the  cooimon  acceptation  of  the 
term,  in  which  we  use  it,  consists  of  two 
parts,  the  consciow  or  percipient  principle, 
and  the  organised  substance,  which  furnishes 
to  the  former  the  oljects  of  its  conscious- 
ness  or  perdpiency.  What  the  oonsctoos 
or  percipient  principle  is,  is  probably  known 
to  him  only  who  formed  it :  we  may  betieve 
consmoosness  or  pereipiency  to  be  a  pro- 
perly which  is  the  necessary  result  ot;  or 

added  to,  a  certain  organised  system  of  changes  are  principally  important  to  uf 
matter ;  or  we  may  believe  it  to  be  a  pro-  when  accompanied  with  consciopsness,  an4 
party  of  some  substance  essentially  difierent  it  seldom  is  necessary  to  distinguish  between 
fitom  matter ;  and  we  apprehend  it  is  not  of    those  which  do  and  those  vrhich  do  not  ex- 


tions  is  already  appro|Jriated.— Hie  changea 
in  the  sensorinm,  or  mental  organs,  which 
may  exdte  the  conscieosnem,  may  be 
called  sensorial  changes.  Of  these  some 
are  produced  by  the  impression  of  extemaf 
objects  upon  the  organs  of  sense;  these 
may  be  called  sensible  chauges :  others,  aa 
we  know  by  their  effects,  are  produdhle 
vdtfaout  the  presence  of  external  objects  \ 
these  may  be  called  ideal  changes,  and  are 
the  raliett  of  sensible  changes;  a  third  daa^ 
are  those  which  are  followed  by  muscufaur 
action,  and  may  be  termed  motoiy  changes* 
Each  of  these  classes  of  sensorial  changea 
asay  take  place  vrithout  consdousness,  as 
we  shall  endeavour  to  show  in  the  next  pa* 
ragraph.  When  sensible  changes  are  ao* 
companied  with  eonaciousness,  they  are 
called  sensations ;  when  ideal  changes  are 
accompanied  with  consciousness^  they  are 
cdled  ideas ;   and  as  senfible  and  ^desil 


muefa  consequence  which  opinion  is  adopt- 
ed :  Imt  it  seems  usdisputable,  ttmt  in  the 
present  stale  of  knowledge,  we  cannot  ob- 
tain, on  either  side,  more  than  a  bare  pre- 
POSMienuiee  of  probabilities 


cite  it,  we  shall  not  usually  depart  from  the 
customary  nomendatnre.  Webayenotem^ 
appropriuted  to  denote  motory  changes  ac* 
comp.nied  with  consciousness:  this  defi- 
ciency probably  arises  from  the  circam- 


I t.ThaloigaoiMd  anhftaaoe,  whidi, witlh    ataacei  that  a^pscabtf  action  is  so  mi|ch  ^ 
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object  of  the  senses,  tiiat  by  associatioD  it  is  morniB^ :  MDenff^ether  stimnhtiug  appiiot* 
referred  to  tbe  moving  miBcle,  and  not  to  tions,  I  directed  a  feather,  dipped  in  Imrts- 
tbe  intermediate  fibrous  motions  and  seoso*  bom,  to  be  fireqHeotly  introdnced  into  her 
rial  changes ;  thos  while  writing,  all  the  mo-  nostrils.  Her  iadysbip,  when  in  health, 
tion  seems  to  be  in  the  fingers  and  in  the  was  ranch  addicted  to  the  taking  of  sonl^ 
lingers  alone,  thongh  even  the  minutest  mo-  «nd  the  present  irriution  of  the  olfactory 
tion,  except  that  wtiicfa  is  prodnced  by  some  nerves  produced  a  junction  of  the  fore-fin- 
extemal  stimalas  npoo  tbe  motory  nerve,  ger  and  tlwmb  of  the  right-hand,  the  elevn- 
implies  mot<iry  changes  of  the  sensorium,  tion  of  them  to  the  nose,  and  the  action  of 
and  should,  scientifically  speaking,  be  ro-  snttfllng  in  the  nostrils.  When  the  snnfilnit 
ferred  to  the  semoriun,  or  mind.  ceased,  the  hand  and  arm  dropped  down  in 
13.  To  show  that  sensible  changes  an  a  torpid  state.  A  fresh  application  of  the 
not  neoessasily  aoeompanie-d  with  con-  stimulus  renewed  these  successive  efforts; 
scion9ne»>,  we  observe,  that  the  diminu-  and  I  was  witneia  to  their  repetition  tiil  the 
tion  of  coMciousness  can  be  traced  in  hartshorn  lost  its  power  of  irritation*  pro* 
its  various  stages,  from  the  state  of  ac-  bably  by  destroying  the  sensibitity  of  the 
live  attention,  to  cases  where,  we  have  no  oUaclory  nerves,  llie  Countess  recovered 
reaiion  to  believe  tlmt  consaonsoess  is  from  the  fit  abont  six  o'clock  in  the  even- 
excited,  where  yet  we  have  abundant  ing ;  but  though  it  was  neither  long  nor  se- 
reason  to  believe  that  there  were  sensible  vere,  her  memory  never  afterwards  Amiah- 
dtaiiges ;  because  those  cfiFeets  are  pro-  ed  the  least  trace  of  consciousness  during 
dttced«  which  we  know  are  prodnced  by  its  continuance.*'  Now  bore  the  impres- 
sensatiom  (Uiat  is,  by  sensible  changes  of  sions  produced  by  the  hartihom  on  the  ex* 
which  we  are  conscious),  and,  as  far  as  we  temal  organ,  produced  (by  means  of  tbe 
know,  in  no  other  way.  We  cannot,  con-  nerves)  sensible  change^i  and  Iheie,  either 
sistently  with  our  requisite  limits,  advance  through  the  medium  of  ideal  changes,  or, 
-so  many  &cts  as  aray  appear  to  some  to  be  more  probably,  dhreotly,  produced  motory 
necessary  to  prove  our  statements,  but  the  changes,  which  <by  means  of  the  nerves) 
following  wUl  at  least ilhistrate  them.->Par-  produced  mnscalar  action.;  and  tbe  whole 
sons  much  accustomed  to  employ  notes  in  without  exciting  consciousness.  The  gia- 
shiging,  sometimes  feel  so  deeply  interest-  dual  diminutton  of  attention  to,  or  tbe 
cd  in  the  tlioughto  and  feelmgi  excited  by  oonsciousness  of,  exttemai  objects  of  sense* 
the  words  they  are  singinff,  that,  thougli  tbe  Hon,  (the  beat  of  a  clock  for  instance),  wlieo 
notes  continue  to  regukte  their  tones  of  the  mhid  is  becoming  closely  engaged  upon 
voice,  the  sensible  changes  are  altogetlier  some  object  of  reflection,  must  be  obvious 
unnoticed  by  them,  they  do  not  excite  the  to  every  one  who  thinks  on  what  passes 
consciousness.  Again,  many  who  have  been  witfam  him;  and  it  cannot  be  reqaisite  to 
long  accustomed  to  perform  upon  a  musical  aniaige  on  that  pouit— Those  who  admit 
instrument,  and  can  phiy  with  eaM  at  first  what  we  Imve  staled  respecting  aenaihie 
sight,  while  playing  a  piece  of  music  which  changes,  will  fed  little  hesitation  in  admit* 
they  have  not  seen  before,  can  converse  ting  the  same  positions  req>ecting  ideal 
and  carry  on  a  trafai  of  reasoning,  and  yet  duinges ;  because  the  latter  are  aM»;^y  re- 
play correctly :  the  appropriate  sensible  liets  of  the  former.  Bcskles,  there  »  ano- 
changes  must  in  such  cases  he  produced ;  ther  point  of  agreement.  Sensible  changes 
Ibrotherwise  the  proper  motions  of  tbe  fin*  are  produced  without  any' effort  of  the 
gers  could  not ;  but  they  are  not  accompa-  mind,  without  any  volition ;  so  alM  are 
nied  with  consdousness ;  as  soon  as  Hiey  ideal  changes,  lliese  latter,  when  not  in* 
are,  atteatton  to  the  conversation,  or  train  termpted  by  sensations,  follow  one  another 
of  reasoning,  is  interrupted.  In  the  same  in  a  train,  without  an  effort,  and  often  coo- 
manner,  persons  accustomed  to  read  aloud,  trary  to  effort,  reguhUed  by  the  modes  of 
can  continue  to  read  aloud,  even  whatlliey  connexion  to  which  tlie  incMdual  k  aasl 
never  read  before,  with  at  least,  correct*  prone.  We  believe  that  tbe  posilioa  ad* 
ness,  and  at  the  same  time  have  their  vanoed  respecting  sensible  changes,  at  tha 
thoughts  closely  employed  on  other  ob-  beginning  of  this  paragraph,  is  equaHy  ap« 
jects.  The  follouring  cuse,  stated  by  Dr.  pKcable  to  ideal  changes,  asutoiss  asttfuadss. 
Perdval,  will  l>y  most  be  admitted  as  a  We  shall  give  only  one  instance  of  that  case 
strong  corroboration  of  our  prindples.  **  8e-  in  which  consciousness  entirelgr  disappaan, 

Yeral  years  ago  the  Countess  of fell  where  yet  we  are  certain,  that  4liere  asust 

uito  an  apoplexy  about  seven  o'dodc  in  the  bate  been  ideal  cbangea.    £vei<y  one  who 
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rtn  add  np  a  colmnn  of  figures,  Xnowa  the 
mtore  of  the  openitioo,  because  it  is  learnt 
after  the  memory  has  acquired  consider- 
able power.    The  sum  of  two  or  three  fi- 
gures is  first  ascertained :  the  ideal  change 
of  that  sum  must  of  course  be  in  the  mind, 
and  with  that  snm  is  combined  the  next 
figure,  which  forms  a  new  sum,  and  so  on. 
Kow  then  there  is  the  act  of  adding  a  nnm- 
•  ber,  the  ideal  change  of  which  is  in  the 
mind,  to  another  number  of  which  there  b 
a  sensible  cliange,  and  there  is  the  ideal 
change  of  the  snm,  and  so  on,  continually 
tecurring :  this  we  perceive  when  we  are 
trying  to  add  ap  slowly.    But  persons  who 
are  very  fiiroifiar  with  snch  additions,  will 
tell  the  result  or  final  snm,  apparently  with- 
out an  effort,  apparently  without  the  inters 
vention  of  the  mind,  and  certainly  without 
any  consciousness  of  the  operations  and 
ideal  changes  which  must  have  passed  in 
the  mind  before  the  result  could  luive  been 
obtained.  It  will  not  irafreqnently  be  found, 
that  persons  very  much  habituated  to  these 
operations,  can  add  up  much  more  cor- 
rectly while  they  leave  themselves  uncon- 
scious of  the  operations  and  ideal  changes, 
than  when  they  are  conscious  of  them :  and, 
what  appears  to  us  to  settle  the  point,  as 
far  as  consciousness  is  concerned,  persons 
who  by  constant  custom  have  become  fa- 
miliar with  all   possible    combinations  of 
small  numbers,  can  go  through  a  series  of 
additions,  and  at  the  same  time  closely  en- 
gage the  attention  upon  another  object  | 
lor  instance,  can  dictate  one  or  more  let- 
ters.— As  to  motory  changes,  the  fact  is  so 
obvious,  that  muscular  actions,  which  must 
have  their  origin  in  the  mind,  as  being  re* 
golated  by  impressions  upon  the  external 
organs  of  sense,  go  on  in  long  succession, 
and  with  frequent  variation,  while  at  the 
same  time  the  attention  is  folly  occupied  by  * 
some  object  of  thought,  that  we  shonld  be 
ready  to  suppose  nothing  but  opposition  to 
•  pre>fbrmed  hypothesis,  could  lead  a  per* 
son  to  doubt  whether  in  such  cases  the  mns- 
cnbr  action   excited   the    consciousness. 
Sach  an  immense  variety  of  muscular  ac- 
tions are  contimmlly  taking  place,^  in  casei 
in  which  volition  was  once  concerned,  with- 
out io  any  way  whatever  attracthig  the^m^ 
tice  of  the  mind,  and  this  is  so  obvious  a 
fact,  and  so  satisfactorily  accounted  for  by 
Hartley,  that  however  plausible  the  coun- 
ter-considerations of  the  great  northern  phi- 
losopher, Dngald  Stewart,  (see  Elements, 
chap,  ii.)  we  cannot  suppose  that  they  can 
gain  adnilssiou  where  the  principle  of 
ctaCton  is  thoroughly  miderttood. 


'  13.  If  this  distinction  between  sensible 
and  ideal  changes,  and  sensations  and  ideas, 
be  jnst ;  or  rather,  if  the  existence  of  sen- 
sorial changes,  without  consciousness,  be 
admitted,  (and  we  more  and  more  feel  satis- 
fied that  it  is  a  fact,  and  if  so,  a  very  im-  - 
portant  one  in  our  mental  frame),  then  tlie 
four  preceding  faculties,  or  capacities  of  the 
mind,  are  to  be  referred  to  the  seosorium, 
and  are,  in  reaUty,  the  properties  or  powera 
of  the  mental  organs;  We  feel  disposed  to 
admit,  that  the  sensorium  is  the  medullary  * 
substance  of  tlie  brain;  but  we  beg  our 
readers  to  bear  in  mind,  that  what  we  have 
advanced  is  entirely  independent  of  thia 
opinion,  and  that  indeed  it  is  rather  clogged 
by  it.  We  use  the  terms  sensorium  and 
mental  organs,  becaoae,  in  oar  opinion,  they 
tei^d  to  give  greater  distinctn«M  to  our  re* 
flections  on  what  passes  within  us ;  but  it » 
with  no  view  to  decide  whether  they  are  ma* 
lerial  or  immateriaL-^Consciooanesi,  or  the 
percipient  faculty,  we  consider  as  a  distinct 
fiieal^  from  those  ahvady  mentioned ;  it  is 
the  faculty  or  capacity  by  which  the  mind 
is  afifected  by  aenaoriall  changes,  whether 
sensible,  ideal,  or  motory.  CoBsdonsnesa 
h  in  fact  the  notice  of  the  aund  itself;  and  ^ 
the  term  is  applied  to  that  state  with  which 
every  sensorial  change  which  excites  the 
notice  of  the  mind  is  attendedL*~Wlien  the 
oonsdonsoess  is  continnedi  either  on  a  par^ 
ticnlar  object,  or  on  a  particular  anceessiou 
of  ejects,  whether  or  not  that  cootinu-  * 
aace  is  caused  ^  volition,  tlte  state  of  the 
mind  is  called  attedtion.-«It  »  by  con« 
sciousness  alone  that  we  have  any  know- 

ledge  of  the  other  powers  of  the  mind;  and  . 
when  directed  to  their  operations,  the  ap« 
pellation  is  peculiarly  appropriate.  ^Yhen 
it  is  excited  by  sensible  changes^  it  b  usuaUy 
called  perception :  conadausaess  referring, 
to  tlie  operations  of  the  niBd,.as  such ;  per- 
ception to  them  as  produced  by  external 
ol^ects.  (For  an  accottiit  of  perceptions,  aa 
distinet  from  seosationa^  see  Sbmsation.) 
We  are  conscious  of  ideas  and  sensations; 
we  perceive  the  external  ohjects  which 
produce  impressions  on  tlie  external  organs. 
When  the  consciousnesa  is  suspended,  as  it 
often  is,  during  sleep,  &c  tlie  ever  active 
mechanism  of  the  mental  or^ns  proceecls  • 
in  such  cases,  its  operations  sometimea  ex- 
cites the  consciousness;  otherwise  we  know 
of  their  eoustence  only  by  their  effects.  On 
the  other  hand,  conscioosness  necessarily 
implies  sensorial  changes;  for  to  speak  of 
the  oouoiooiBeis  of  nothing  ■  an  ab« 
•nrdtty. 
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t.  OV  TOS  SENStTlTB  power: 

lib  For  a  roDsideration  of  the  lejidiog 
nets  respecting  this  fiiculty,  we  be^  our 
readers  to  consult  in  this  place  the  follow- 
ing articles  in  tlieir  order;  viz.  SBNSATioRy 
Sight,  Sme^i^  Sound  or  HBARiNOyTASTK, 
and  TotJCH.  In  tlie  first  will  be  found  a 
brief  account  of  the  physical  organ  of  sen- 
sation and  motion. 

II.'  DIP  THE  RBTBRtlVE  roH^ER. 

15.  Resfiecting  this  faculty  see  the  article 
RfiTEKTioiir>  wliere  will  also  be  foood  a  few 
notices  in^speoting  ocular  spectra. 

III.   OF  THE  ASSOCIATIVE  POWER. 

16.  This  principle,  if  not  the  sole  cania 
•f  all  onr  mental  pbeflomena,  except  the 
eriginaX  production  of  sensorial  cfaangea  and 
tendencies  to  them,  has  some  efitet  in  the 
origin  and  modifieation  af  all  of  tbeno.  It 
ii  owing  to  this  important  principle^  that 
sensations  become  the  signs  oif  thoughts  and 
feeUn^i,  by  itdiich  means  man  becomes  a 
social  being ;  that  the  whole  mental  fiimi- 
tnre  of  perceptions,  notions^  aSections,  pas- 
lions,  seotmients,  emotions,  See,  is  formed 
from  the  simple  relicts  of  sensation;  that 
man  irom  mere  sensation  rises  to  intellect, 
that  be  becomes  capable  of  reflection,  of 
aetioa.  In  abort,  whatever  mental  opera- 
tion we  attend  to,  exeq>t  at  tiie  very  ear* 
licst  period  of  mental  cnltvre,  we  find  asso- 
ciation the  canse  of  its  production,  or  inti- 
aoately  concerned  in  it 

17.  Hie  lact  of  the  connection  which  ex- 
ists between  many  ef  onr  sensorial  changes 
has  been  long  known;  bnt  it  has  generally 
been  referred  to- the  memory.  Mr.  Locke 
appeals  to  have  been  the  first  who  employ- 
ed the  principle  of  association  to  account  fbr 
aberrations  of  judgment  and  fedhig,  and 
for  customary  connections  of  ideas ;  bnt  he 
does  not  seem  to  have  been  at  all  aware, 
that  all  our  ideas,  except  those  which  are 
produced  by  mere  repetitians  of  nncom- 
pounded  sensible  changes  (i.  e.  ideas  of  sen- 
sation, or  simple  ideas,  $  8)  are  in  reality 
formed  by  the  influeiice  of  the  same  prin- 
ciple ;  that  all  our  aifections,  and  our  mental 
pleasures  and  pains,  are  nothing  more  than 
the  rdicts  of  sensation  fariously  combined 
by  associatkw.— It  seems  that  Mr.  Oi^,  a 
dergyman  in  the  west  of  England,  was  the 
first  who  endeavoured  to  show  the  possibi- 
lity of  deducing  all  onr  pinions  and  afiec- 
tions  finom  association  t  his  observations  on 
this  vAjMt  however,  as  Dr.  Priistliy  ob» 


serves,  amount  to  little  mdre  than  oonje#< 
ture.    These,  however,  led  Dr.  Hartley  to 
direct  hb  theoghis  to  the  subject ;  and  by 
an  nnitin  of  talents  in  moral  science,  in  na* 
tiiral  philosophy,  and  tu  a  professional  know- 
ledge of  the  human  frame,  with  a  mind  un- 
obscnted  by  selfish   tendencies,  he   was 
(Snabled  to  bring  into  one  extensive  system 
the  pnigress  of  the  mind  from  its  first  rudi- 
ments of  sensation,  through  the  maze  of 
complex  ideas  and  afifections,  to  show  how 
man  rises  from  sensation  to  intellect   **  Af- 
ter giving  the  closest  attention  to  the  subject 
in  a  course  of  several  years,  it  appeared  to 
him  very  probable,  not  only  that  all  our 
intellectual  pleasures  and  pains,  but  that 
all  tiie  phenomena  of  memoiy,  imagination, 
volition,  reasoning,  and  every  other  mental . 
afifecUon  and  operation,  are  only  different 
modes  or  cases  of  the  association  of  ideas;" 
(more  generally  of  sensorial  changes;)  **  so 
that  nothing  is  requisite  to  make  any  man 
whatever  be  is,  but  a  sentient  principle, with 
this  single  property,  which  however  admits 
of  great  variety,  and  the  influence  of  such 
circumstances  as  he  has  actually  been  ex- 
posed to."     His  great  work  was  begun 
when  he  was  about  twenty-five  yean  of 
age ;  it  was  published  in  the  begiiming  of 
1749,  vriien  he  was  little  more  than  forty- 
three  years  of  age. '  He  lived  nine  years 
after,  but  he  left  it  without  any  change ;  and 
he  does  not  appear  to  have  written  any 
additional  paper  on  the  subject — As  Dr.  H. 
expected,  his  work  remained  for  a  consider- 
able time  unnoticed.    Tucker  (A.  Search) 
was  obviously  acquamted  with  it,  and  owed 
much  to  it ;  but  he  seldom  speaks  of  Hart- 
ley except  respecting  his  hypothesis  of  vi- 
brations.   Dr.  Priestley  had  the  merit  of 
brinaing  Hartley's  system  forvrard  to  the 
public  notice ;  and  tlie  celebrity  which  he 
had  acquired  among  dififerent  classes  of  the 
philosophic  world  attracted  the  attention  of 
thinking  people  to  the  doctrine  of  associa- 
tion.   About  thirty  yean  after  the  publica- 
tion of  till  origfaial  work,  be  published  in 
abridgment  of  it;  in  which  he  left  out  the 
deductions  from  the  principal  theory  re- 
specting the  rule  of  tife,  the  troth  of  Chris- 
tianity, &c  and  as  mocfa  as  be  could  of  the 
bypothesis  of  vibrations.    Since  that  time 
the  system  of  Hartley  has  been  rapidly 
gaining  ground  in  South  Britain;  and  it  is 
noW|  probably,  pretty  generally  adopted  by 
those  who  think  chisely  on  the  subject    In 
North  Britain,  owin«r  pirtly  to  theological 
and  metaphysical  prepossessions,  still  mora 
p«iiia|M  tn  Dr.  Priestley's  rough  and  unjns* 
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tIfiaUy  severe  atteck  npoB  three  of  tke 
Scotch  phfloiophen,  whose  mental  end  mo* 
nl  chmcter  ranked  high  among  their  coun- 
Irymen,  the  prindptet  of  Mtrtley  liave 
made  but  little  progress.  The  pluiosophtcal 
•ysteitts  of  Scotland  have  been  somewhat 
modified  by  it;  but  those  who  rank  the 
highest  seem  little  inclined  to  admit  it  in  its 
full  extent.  However,  the  writings  of 
Dogald  Stewart  shew  that  he  has  done 
■omething  towarda  clearing  the  way,  and 
the  Glasgow  Professor  of  Moral  Phflosopby 
in  his  lectures  does  more;  and  there  is  rea- 
son to  hope,  that  when  the  present  genera- 
tioD  has  passed  away,  the  tme  principles  of 
mental  science  will  gain  a  firm  bold  there  as 
well  as  in  South  Britain.  We  ardently  vnsh 
the  extensive  adoption  of  the  Hartleyan 
system,  because,  while  it  satisfactorily  ex- 
plains the  causes  of  our  mental  phenomena, 
it  fiimithes  the  best  guide  in  the  moral  and 
mental  culture  of  the  mihd. 

18.  We  have  already  stated  that  the  asso- 
ciative power  has  two  grand  modes  of  ope- 
ration, connection  and  composition:  it  it 
not  easy  to  keep  them  distinct ;  hot  in  many 
cases  it  is  practicable,  and  often  tends  to 
precinon  in  our  reflections  and  reasonings* 
In  what  we  shall  advance  respecting  the 
operations  of  this  power,  we  shall  keep  this 
distinction  somewhat  in  view.  We  shall 
Ytate,  first,  the  classes  of  connections  which 
exist  among  our  sensorial  changes ;  and,  se- 
condly, some  of  the  principal  laws  of  con- 
nections :  we  shall  then  proceed  to  detail 
some  of  the  leading  fiicts  relative  to  com- 
positions, and  the  formation  of  our  com- 
pound notions  and  feelings.— It  wotdd  be 
nost  strictly  philosophical  to  begin  vrith 
compositions ;  becanse  connections  are  form* 
cd  not  only  among  simple  sensorial  efaanges, 
Imt among  thoseabo  which  are  componnM ; 
in  other  words,  not  only  among  sensations^ 
mmple  ideas,  and  stng^e  mnscnhr  actions, 
bat  also  among  those  which  have  been 
Mended  together  into  complex  states :  and 
we  shall  sometimes  hnve  occasion,  in  what 
ive  state  as  to  connections,  to  suppose  sodi 
conapositions  actnaOy  fiirmed.  On  the 
other  hand,  connections  are  much  more  ob- 
irions  and  more  eaiUy  coaqireheoded  than 
compositions ;  and  a  smtement  of  some  fiicts 
Tespecting  the  former  will  lead  to  an  easier 
acqoaintance  with  the  hater. 

19.  **  That  one  thought  is  suggested  to 
themindby  anottwr,**  says  the  elegant  and 
philoM»phic  Stewart,  •*  and  that  the  sight  of 
an  external  ofegect  often  recals  fimner  oc- 
cofrcaeci  and  revivcf  limner  Icdaifi,  are 


ftets  which  are  perfecdy  fiuniliar,  ereo  tJ 
those  who  are  least  disposed  to  speculat« 
concerning  the  principles  of  tbor  nature. 
In  passing  along  a  road  which  vre  have  for- 
merly travelled  in  the  company  of  a  fnend, 
the  particulars  of  the  conversation  in  which 
we  were  then  engaged,  are  frequently  80g« 
gested  to  us  by  the  objects  we  meet  with. 
In  sncb  a  scene  we  recollect  that  such  a 
particukv  suliject  was  started ;  and  m  pass* 
ing  the  difierent  houses,  and  plantations,  * 
and  rivers,  the  arguments  we  were  discuss* 
ing  when  we  last  saw  them,  recur  sponta^ 
neoosly  to  the  memory. — The  connection 
vrhich  is  formed  in  the  mind  between  the 
vrords  of  a  language  and  the  ideas  they  de- 
note ;  the  connection  which  is  formed  be* 
tween  difierent  words  of  a  discourse  which 
we  have  committed  to  memory;  and  the 
oonnection  between  the  difierent  notes  of  a 
piece  of  music  in  the  mind  of  a  musician, 
are  all  obvious  imtances  of  the  same  general 
law  of  our  nature.-~The  influence  of  sen- 
sible objects  in  reviving  former  thoughts  and 
former  foelmgs,is  more  particnfatfly  remark- 
able.   After  time  has  in  some  degree  re- 
conciled us  to  tibe  hns  of  a  ftiend,  how  won- 
derfiiUy  are  we  afiected  the  fint  time  wo 
enter  tiie  house  where  he  lived.    Every 
thing  we  see,  the  apartment  where  he  stu^ 
died,  the  dudr  upon  which  he  sat,  recal  to 
us  the  happiness  we  enjoyed  together,  and 
we  shookl  foel  it  a  sort  of  vkikition  of  that 
fcspect  vrhich  vre  owe  to  his  memory,  to 
engage  in  any  light  or  indifierent  disoomse 
when  snch  objects  are  before  iis."'^-So  agaio 
every  one  must  have  noticed  the  connec- 
tions vrhich  exist  between  our  thoughts  or 
sensations  and  muscular  actions.    A  per- 
former looks  at  the  notes  of  his  book,  and 
the  appropriate  motions  of  his  hands  and 
fingers  foUow  vrifo  immediate  sncccssion. 
While  vre  are  vrriting,the  thoughts  we  wish 
to  conununicate  suggest  the  appropriate 
words,  and  these,  vrith  an  almost  tnslanta- 
neons  succession  of  motions,  are  written  on 
the  paper  before  us.     We  are,  perhaps, 
more  strack  vrith  diis  In  vrriting  shortlmnd 
than  long;   the  dnuractcfs  appear  at  the 
representatives  of  the  thoughts  of  our  mind, 
almost  vrifiiout   knowmg  how  they   are 
made. 

SO.  All  these  foots  are  oVvionsly  nothing . 
ebe  than  cases  of  those  connections  vrhich 
are  formed  by  the  operation  of  the  aasiv 
ciative  povrer  among  our  sensorial  changes ; 
ID  other  words,  among  our  sensible,  ideal, 
and  motoiy  changes ;  m  other  wmds,  agMn, 
bat  1cm  gcMially,  imeBg  our  scMatiOM» 
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fdeu,   and  motory  diaoges.— We  should  tl»ey  are  vivid  and  easily  excited,  (hey  fMi 

prefer  emptoyiiif>iawliat  follows,  the  terms  qiiently  lead  Uiose  who  are  inattentive  t« 

sensible  changes  and  ideal  clianges,  ratlier  their  sensations  to  suppose  tliat  they  acu- 

thantlietemis  sensations  and  ideas,  becaose  ally  saw  and  heard,  at  %  particular  timef 

fliese  imply  consciousness,  which  we  luive  what  they  did  not  then  see  or  hear, 

before  stated  is  not  necessarily  excited  by  22.  Sensations  become  connected  with 

tlie  operations  of  the  sensitive  and  aMM>-  ideas,  so  that  the  repetition  of  the  sensa^ 

ciativepowen:  we  sliall,  however,  content  tion  witt  excite  the  connected  idea. — Of 

ourselves  witli  requesting  the  reader  to  bear  this  case  of  oonnectioos  the  foUowtng  will 

iu  mind,  that  whatever  may  be  said  r&>  serve  as  examples.    Words  associated  with 

spcctmg  counections  among  sensations  and  ideas,  will  readily  excite  them  even  when 

ideas,  might  b«^  stated  more  general^  re-  very  complex:  the  words  hero,  philosopher, 

specling  connections  among  sensible  and  justice>  benevolence,  truth,  and  the  like, 

ideal  changes.  Wliatever  tlie  sensortnm  be,  whether  written  or  pronounced,  iramedi*- 

or  whatever  be  those  changes  of  it  which  ately  call  up  with  precision  the  correspond* 

excite  the  consdoosneas,  it  is  among  those  ing   idea.     The  hearmg  of  a  particnfau' 

changes,    that   is,    among    the    sensorial  national  tune,   is  said  to  overpower  the 

changes,  that  connections  and  compositions  Swiss  soldier  in  a  foreign  land  wiih  melan* 

take  phice.  'choly  and  despair ;  and  it  is,  therefore,  fiifw 

bidden  in  the  armies  in  which  they  serve. 

CLASSES  OF  coNNEGTiOMS.  The  sottud  rccsls  various  heartfelt  reeoi* 

First :  a  sensation  may   be  associated  lections ;  the  idf»  of  the  peace,  and  the 

with  other  sensations,  ideas,  and  motoiy  freedom  of  tlieir  country,  of  the  home 

changes.  from  whfch  they  are  torn,  and  to  which 

tU  A  sensation,  after  having  been  asso-  they  may  never  return.    What  trains  of 

ciated  a  sufficient  number  of  times  with  interesting  thought  and  feeling  are  usually 

another  sensation,  will,  when  impressed  called  up  in  the  mind  by  the  sight  of  the 

ah)ne,  excite  the  simple  idea($  8.),  coa-  scencsof  early  pleasure,  where  passed  those 

respondmg  with  Uiatodier  sensation. — ^Thus  years  when  novelty  gave  cliarnm  to  every 

the  names,  smells,  tastes,  &:c.  of  external  sensation,  eveiy  employment  of  the  faculty, 

objects,  suggest  tlie  idea  of  their  visible  ap-  when  Iwpe  prej»ented   no    prospects  hot 

peanmce;  and  the  «ight  of  them  fuggesto  what  were  decked  in  "  fancy *s  &iry  fxost- 

their  names,  6u:,    In  the  same  manner,  a  .work,"  and  present  joys  precluded  all  ra- 

word  half  pronounced,  excites  the  idea  of  ^et  tor  the  past. 

the  whole  word ;  tlie  mention  of  the  lettecs  23.  Sensations  may  become  connec^ted 

a,  b,  suggests  the  idea  of  c,  d,  &c.;  tlic  with  nnisculai'  action,  that  is,  witli  thoae 

s^t  of  part  of  an  object  suggests  the  idea  sensorial  diaiiges  which  are  Ibllowed  by 

of  the  whole ;  and  tlie  sight  of  one  object  muscular  action }  so  that  the  sensation  wiU 

rccals  the  visual  idea  of  other  objects  whicli  excite  the  nwscuhu'  action,  witliout  tlie  ia- 

have  been  uniformly  or  very  frequently  seen  teivention  of  that  state  of  mind  whidi  is 

with  it. — ^Innumerable  other  instances  might  called  will. — A  person  antomaticaUy  (that 

be  given  with  httle  troahle,  but  we  shall  m  without  any  volition),  tarns  his  head  to- 

nention  only  one  other,  which  may  assist  wards  another  who  calls  hi^  by  his  name, 

some  of  our  readem  in  accounting  for  car-  .When  tlie  iiand  o^'anothff  is  rapidly  flDM»ved 

tain  cases  of  apparitions,    h,  was  one  day  towards  the  eye,  we  shut  the  eye  without 

hastily  passing  by  a  room  in  which  a  very  tliinkiog  about  it,  or  even  being  consciona 

excellent  friend  had  usually  sat  in  a  parti-  of  it.    When  copying  from  any  hook,  if  a 

cular  chair,  and  in  a  particular  part  of  the  person  is  very  familar  with  the  empWy* 

room.    His  thoughts  at  tlie  time  were  em-  ment,  the  s^propriata  motion  of  dlie  fis^icrs 

ptoyed  on  some  object  which  did  not  excite  immediately  foUows,  the  unprcssioi  pro»> 

deep  attention,  and  Uie  sight  of  tlie  chair  duced  by  the  apfiearaiice  of  tha  word.    In 

excited  in  his  mind  a  vivid  visnal  idea  of  tlie  same  manner  tlie  visible  impression  d^ 

his  friend  as  sitting  in  tliat  cliair.     The  rived  from  miU4cal  notes  regulate  tiie  m<^ 

friend  had  been  dead  some  weeks,  and  I^.  tions  of 'the  pefformer.  **  While  I  am  walk- 

involnntarily  came  back  for  another  vision,  ing  through  that  grove  before  my  window," 

but  without  effect. — Such  visual  ideas,  and  says  Darwin,.  ^'  Ido  notrun  against  the  treet 

similar  ideas  derived  from  the  other  senses,  or  the  biaoches,  though  my  thoughts  are 

particularly  from  the  hearing,  arc  by  Du-  ronij)letcly  eu^aged  on    sQa^e   othtr  ob- 

gaid  St«iiart  called  conceptions  -,  and  whete  ject ;"  the  ^ensiUg  iqipresiioii  productd  by 
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tlie  otjecti  Afoondy  excite  is  tiift  Moioiaiiii 
the  appropriatB  cannected  motoiy  chuiget, 
and  tiiese  the  actioD  of  certain  miucles. 

Secondly^  ideas  may  be  connected  with 
fCflsalions,  ideas,  or  motory  motions. 

24.  An  idea  associated  a  sufficient  nnm- 
her  of  times  with  a  semation,  wiil  excite 
the  siaq>le  idea  helongiog  to  that  sensation. — 
Thns  the  ideas,  whether  sunple  or  coniplez» 
which  have  been  sufficiently  assocurted  with 
names,  exdle  the  ideasof  their  respective 
names.  Hence  it  is  that  we  find  ourselves 
coi|tinoaUy  thinking  in  words;  that  is,  the 
tiains  of  ideas  which  pass  in  our  minds,  are 
accompanied  with  their  cortespondiag  ex- 
pressions, when  those  expressions  are  iami- 


S6^  Agani,  an  idea  associated  with  a 
motory  change,  will  excite  that  motory 
change,  (and  its  consequent  muscafau-  ac- 
tion).— ^Thos,  the  desire  to  perform  a  par- 
ticular  action  will  produce  the  correspond- 
ing voluntary  motion  of  the  limbs  -,  joy  pro- 
duces a  pleasing  cast  of  countenance ;  fear 
excites  trembling;  and  horror  distortion. 
In  the  same  manner  when  we  are  employed 
in  committing  our  thoughts  to  writing,  the 
idea  of  the  words  which  we  mtend  to  coan- 
mit  to  paper,  if  the  character  be  not  peon- 
har,  or  novel,  will  munediately  suggest  and 
be  followed  by  the  appropsiate  motion  of 
the  fingers,  and  this  without  the  mterven- 
tion  of  volition,  sometnnea  without  even 


liar  to  us:  and  it  may  be  remained  that    the  consciousness  of  the  motory  chan^,or 


the  habit  of  thinking  in  words  is  one  which 
contributes  greatly  to  aocnracy  and  facQity 
of  thought,  and  therefore  one  which  the 
young  reasoner  will  do  well  to  cultivate-^ 
Those  who  are  liabituated  to  reasoning, 
find  their  trains  of  reasomng  so  genenlly 
clothed  in  words,  and  words  so  necessary 
to  their  mtcHectual  operatioiH,  that  the 
words  are  what  they  most  attend  to,  and 
some  have  even  gone  so  fio-  as  to  suppose 
thai  general  reasoning  b  cooceined  merely 


of  the  muscular  actions  prodnced  by  them. 
So  also  in  speaking,  unless  some  difficult 
pronunciation  occur,  the  muscular  actions 
requisite  fi>r  the  formation  of  the  souads 
follow  immediately  the  conception  of  the 
words,  without  the  intervention  of  the 
wilL  / 

Thhrdly,  motory  chaqges,  (and  Iheir  eoi^ 
respondent  muscuhir  actions),  may  be  con- 
nected with  sensations,  ideas,  and  other 
motory  changes,  (and  their  correspondent 


about  words  aad  not  about  ideas.    They  muscuhir  actions). 

seem  to  lie  under  a  simikr  error  with  those  27.  Muscubr  actions  may  be  associated 

who  imagine  that  the  visible  appearance  of  with  sensations ;  that  is,  when  muscular  ac- 

oljects  is  all  we  attend  to  when  we  speak  of  tions  have  been  snffidentfy  long  assocmted 

magnitude,  shape,  Ice. ;  whereas  the  tiwt  with  sensations,  the  rvpetition  of  die  mns- 


is,  that  the  visible  appeanmce  is  nothing 

more  than  a  symbol  which  serves  to  intro- 

dnee  the  consected  complex  itfea  into  the 

nslDd  and  to  keep  its  parts  connected :  and 

thia  then  Is  the  grand  end  of  words  in  general 

itasooingw— We  are  conscioos  whale  we  are 

tfaiBking,  of  employing  the  relicts  of  audible 

stnsatious ;  we  seem  to  have  fiiint  sensa- 

HoBS  of  sounds  passing  in  the  scnsorium ; 

Iwt  it  appeals  pst>bable  that  those  who  have 

long  lost  the  use  of  their  hearing,  and  have 

gcsmiatty  employed  sight  as  the  intot  of 

knowledge,  have  a  train  of  vinsri.  Instead  of    Edgewurth,  represents  with  mnch  hnmoar 

smdible  conceptions.    All,  however,  which    the  cas^  of  a  poor  man,  who  had  the  habit 
partieuhnly  wish  to  have  noticed  here    of  twirhng  a  bit  of  thread  round  his  fi^er; 

the  thread  was  accidentolly  broken,  and 
the  orator  stood  orate. 

t8.  So  again  mwcnlar  actions  may  ba 
associatsd  with  ideas ;  thai  is,  when  mas- 
cnhur  actions  have  been  snflkiently  long 
associated  with  hieas,  those  musenhur  no- 
tions will  excite  those  ideas :  thus 
wiB  introduce  cheerfulness  into  the 
So  particuhtf  mnocuhtf  uctkms  have^  fimn 


cnlar  action  alone  will  excite  the  sfanple 
idea  belonging  to  that  sensation.  Thus  the 
actioo  of  dancing  will  bring  to  mind  the 
conception  of  the  nrasic  with  which  it  hu 
been  often  accompanied.  Again  children 
often  accastom  themselves  to  particuhn' 
motkma  of  the  Umbs,  while  committing  to 
memory,  or  while  repeating  what  they  have 
learnt ;  and  those  muscuhv  actions  m  many 
instances  become  necessary  to  thehr  eoneet, 
and  ready  recollection,  and  even  to  their 
at  aU.     Addison,  says  Mim 


Ihnt  these  thtags  afod  UBtances  of  the 
tsasntlisns  of  idem  with  sensations,  so  that 
the  idea  intiodnoes  the  shnple  idea  belong- 
ing lo  that  sensation. 

95.  Next,  an  Idea  assadated  with  an 
idea,  (whetiwr  nation  or  leeling)  will  excite 
that  idea.  Thus  the  idea  of  benevolence 
will  excite  that  of  merit ;  of  courage,  that 
of  honoor;  of  gteat  talents^  that  of  res- 
pect; of  cnsel^,  that  of  horror;  of  mean> 
that  of  eantenspt 

VOL.  V. 


habitual  cooneetion,  a  tettdency  to  excHe 
certain  trains  of  thought  or  states  of  mind  : 
R 
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lluMe  who  have  been  accustomed  to  one     instance  stated  in  §  21,  thesiibple  idea  beL 
postnre  whila  studying,  find  it  difficult  to     longing  to  a  sensation  is  so  vivid,  that  it 
ttady  so  wey  in  any  other  posture ;  and     equals,  if  not  surpasses  tiie  ori^al  sensa- 
penons  who,  while  engaged  in  deep  medi-    tion ;  and  it  should  be  observed  tint  the 
tation,  have  been  accustomed  to  any  little     sensorial  change  corresponding  to  the  sen- 
motions  of  body,  find  the  continuance  of    sation,  is  the  same  in  kind  as  that  coires- 
those  motions  requisite  for  the  continuance  ,  ponding  to  the  simple  idea  left  by  that  sen- 
of  their  abstraction  of  mind.    It  is  upon     sation ;  that  i;;,  any  sensible  change  and  its 
the  same,  principle  that  certain  postures  of    simple  ideal  change  are  the  same  in  kind, 
body  have  a  tendency  to  produce  those     differing  only  in  vividness,  and  sometimes 
feelings  which  all  should  have  when  addres»-     equal  in  that  respect. — It  may  also  be  well 
ing  the  Supreme  Being. — ^Tbe  cases,  bow-  to  observe  here,  that  when  Hartley  and  hie 
ever,  in  which  muscular  action  introduces  disciples  speak  of  muscular  actions  clinging 
ideas  either  simple  or  compound,  are  much  together,   they  ob^ously  mean  that  tlie 
less  numerous  than  those  in  which  sensa-    motory  changes  of  the  sensorium  become 
tioos  and  ideas  introduce  muscular  actions,     connected  together,  and  not  as  some  seem 
Id  fi|pt  it  is  not  the  usual  order  of  associa-    to  have  supposed,  and  indeed  as,  their  words 
tion ;  and  besides,  it  is  sometimes  very  dif-  imply,  Uiat  the  motions  of  muscles  are  con- 
ficult  to  say  what  effect  is  produced  by  the  nected   without  any  intervention  of  the 
muscular  action  itself,  and  what  by  the    mmd  (taking  the  term  in  the  popular  sense), 
sensations  which  generally  accompany  rons-    It  is  true  they  suppose  that  volition  has 
cular  actipn.    In  the  next  case  the  point  is     nothing  to  do  in  the  association  when  corn- 
dearer,  plete,  though  originally  perhaps  concerned 
89.  Muscular  actions  become  connected     in  the  formation  of  the  association  ;  and 
with  other  muscular  auctions  (that  is,  the  also  that  it  may  go  on  without  even  exciting 
motory  changes  which  produce  the  one  with     the  consciousness;  but  we  know  of  none 
those  which  produce  the  other),  so  that  whp  suppose  that  the  mental  organs  (the 
the  former  may  uitroduce  the  latter  with-  mind  in  the  popular  sense)  are  less  con- 
out  the  intervention  of  the  will.— If  differ-  cemed  in  the  connections  among  muscular 
ent  muscnhur  actions  are  produced  together,  actions,  than  in  those  among  sensations  and 
they  are  called  synchronous ;  if  one  imme-  ideas.    Ail  the  sensorial  changes  may  and  ^ 
diately  follows  the  other  they  are  called  do  become  connected  together,  and  the 
successive,  and  the  association  is  in  like  man-  one  may  produce  the  other,  and  so  on, 
ner  termed  synchronous  or  successive. — ^Tbe  without  the  consciousness  being  excited; 
motions  of  the  hands  when  a  person  is  pbiy-  but  no  external  impression,  whidi  does  not 
ing  upon  the  piano-forte,  the  motions  of  the  act  by  stimulating  or  impelling  the  moving 
hands  and  feet  in  weaving  and  in  ginning,  muscle,  can  produce  muscular  action  witb- 
■nd  varions  otlier  muscular  actions  which  out  the  action  of  the  mental  organs ;  and,  • 
will  readily  suggest  themselves  to  the  rea-  in  like  manner,  no  muscular  action  can 
der,  may  be  stated  as  instances  of  synchro-  produce  another  muscular  action  (except 
nous  associations  of  muscular  actions.    The  what  may  be  termed  mere  physical  motion, 
motions  of  the  organs  of  speech  in  reading  snch  as  might  be  produced  by  any  foreign 
or  speakUig,  of  the  feet  in  walking,  and  of  body  mechanically  acting  upon  the  mosco* 
the  fiqgers  in  writing  or  speaking,  are  in-  lar  system),  without  the  action  of  the  men- 
stNices  of  snccessive  associataons  of  muscu-  tal  organs.    The  whole  of  the  connectioo 
lar  actions.              «  is  mental,  add  we  thmk  that  if  this  idea  he 
30*  These  nine  cases  of  the  association  of  kept  in  view,  and  emptoyed  m  the  explana- 
sensorial  changes  are  comprehended   by  tion  of  the  Hartleyan  phraseology  raspeeCiog 
Hartley  in  the  following  general  theorem :  connections  among  nnacnlar  actioos,  that 
*<  If  any  sensation.  A,  idea,  B,  or  mnseolar  it  will  remove  some  of  the  difficnltifli  wfatch 
flsotion,  C,  be  associated  for  a  sufficient  are  felt  respecting  this  part  of  the  Hart- 
number  of  tunes  witli  anoUier  seniiatiott,  D,  leyan  system,  and  show  Unit  the  olejections 
idea,  £,  or  moscnlar  action,  F,  it  will  at  last  which  have  been  uiged  against  it  ansa 
excite,  d,  the  simple  idea  belonging  to  the  from  an  mcomplete  idea  of  that  system, 
ienmtioo,  D,  the  very  idea,  £,  or  the  very 

nniscnlar  action.  P.*— The  sensation  itself  ^^*  ®'  comiiCTiOHf.      • 

cannot  of  course  be  re-cxdted,  because        Wo  now  proceed  to  oar  aecond  object 

that  depends  upon  the  presence  of  the  ob-  ($  18.X  vix.  to  point  out  and  iUnstimte  some 

iect  of  the  sense ;  but  sometimes,  a^in  ao  of  the  leading  hws  of  that  dMi  of  aasoda* 
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tioiB  ^hich  we  term  connections;  pre- 
misfDf;  that  many  of  the  observations 
which  follow  are,  as  the  reader  will  readily 
perceive,  equally  applicable  to  that  class 
which  we  term  compoeitions.-^These  laws 
regard,  1.  Tlie  streni^  of  connections; 
S>  The  diannion  of  connections ;  3.  The 
fbnnation  of  connections  by  means  of  in- 
tennediate  links  (which  we  may  call  the 
law  of  transference) ;  and  4.  Habitoal  biases 
to  particnlar  kinds  of  connections. 

1.  The  Strength  tfCamudions. 

St.  The  strength  and  durability  of  con- 
nections depend  partly  npon  the  degree  of 
attention  with  which  the  connected  senso- 
rial changes  have  been  attended,  and  partly 
upon  the  fi^nency  with  which  they  have 
recmredin  connection ;  less  generally,  partly 
upon  the  vividness  of  the  connected  ideas ; 
and  partly  npon  the  frequency  with  which 
the  connected  ideas,  or  muscular  actions, 
have  recurred  in  connection. — We  may  ad- 
duce, as  an  illustration  of  the  former  cause 
of  strength  aad  durability,  that  circum- 
stances of  a  liglit  and  triv^  nature,  which 
have  occurred  while  our  minds  were  occu- 
pied with  subjects  of  a  strongly  pleasing 
nature,  form  no  connection  with  the  concur- 
ring train  of  ideas,  even  if  the  attention 
were  drawn  off  by  them.    For  instance, 
suppose  we  were  attending  to  an  interest- 
ing discourse,  if  our  attention  were  for  a 
moment  called  off  by  the  coughing  of  a  per- 
son near  ui»  the  train  of  thought  suggested 
by  the  sermon  would  form  no  connezion 
vrith  the  cause  of  the  interruption,  and  it 
would  pass  in  the  mind  witiiout  the  idea  of 
the   intermption  being  introduced*    But 
suppose  a  poor  man  to  have  ftllen  down  in 
a  6t  of  apoplexy,  the  circumstance  would 
strongly  usterest  finr  sympathy  and  excite 
our  attention;    many  feelings  would  be 
brought  into  active  exercise ;  and  the  ideas 
which  were  at  that  time  in  tike  view  of  the 
nnnd,  would  probably  ever  afto  present 
with  them  those  of  the  scene  which  so 
strongly  allected  w. — Hence  the  impor- 
tance that  those  who  have  the  care  of  edn> 
catioa,  should  seuM  the  happy  moments 
when  cironnstancaa  have  peculiarly  faite- 
rested  the  mind,  to  connect  with  them 
those  related  maznaa  of  prudence,  benevo- 
knee,  and  piety,  which  ao  mtrodnced  may 
have  a  lasting  cfieet  in  regnfauingthe  dis- 
positions bnt  which,  brought  in  a  form  less 
ittterestingt  will  haTe  no  permanent  boncl  of 
imIoOi  and  will  toon  be  obliteratad. — ^Hence, 


too,  the  importance  of  instilling  into  the 
mind  those  principles  which  are  designed 
to  have  a  constant  operation  in  the  thoughts, 
and  feelings,  and  actions,  of  life,  in  such  a 
form  that   they  shall   become  connected 
with  those  thoughts  and  feelings  which  have 
already  a  firm  hold  in  the  mind,  and  thus 
be  brought  into  view  and  excited  into  ac- 
tion much  more  frequently  and  uniformly. 
— ^The  effeet  of  frequent  recurrence  in  pro- 
ducing strength  and  durability  of  associa- 
tion, may  be  best  explained  by  the  associa- 
tions which  take  place  between  words  and 
their  corresponding  ideas.    These  connec- 
tions are  not  in  general  attended  with  any 
particular  cause  of  association,  except  fre- 
quency of  recurrence,  and  therefore  they 
are  the  most  unexceptionable  instances. 
Now,  other  things  being  equal,  we  6nd  tliat 
those  words  which  are  most  frequently  call- 
ed up  in  the  mind  in  connection  with  the 
ideas  to  which  they  belong,  have  a  closer 
connection  with  those  ideas ;  that  is,  the 
idea  suggests  the  word,  and  tlie  word  sug- 
gests the  idea,  with  greater  certainty,  and 
the  association  is  more  permanent.    The 
following  remarks   of  J>r.  Percival    will 
illustrate  this  general  principle.    **  Slight 
paralytic  affections  of  the^organs  of  speech,  ** 
says  the  Doctor,  **  sometimes  occur  without 
any  corresponding  disorder  of  the  other 
parts  of  the  body.    Hence  the  effort  to 
speak  succeeds  the  volition  of  the  mind 
slowly  and  imperfectly,  and  words  are  ut- 
tered with  fidtering  and  hesitation.    These 
are  facts  of  coaunon  notoriety :  bnt  I  hare 
never  seen  it  remarked  that  in  these  local 
palsies  the  pronunciation  of  proper  names 
is  attended  with  peculiar  difficulty;  and 
that  the  recollection  of  them  becomes  very 
obscure,  or  is  entirely  obliterated,  vrhile 
the   recollection  of  persons,  places,  and 
things,  remains  unchanged.    This  confirms 
the  tlieoiy  of  associations,  and  at  the  same 
time  admits  of  an  easy  solution  by  it.    For 
as  words  are  arbitrary  marks,  and  owe  their 
connection  vrith  vrhat  tliey  impart  to  esta- 
blished usage,  the  strength  of  this  connec- 
tion vriil  be  exactly  proportioned  to  thn 
frequency  of  their  recunence,  and  this  re- 
currence must  be  more  frequent  with  q>a- 
dfic  terms." 

53.  Besidca  these  two  nnlvemOy  operat- 
ing causes  of  the  strength  and  durability  of 
assodation,  it  is  proper  to  observe  that 
they  depend  also  npon  the  predisposition 
of  the  mind,  the  habitual  bias  of  thought 
and  feeling,  and  the  prevailing  cast  of  the 
anociatioos  already  Ibmed.    Hus  a^y  in 

R  a 
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pari  be  resolired  into  the  first  cause,  the  de- 
g^tt  of  vividness  of  the  connected  ideas ;  but 
ill  part  it  most  be  considered  as  separate. 
Where  there  are  associations  of  a  contrary 
tendency,  the  production  of  the  sew  asso- 
cifttion  implies  the  destruction  of  the  old 
one ;  and  hence  It  is  that  persons  who  have 
passed  the  prime  of  hfe  fatX  it  so  exceed- 
ingly difficult  to  acquire  new  associations 
whidi  ore  in  opposition  to  those  long  form- 
ed. Hence  it  is  that  all  those  improper 
biases  of  thought  and  feeling  which  oppose 
the  best  teguUtion  of  thought  and  feehng , 
sboald  be  carefully  shunned ;  all  those  asso^ 
cations  carefully  prevented  which  lead  the 
blind  away  from  God  and  duly,  or  which 
simply  check  the  reception  of  those  which 
accord  with  the  dictates  of  religion.  They 
do  more  than  durectly  ii^ure  by  their  own 
existence ;  they  injure  also,  and  this  in  no 
small  degree,  by  preventing  the  formation 
of  those  associations  which  directly  prompt 
to  the  coarse  which  duty  points  out. 

34.  An  acquaintance  with  these  princi- 
ples leads  OS  to  the  direct  method  of  con- 
firming associations  which  ure  essential  to 
onr  well-being ;  suppose,  for  instance,  the 
comsection  of  a  regard  to  the  will  of  Ood, 
with  our  conduct,  we  should  endeavour  to 
connect  as  much  as  possiUe  those  pleasur- 
able feelings  which  have  a  tendency  to 
strengthen  the  links  of  nnion,  we  should 
cultivate  the  connection  by  freqnentiy  and 
continually  bringing  it  into  action,  and  we 
ahonld  carefnUy  cultivate  those  related 
statea  of  mind  which  have  a  tendency  to 
foster  and  strengthen  the  connection.  To 
nvoid  vreakening  it  we  should  be  careful 
Bot  to  associate  any  contmy  trains  of  ideas 
(for  instance,  we  should  never  attach  feel- 
ings of  rididde  with  any  thrng  connected 
with  religion),  and  should  carefUly  avoid 
those  breaks  in  the  association  which  vrill 
follow  neglect  in  its  cultivatiesi.  And  it  is 
a  most  satisfiwiory  idea  that  if  viciona  asso- 
datiena  may  be  formed  so  strongly  as  to  lie 
beyond  the  power  of  the  individoal  to  amii- 
hikte  them ;  virtuous  aasociatioBa  may  also 
be  finmed  se  strong  and  permanent  as  to 
bid  defmnca  to  time  and  to  temptation. 
These  shall  snrvive  the  wreck  of  nature^ 
and  shall  adorn  the  mental  fabric  when  this 
weild,  and  aH  its  sorows  and  cafoymeats, 
shall  be  no  more. 

S.  i>t<«atsa  ^ConmetUm, 

59.  As  connections  are  necessarily  fbrm- 
ed,  and  frequently  without  any  voHtion  on 
the  part  of  the  individual,  by  the  before 
mentioned  cbcnmstanciiy  it  is  another  veiy 


important  law  of  tlie  assoruitive  power  that- 
these  connections  are  not  indestructible.— > 
We  observe  then  that  an  association  may  be 
destroyed  either  by  the  formation  of  other 
contrary  associations,  or  by  the  repetition 
of  it  being  in  some  way  or  other  prevented* 
Tims,  for  instance,  if  we  wisli  to  destroy  the 
association  by  wliich  we  iiave  attached 
ideas  of  merit  to  Uiose  spurious  ideas  of 
coorase  which  lead  a  man  to  sacrifice  the 
life  of  a  fellow  man,  and  perhaps  the  happi- 
ness of  several,  to  the  dictates  of  offended 
honour,  our  aim  must  be  to  associate  all  the 
dreadful  consequences  of  his  conduct  vrith 
the  conduct  itself;  to  call  to  mind  the 
injury  to  society  resnithig  from  the  viola* 
tion  of  its  laws  and  the  deprivation  of  an 
useful  member ;.  tlie  injury  resulting  to  the 
connections  of  tlie  individual  from  the 
cruel  breadi  made  iu  their  peace  and  among 
their  means  of  happiness ;  the  injoiy  to 
the  individual  hunself  by  liastening  him  nn- 
prepared  into  the  presence  of  his  Maker, 
witli  this  additional  act  to  answer  for: 
even  the  injui^  to  the  avenger,  by  culti- 
vating the  Ibelings  of  resentnent,by  loosen- 
ing the  restraints  of  passion,  may  be  added 
to  the  already  numerons  evils  resulting  fVom 
this  exercise  of  private  revcng^.  These 
frequently  brought  into  view  woqid  destroy 
the  incorrect  assocution  which  we  had 
formed ;  would  associate  demerit  instead  of  ■ 
merit  vrith  the  condnct  of  the  dnellist ;  and 
attach  the  idea  of  merit  strongly  to  him  who 
nobly  resisted  the  opinioaof  theweridof 
honour,  and  declined  obedience  to  the 
laws  which  it  hnposes,  where  those  lavrs 
were  in  contradiction  to  the  laws  of  his  con- 
science and  of  his  God. — So,  in  uamerons 
other  instances,  where  an  association  nufbr- 
tnnately  exbts  in  the  mind  nnfavourable  to 
the  formation  or  exercise  of  good  disposi- 
tions, it  may  be  weakened  gradually  in- 
deed, bnt  certainly  weakened^  and  at  last 
destroyed  by  tlie  steady  cnllnre  of  opposite 
assocmtions.  That  condnct  to  which  pioaa 
benevolence  prompts,  may  acquise  so  at* 
tractive  an  appearance,  that  ideas  of  dif- 
ficulty, of  pain,  of  ridicule,  which  may  haw 
been  attached  to  it,  and  which  may  have 
impeded  its  exercise,  vrill  gradually  give 
way  to  those  which  the  divue  apfsobatioii 
afibrds,  of  present  peace  and  fatare  happi- 
ness.— But  there  is  not  always  tiam  fur  fii» 
slow  procedure.  It  may  be  aaceasary  lor 
individual  happiness,  that  the  banefal  aa< 
sociation  should  be  destroyed  vriihont  oaa 
repetition  of  it  to  cetrfkm  its  power.  To 
the  general  culture  of  opposite  associations 
must  tlien  be  added  a  steady  careful  pre- 
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mention  of  the  Introdactioii  of  the  connected 
kleti.  Sitnitions  must  be  avoided,  wonb 
dJsued,  compeny  shunned,  which  have  a 
known  tendency  to  introduce  a  train  of 
thought  leading  to  the  first  Knk  of  the 
chain  which  we  wish/or  ever  separated. 

36.  When  we  hold  it  ont  as  a  grand  law 
of  associationt  that  connections  nay  be 
disunited  by  forming  opposing  associations, 
and  by  preventing  their  repetition,  we 
would  by  no  means  represent  it  as  in  genend 
an  easy,  or  as  in  all  cases  a  practicable  task. 
— ^When  associations  have  been  long  formed, 
and  often  repeated,  particularly  where  they 
accord  with  the  general  bias  of  the  mind, 
they  often  bid  defiance  to  the  most  strenuous 
exertions  of  the  individual.  If  he  could  for 
a  long  time  prevent  their  repetition,  and 
•oceoisfnlly  cultivate  opposing  associations, 
the  most  mveterate  associations  would  by 
degrees  loooen  their  power ;  but  when  a»- 
iodations  have  been  strengthened  for  a 
long  period  of  time,  by  being  frequently 
brought  into  pbiy,  and  connected  with  other 
active  associations,  and  at  the  same  time 
accord  with  the  prevailing  dbposition  of  the 
mind,  the  prevention  of  their  repetition, 
and  tiie  culture  of  opposing  associations,  is 
scarcely  practicable. — ^These  things  may  be 
viewed  in  various  lights,  some  gratifying  to 
tiie  mind,  some  which  must  urge  every 
ttiong^tfol  penon  to  shun  the  formation 
and  culture  of  those  associations  which  he 
must  some  time  or  other  wish  to  break. 
While  they  teach  us  to  be  aniduonsly  care- 
ful to  prevent  all  such,  they  also  shew  us 
that  those  which  we  most  wish  to  cherish 
may  as  well  as  others  of  a  contrary  charac- 
ter, l>ecome  invincible  ;  and  while  they  di- 
rect those  who  have  the  care  of  the  young, 
carefully  to  cultivate  those  tendencies  to 
feeling  and  action,  that  is,  those  associations 
whidi  may  serve  as  a  check  upon  improper 
attodations,  while  they  direct  them  rare- 
fuUy  to  prevent  those  vrhich  may  acquire  a 
despotic  rule  hi  the  mind  to  the  destniq- 
tion  of  peace  and  Wrtne,  they  also  diminish 
the  anxiety  winch  vre  are  sometimes  prone  to 
fcel  when  vre  find  ourselves  unable  to  mould 
them  exactly  to  tliat  standard  of  thought 
and  feeling  which  we  wish. 

ST,  It  may  be  well  to  enlarge  a  litdo 
here.  Numerous  are  die  associations,  par- 
ticularly of  a  speculative  nature,  which 
yield  to  the  infinence  of  time  and  change  of 
drcnmttukoef.  In  many  instuices  the 
destruction  of  the  association  depends  upon 
the  eflforts  of  the  Uidividual ;  but  in  the 
greater  mmiberU  is  occasioned  vrithont  hit 


direct  eflbrts,  by  the  ucrease  of  his  Vnow- 
ledge,  by  circumstances  preventing  tlic  re- 
currence of  the  association,  or  by  the  for* 
mation  of  contrary  associations  upon  more 
solid  grounds.  But  that  they  may  be  broken 
should  never  be  allowed  as  a  reason  f6r  the 
formation  of  improper  associations ;  fbr  the 
difiScoIty  is  frequently  great,  in  many  in- 
stances insuperable,  except  by  sucli  disci- 
pline, sQch  peculiar  concurrences  of  cir- 
cumstances as  fall  not  to  the  lot  of  every  in- 
dividual. The  association  between  certain 
motives  and  that  state  of  mind  which  we 
call  volidon,  formed  In  early  life,  and 
strengthened  by  frequent  repetition,  is  fre* 
qoently  found  so  indissoluble,  that  it  leads 
die  unhappy  individual  to  act  against  his 
better  judgment,  and  the  destniction  of  bis 
corporeal,  and  even  of  his  mental  energies, 
produced  by  his  conduct,  prevents  those 
exertions  for  his  release  which  he  wishes  to 
make,  but  has  not  the  power  to  attempt. — 
In  every  mind,  more  or  less,  circumstances 
generate  desires  and  passions,  these  gene- 
rate volition,  and  volition  produces  action. 
How  few  are  there  who  have  attained  the 
power  of  voluntarily  separating  passion  or 
volition,  or  rendering  them  less  connected  ; 
or  of  repressing  those  passions  which  were 
previously  hivariably  coimected  with  die 
dreumstances  which  gave  them  origin.  In 
all  men  the  train  of  thought  Is  partly  mvo- 
Inntary  :  bow  few  are  there  who  are  capa- 
ble of  directing  their  associations  into  one 
channel  by  the  exertion  of  volition,  and 
employuig  them  in  one  definite  way ;  of 
destroying  improper  assodaUons,  and  of 
forming  new  ones,  actuated  by  a  view  to 
the  claims  of  du^,  and  to  their  improve- 
ment in  wisdom  and  virtue.  How  fre- 
quently do  we  see  odicrs  (and  sdf-koow- 
ledge  will  shew  us  repeated  mstances  which 
come  hone  to  our  ovm  bosoms)  in  situation 
where  they  act  against  their  better  judg- 
ment, a  situation  which  is  so  fordbly 
described  by  the  apostle,  **  for  that  which 
I  do,  I  allow  not ;  for  what  I  would,  that  I  do 
not  j  but  what  I  hate,  that  I  do.*'  This  we 
can  easily  accoimt  for  upon  the  prindples  of 
association.  He  who  is  in  such  a  situation, 
may  l>e  convinced  that  certain  actions  are 
wrong,  that  they  will  infidlibly  injure  hit 
future  happiness,  that  they  must  fanbitter 
bis  present  enjoyment :  but  his  conviction 
comes  too  late.Tlie  object  which  promises  die 
gratification  of  some  or  other  of  his  powerftd 
prindples  of  action,  presents  itself  to  his 
mind  *,  it  strongly  prompts  his  desires  or 
his  passions ;  the  association  between  these 
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and  Tolitiooy  is  peilitpt  of  very  long  stand-  It  nay  be  termed  the  law  of  tfaasfereooe, 

iogy  confirmed  by  repeated  exercise,  not  and  we  shall  state  it  again  in  another  form, 

coonteracted,  or  bat  weakly,  by  any  con-  Let  A,  B,  and  C,  represent  three  ideas,  sim- 

trary  asaodations,  or  by  any  exertion  of  the  pie  or  componnd,  pleasurable,  painfol  or 

ihdivtdaal ;  it  is  impossible  to  overcome  it,  indifferent.    If  A  is  connected  with  B,  and 

or  at  least,  it  can  be  overcome  with  ex-  B  with  C,  A  may  be  transferred  to  C,  and 

treme  difficulty  ;  the  mind  sinks  under  the  be  recalled  by  it,  without  B  being  present 

trial,  and  the  commission  of  the  action  tends  in  the  mind. 

to  strengthen  th^  association,  to  render  the  59.  This  b  to  exceedingly  important  and 
mind  still  more  the  slave  of  vice  and  mi-  constantly  operating  law  of  association:  it  is 
jieiy. — ^The  picture  unhappily  is  'not  too  thus  that  numerous,  almost  innumerable phe- 
highly  dravm  ;  and  thou^  the  habit  may  nomeua  are  produced,  which  at  first  Mght 
not  be  so  deeply  fraught  with  nnbappiness,  appear  inexplicable  upon  a^y  known  princi- 
few  are  those  who  can  say  tliat  they  have  pies,  and  which  therefore  are  referred  to 
not  one  confirmed  habit  which  they  would  instinct;  that  is,  they  are  supposed  to  re- 
wish  to  changCf  or  at  least  to  weaken.  If  suit  necessarily  from  the  conformation  of 
these  have  made  the  attempt  to  destroy  tlie  the  mind,  witlioot  the  operation  of  any  ac- 
connection  between  desire  and  volition ;  knowledged  &colty  of  the  mind.  S^ch  arc 
the  difficulties  cannot  have  appeared  the  belief  in  what  is  called  self  evident 
trifling.  truths ;  tlie  pleasures  derived  from  objects 

which  do  not  afiect  the  mind  by  direct  sen- 

3.  Law  of  Trantferenee.  sations,  disinterested  affections, &c. — When- 
ever we  meet  with  the  word  instinct  ap- 

S8>  We  now  proceed  to  state  and  to  ex-  plied  to  the  human  mind,  we  are  to  consi- 

plain  that  important  law  of  association,  der  it  simply  as  an  appeal  to  ignorance; 

agreeably  to  which  associations  are  formed  and  though  it  seems  ofien  to  be  held  out  as 

by  means  of  intermediate  links.    We  must  the  solution  of  a  difficulty,  it  is,  in  fact,  no- 

here  request  our  readers  to  bear  in  mind,  thing  more  than  saying,   the  feeling,   or 

that  we  use  the  word  idea  in  the  wide  sense  whatever  else  it  be,  springs  up  we  know 

in  whidi  it  is  employed  by  Hartley,  to  de-  not  how ;  we  know  nothing  of  its 'origin, 

note  every  internal  feeling  except  sensation,  progress,  or  exercise.    The  term  instinct 

whether  simple  or  compound,  whether  or  explains  nothing,  and  though  it  is  conve* 

not  accompanied  with  pleasure  or  plfin.-^  niently  used  with  respect  to  the  minds  of 

The  law  to  which  we  have  referred  may  be  brutes,  of  which  we  can  learn  nothing  with 

thus  stated.    One  idea  may  become  con-  certainty ;  yet  when  applied  to  the  human 

nected  with  a  second,  by  means  of  ttieir  mind  respecting  whose  operations  we  may 

mutual  connection  with  a  third ;  and  where  often  gain  correct  ideas,  it  is  worse  than 

it  &  not  necessary  to  attend  to  this  third  or  saying  nothing,  for  it  stops  investigation  by 

mterm^diate  idea,  the  more  the  connection  a  pretence  of  knowledge.    It  is  true,  we 

lietween  tlie  first  and  second  is  confirmed,  cannot  trace  many  links  in  the  chain  of' 

the  less  will  the  third  be  perceptible ;  so  cause  and  effect ;  but  as  far  as  the  great 

that  when  the  association  becomes  com-  Creator  liSs  furnished  us  with  powers,  we 

pletely  fixed,  the  intermediate  idea  is  often  need  not  be  afraid  to  employ  them,  while 

lost  entirely  from  the  view  of  the  nund.  their  employment  is  conducted  with  judg- 

Tbe  absence  of  the  intermediate  idea  is  ment  and  caution. — ^We  do  not  say  that  all 

often  so  complete,  that  its  ever  having  been  those  feelmgs  which  we  are  too  apt  to  call 

present  can  only  be  discovered  by  tracing  mstinctive,  can  in  the  present  state  of  our 

the  progress  ofthe  coni^ection  between  the  knowledge  be   completely  analysed,  and 

extremes ;  aJMl  in  certain  cases  where  tha  traced  to  their  origin ;  but  while  so  maiiy 

association  has  l>een  long  In  a  perfect  state,  can,  so  many  too  which  ui  no  respect  differ 

the  difficulty  may  become  so  great,  that  we  from  those  which  we  cannot  account  for, 

are  inclined  to  adroit  an  intermediate  idea,  except  in  tlie  opportunity  which  we  have 

only  because  we  feel  it  in  other  similar  of  accounting  for  them,  we  have  a  fiill  and 

cases,  and  perhaps  m  the  very  same  con-  fair  right  to  say,  tliat  as  attention  to  men- 

nections  in  other  individuals  whose  habits  tal  science  increauest,  these  difficulties  will 

are  less  fixed.— This  law,  or  mode  of  ope-  diminish,  and  that  by  degrees  the  whole  of 

ration,  of  the  principle  which  we  call  asso-  our  mental  furniture  will  be  traced,  as  we 

ciatlon,  meets  us  at  almost  every  step  of  can  trace  a  great  part  of  it,  to  sensations, 

our  reflection  on  what  passes  within  us.  retained  by  the  retentive  power,  and  com- 
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bined  and  inurioutly  vodified  by  the  aasocia-  the  English  word  B,  and  the  Frendi  word 
tive  power. — ^We  baye  no  objection  to  the  C ;  by  frequent  connection  between  A  and 
term  natnni  feelings,  dec  rightly  explained ;  C,  by  meana  of  B,  A  is  transferred  to  C,  the 
the  word  is  abused,  and  often  means  the  signification  is  transferred  to  the  French 
same  as  instinctive.  We  nndentand  by  the  word,  so  that  B  Ute  English  word  is  no  longer 
term  those  feelings,  &e,  which  in  all  cases,  wanting  to  form  the  link  of  union. — When 
where  there  is  not  something  peculiar  in  a  young  person  has  acquired  some  facility 
the  individual,  will  spring  up  in  the  mind,  in  construing  French,  he  generally  reads 
in  consequence  of  the  influence  of  genendly  Iris  French  work  in  English;  but  when  he 
occurring  circumstances  upon  the  powers  has  acquired  a  pretty  complete  knowledge 
with  which  the  great  Former  of  the  mind  of  the  language,  he  reads  it  in  French,  that 
hath  endowed  it.    For  instance,  the  paren-  is,  he  understands  '}t  without  the  interven- 
tal,  the  filial  feefings.  Sec,  are  natural  feel-  tion  of  the  corresponding  English  words.— 
ings :  in  all  cases  where  there  is  not  some-  Those  who  are  conversant  with  short-hand, 
thing  wrong  in  the  individual,  these  feelings  can  read  it  without  thinking  of  the  long- 
will  spring  up  in  bis  muid  in  consequence  hand ;  yet  tliey  learnt  this  through  Uie  me* 
of  the  influence  of  generally  occurring  cir>  dium  of  the  long-hand  avoids.— Those  who 
cumstances  upon  the  powers  with  which  havelongleamttoread,  and  whoh^veiead 
the  mind  is  endued.  So  also  a  great  variety  much  to  themselves,  seldom  think  of  jthe 
of  other  feelings,  which,  with  the  strictest  sound  of  the  words  when  they  are  reading 
propriety,^  may  in  this  sense  be  termed  to  themselves.  When  we  are  pretty  fiimiliar 
natnnU.~-Some   objection,   however,  lies  with  a  subject,  a  single  glance  of  the  eye 
against  another  word  often  used  in  a  simi-  oyer  a  page  of  a  clear  printed  book,  will 
lar  way.    Such  feelings  are  said  to  be  tas-  convey  to  us  the  idea  of  its  contents,  when 
pkaii^l.     If  the  word  be  understood  to  perhaps  not  a  single  word  has  particularly 
mean  nothing  more  than  what  some  do  mean  attracted  our  attention,  when  certainly  there 
when  they  use  it,  that  the  feelings,  fice.  has  not  been  time  for  the  mind  to  think  of 
^ring  up  in  the  mind  with  the  same  cer-  the  sound  of  the  words.    We  do  not  re- 
tainty  as  though  they  had  made  a  part  of  commend  this  habit  of  reading  to  young 
the  originalstructureof  the  mind, all  is  well,  persons;  but  simply  state  a  feet  which  is 
But  if  it  be  understood  to  mean  that  these  very  convenient  and  useful  to  the  mind, 
feelings  do  form  »  part  of  the  original  struc-  which  has  gone  tlirough  sufficient  discipline 
tare,  then  it  implies  the  same  cutting  of  the  of  accnracy,  &c.    Now  it  is  obvious  that 
Gordian  knot,  the  same  appeal  to  ignorance,  in  almost  all  cases,  persons  learn  to  under- 
wfatcb  is  implied  in  the  use  of  the  word  in*  stand  written  words  through  the  medium  of 
•tinctive.    If,  however,  we  can  restrict  its  spoken  words. — One  more  instance  and  we 
signification  in  our  minds  vre  shall  do  well,  have  done  with  mere  illustration.    Those 
Let  it  mean  no  more  than  that  the  feelings,  who  are  familar  with  writing  never  think 
Sic,  to  which  It  is  applied,  are  the  necessary  of  the  printed  word  unless  any  particular 
lesnllB  from  those  powers  which  the  So-  circumstance  call  it  to  the  mind.     Yet 
preme  Being  has  implanted  in  us ;  in  feet,  there  are  very  few  instances  in  which  the 
let  it  hnve  the  same  general  meaning  as  na^  written  word  is  not  connected  with  the 
tural,  with  rmther  more  force,  denoting  the  qM>ken  word  by  means  of  the  before  learnt 
necessity  of  their  arising  from  the  powers  printed  word. 

which  are  given  ns,  and  we  shall  not  be  41.  I  now  proceed  to  show  the  applica- 

giving  vray  to  those  erroneous  views  which  tion  of  this  biw,  in  explaining  certain  phe« 

we  must  unlearn  before  we  can  acquire  nomena  of  beUef,  and  theorigm  ofdismter- 

truth.  ested  afiections.    I  am  not  now  to  attempt 

40.  We  need  not  go  fer  for  instances  the  explanation  of  the  formation  of  the  com* 

which  will  expbun  the  law  of  transference,  plex  feeling  wliich  we  call  belief,  nor  of 

Soppoae  a  person  acquiring  another  Ian-  tlioae  complex  states  of  mind  whicb  we  call 

goagff,  the  Ftench,  for  instance;  he  learns  affections;  hut  supposmg  them  formed,  to 

the  meaning  of  a  French  word  by  means  explain  s^me  fects  respecting  them,  tliat  is, 

of  the   corresponding  English  word ;  by  to  shew  how  these  fects  pccord  with  the 

degrees  as  the  Frendi  word  becomes  ht-  general  hiw  of  association  which  I  huve 

miliar  to  him  it  is  understood  without  the  been  stating.^  Belief  is  transferrable  horn 

Encash  word    being   thought  of.     Here  the  reasoning  to  the  result  of  that  reasoo- 

the  signification,    that  is,   the  idea  con-  ing.    Suppose  a  proposition  depends  for  its 

pected  with  the  word,  may  be  called  A,  truth  upon  a  great  number  of  other  propo* 
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•itaonsy  if,  ■•  we  go  don;,  evefy  itep  b  be-  «•  >ccetdMit  with  an  tlM  gMndi  of  beCef, 

lieved  to  be  true,  n^  eveiy  conoeetioD  of  fbtt  they  iniHotitiooily  excite  liw  bdief 

one  fttep  with  another  appeen  to  be  a  juit  of  those  who  have  had  the  oppertaaity  of 

one,  the  feeling  of  belief  is  ■nccieiMfeiy  knowng  thoee  gronadi,  bat  no  larther. 

fviifened  fiom  one  step  to  another,  tiltal  Yon  iawediatdy  belieYe,  that  S  X  t  =a^  » 

Ittt  we  come  to  the  resalt,  the  proporitkai  and  yoa  weald  thnk  that  aaa  dcatHaOe  of 

wbich  we  wi«h  to  prove,  and  the  feettng  conuMm  Mnoa  who  denied  it,  or  wlio  did 

will  be  eonoected  with  thii,  and  wiOrenmin  not  immediat«iy  adont  it.     Yet  we  are 

with  it,  when  all  the  steps  by  which  its  well  eonnaoed,  tkU  the  belief  is  foraMd  as 

tath  was  sliewtt,  aie  entiRly  lost  fraa  the  eonseqneaee  of  a  nonber  of  cxteraal  im- 

▼iew  of  the  mind.    Every  one  admits  this;  pressions;  or,  to  state  It  mote  fiuniliariyy 

and  evefy  one  who  has  gone  throagh  the  by  freqoeatlyxonxitittg,  in  the  early  part  of 

process  knows  it  to  be  BO.^There  are  al-  eUUhood.  We  perhaps  have  not  the  pewev 

most  immmereble  imtanees  m  vrUdi  we  of  discovering  the  exact  steps  by  which  we 

find  the  feeling  of  belief  eooneeled  with  have  oarselves  proceeded  to  the  belief  of 

ide^s^  without  onr  being  able  at  once  to  this  truth;  bat  we  can  observe  them  m 

say,  or  even  to  my  at  all,  how  we  acfpiired  soam  good  measoro  io  otfien,  and  we  can 

tbe  connection.    In  this  instance  some  phi-  tnce  them  in  oanehres,  In  similar  cirmm 

losopheis  reftr  to  certsui  instinctive  prinri-  stances.  Often  belief  m  such  tralfas  is  fbras* 

pics,  by  which  we  are  necessarily  led  to  be*  ed  throagh  the  medium  of  parental  antho- 

Ueve,  without  any  ftuther  reason  than  that  rity,  or  that  of  instrectors,  and  it  is  piwb»- 

oor  mental  constitution  compels  it    But  ble,  that  in  nmny  instances  children  know 

we  need  not  resort  to  such  hypotheses;  no  more  why  19  x  12=^144,  than  that 

tiiey  do  great  injury,  by  checking  the  re*  they  find  it  so  m  their  nwltiplication  tables; 

searches  of  the  intellect,  and  in  some  cases,  bat  vrhere  it  has  been  formed  by  trials  of 

by  leading  people  to  suppose  opinions  well  the  truth,  those  trials  are  fofgotten,  and  tho 

ibonded,  which  have  no  further  ground  than  truth  alone  is  remembered.--- We  shoaid 

an  almost  accidental,  or,  at  at  any  rate,  un-  gtedly  enfau^  more  on  tlicse  points,  but 

just  transfer  of  belief,  by  means  of  what  what  has  been  abeady  said  wiU  probably 

was  itself,  perhaps,  mtitledtono  behef.—  answer  the  two  pvposes  which  we  have  in 

There  are  certam  results  of  reflection  and  wew,  to  show  the  operation  of  assocatkMi 

observation,  which  we  call  experience ;  and  in  trensferriag  belief ;  and  m  leading  to  the 

it  is  generally  wise  to  trust  to  them.    But  mlhrence,  that  bwslief  ought  not  to  be  re« 

before  a  roan  yields  to  his  experience,  m  guded  as  a  proof  of  truth ;  and  yet,  that 

opposition  to  the  clear  evidence  of  others,  the  being  unable  to  point  out  aU  the 

or  to  well-founded  and  well-connected  rea-  grounds  of  belief,  is  not  any  reason  why 

sonmgs,  he  should  comider  what  experience  ^^  belief  should  be  given  ap. 
is,  and  on  what  ground  he  has  connected        4t.  Two  opposite  opiniow  have  long 

belief  with  it.    He  will  find  that  belief  is  been  entertained,  and  are  still  often  ad- 

not  a  necesmry  attendant  upon  his  expe-  vanced,  respecting  the  disintermtednem  of 


nence,  but  that  it  has  been  connected  with     the  human  mind ;  some  have  maintained, 
it  by  means  of  intermediate  Imks,  vHndi     that  the  mind,  ha  all  itsfeelingB  and  prompt- 


might  themselves  have  nomtisfiictoiy  chum     ings  to  actions,  is  actuated  by  selfish 

to  belief.    For  Instance,  if  a  man  has  not    tives ;  that,  in  fiiet,  there  is  no  action  or 


observed  accurately,  or  has  not  a  correct    feeling  which  can  be  called  disinterasted, 
judgment,  his  experience  may  not  be  worth    Qthen  hsive  with  more  success  amintained. 


||ny  thing,  nor  intitled  to  any  belief.   Now,  that  the  mhid  can  be,  and  often  is,  dmnter- 

in  many  cases,  it  is  almost  impossible  to  re-  ested ;  that  a  person  frequently  perfonns 

call  the   intermediate  links,  in  order  to  an  action  tending  to  the  good  of  others,  ma 

prove  to  ourselves  the  correctness  of  our  greater  or  less  degree,  without  the  remotest 

experience,  and  yet  we  must  act  upon  it ;  reference  to  himself,  with  no  other  asothm 

ihb  shews  the  importanoe  of  cultivating  in  than  a  desire  to  do  the  good  whieh  is  the 

early  life  those  habits  of  cool  judgment  and  eflect  of  the  action.  The  degradrog  system 

accurate  observation,  which  shall  give  us  a  of  the  former  is  sehiom  adopted,  hot  by 

fiiTI  right  to  believe,  and  to  act  upon  onr  speculative  men,  vrho  have  been  led  by  ctr* 

belief,  in  the  resalts  of  reflection  and  obser*  cnmstances,  happily  not  universal,  to  see 

vation ;  but  some  troths,  it  may  be  thought,  merely  the  dari^  side  of  human  nature,  and 

have  a  necesary  connection  vrith  belief,  to  form  a  more  gloomy  picture  of  its  self* 

We  admit  that  there  are  truths  which  are  ish&ess  than  tnilb  woeld  aOow  i  or  bty 
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others  wliolitve  expected  too  nmcfa  from 
the  beiatiliil  apeciOatioiMi  of  theory,  and 
haviag^  been  disappointed  by  compariiig 
them  with  their  own  Ibettng^  in  many  in- 
stances, or  with  the  general  conduct  of 
men,  have  thence  gone  to  the  nnibanded 
•pinioii,  that  all  the  actions  of  all  men  are 
selfish.  If  the  opinioa  of  those  who  raain- 
tBio  the  disinterestedness  of  the  hnman 
mind,  had  not  been  carried  to  an  extreme, 
it  woaM  have  been  attended  with  bnt  little 
inconvenience ;  but  unhappily  its  virtuous 
advocates  have  thought  dismterestedness 
an  innate  principle  of  the  mind,  and  have 
consideffed  it  as  the  first  step  towards  true 
worth  of  charMler,  whereas  it  is  in  reality 
the  last;  and  have  therefore  decked  the 
eoaHnenoement  of  virtue  in  coloiua  which 
belong  only  lo  ili  completion :  and  hence 
two  practical  ill  consequences  have  folk>w* 
ed ;  soase  persons  have  neglected  the  cul- 
ture of  dismterestedness,  both  in  their  own 
minds  and  in  those  of  others,  from  sup- 
posing it  to  be  a  necessary  quality  of  the 
nund :  and  others  have  been  driven  to  de- 
spair, on  comparing  the  repreaentatioiis  of 
theory  with  the  fimlty  state  of  their  own 
minds ;  supposing  that  they  could  never  at- 
tain to  what  is  considered  as  alone  iotitled 
to  the  appellaCion  of  virtae. — The  more 
correct  views,  surely,  are,  that  disinterest- 
ednem  » the  last  singe  of  an  affection ;  that 
it  may  be  hastened  or  retarded,  by  atten- 
tion, or  neglect  of  the  culture  of  that  af* 
lection;  and  that  disfarterestednem,  as  the 
geneni  ohaiacter  of  the  muid,  is  the  high- 
est point  of  excellence,  and  what  shooM  be 
onr  object,  but  can  only  be  acquired  by  a 
long  oooiae  of  religioos  culture. — When  an 
agectieB  has  arrived  at  its  most  complete 
s(ste,in  vrUch  it  has  no  ftirtlier  end  than  its 
own  iasmedhite  obfect,  (that  is,  when  the 
olyect  is  desired  for  Its  own  sakeX  the  af* 
foctioB  nay  be  called  dismterested ;  but  as 
this  tenn  ironld  thus  be  applied,  not  only 
to  the  worthy,  bnt  the  baneful  affections, 
wo  should  be  compelled  te  speak  of  dasin* 
tefcsted  emelty,  disinterested  avarice,  Ac 
we  shall  therefore  call  those  aflfortions 
which  are  in  their  ultimate  state,  ultimate 
aflhetions. — Premising  this,  we  shall  ad- 
duce some  instances  which  will  explain  the 
progreas  of  an  sdfection,  fium  the  state  in 
which  the  ol»faet  of  it  Is  a  mean,  to  tliat  in 
wUch  the  object  of  it  beeomea  the  solo 
and;  that  by  in  which  it  li  an  ultimate  af- 


45.  The  Bsast  sfanple  instance,  and  what 
ii  frequently  addnoad  for  this  puiposoi  la 


the  love  of  money.  Money  is  first  an  obfcet 
of  pieastirable  feeling,  merely  as  a  meam  of 
procuring  other  things  which  are  regarded 
as  objects  of  desire.  For  a  moment  we 
may  sometimes  think  of  it,  as  having  some 
intrinsic  value  independently  of  its  utility  as 
a  means ;  but  we  may  satisfy  onrselves  that 
this  tt  not  the  case,  by  observing  how  little 
it  is  an  obfect  of  interest  to  chiMien  who 
have  not  heard  much  about  it,  or  seen  it  em- 
ployed, or  employed  it  themselves.  A  child 
is  perhaps  pleased  with  a  piece  of  money  as 
a  plaything,  but  nodiing  further,  and  chil- 
dren somethnes  advance  oonaiderably  for  in 
lifo  before  they  feci  its  value.  £.  (a  boy  of 
seven  years  old)  was  presented  by  bis  fother 
with  half  a  crown,  as  a  reward  for  a  very 
suceessfol  and  peisevering  eflbrt;  he  was 
delighted  witli  the  approbation  vrliich  was 
shewn  him,  and  as  for  as  the  money  vras  a 
mark  of  that  approbation  it  pleased  him ; 
bnt  obviously  nothing  forther.  In  small 
fomilies  cbiMren  generally  learn  the  value  of 
money  early,  and  we  therefore  mention  the 
circumstance  as  an  illustration  of  what  we 
have  just  said,  that  origuially  it  is  merely 
desired  as  a  mean.  As  persons  advance  in 
lifo,  money  is  continoally  fonnd  to  bo  the 
mean  of  a  great  number  and  variety  of  the 
sources  of  present  enjoyment;  hence  plea- 
sarable  foelings  are  continually  connected 
with  it,  and  it  becomes  more  and  more  an 
object  of  desire.  In  this  stage  of  the  pro- 
grsM  of  the  love  of  money,  it  is  desired  as 
the  means  of  procuring  certafai  pleasurable 
fodhiga,  without  i^eference  to  the  objects  by 
whkh  those  pleasnrable  feelings  are  directly 
produced.  And  even  in  this  state  of  it  vre 
find  an  instance  of  tlie  law  of  transference. 
The  pleasurable  feeliogs  resulting  from  the 
objects  procured,  or  to  be  procured,  by 
money,  are  associated  with  the  money  Itself; 
without  reforence  to  those  ob|ects.  To  re- 
vert to  one  of  the  modes  in  which  the  law 
was  proposed,  here  the  pleasunble  feelings 
which  purchasable  objects  produce;  the 
idea  of  those  objects ;  and  tlio  idea  of  money, 
are  the  three  sets  of  ideas.  Money  pro- 
cores  the  object,  the  pleasurable  foeling; 
hence  the  pleasurable  filing  becomes  con- 
nected by  means  of  the  intermediate  Imks 
with  money ;  and  hence  money  becomes  an 
object  of  de8lre,witfiout  any  reference  to  the 
means  of  gratification  which  it  procures.  — 
Here,  to  use  the  other  statement,  the  plea* 
surable  feelings  may  be  termed  A,  the  ob- 
ject which  produces  them  B,  and  money 
vrliich  produces  those  objects  C ;  and  by 
Qreqaeat  oonnaction  between  A  and  C  by 
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means  of  B,  A  U  tramferred  to  C,  the  plea- 
Mirable  feelings  are  transferred  to  the  idea 
of  money  (and  consequently  to  money  itself) 
and  are  cailled  np  by  it  without  any  re- 
ference to  B,  tlie  objects  by  which  those 
pleasorable  feelings  were  excited.  —  l*be 
law  of  transference  may,  in  this  instance, 
and  many  others,  be  carried  one  step  fiir- 
.ther.  In  tliis  state  money  is  desired,  on 
account  of  tlie  pleasurable  feelings  with 
which  it  is  connected;  bat  by  degrees  the 
desire  is  transferred  from  the  pleasurable 
feefings  with  whicli  it  is  ^connected  to  money 
itself,  and  money  is  loved  for  itself,  without 
any  reference  .to  those  pleasurable  feelings. 
This  is  so  important  a  fact  in  our  mental 
constitntioD,  and  wliat  can  be  eiplained 
only  by  association,  that  we  deem  no  apo- 
logy necessary  for  endeavoaring  so  much  at 
length  to  point  ont  its  application.  Here  A 
is  the  desire  which  is  excited  by  B,  the 
pleasurable  feeling  connected  with  C,  the 
idea  of  money :  by  means  of  B,  A,  the  desire, 
is  transferred  to  C,gthe  idea  of  the  money; 
and  thns  mo^cy  comes  to  be  desired  for 
itself,  without  any  reference  to  tlie  plea- 
surable feelings  which  it  is  the  means  of 
procifiing.  Ja  tliis  st&te  the  desire  of  mo- 
ney is  become  an  ultimate  affection ;  ^t  is 
no  longer  desired  as  a  means,  but  as  an 
end ;  it  is  desired  on  its  own  account. 

44.  Illustrations  of  a  similar  kind  might  be 
offered  with  respect  to  the  filial,  fraternal, 
and  even  the  parental  affections;  and  it 
might  be  shewn  that  they  are  only  gradually 
dismterested ;  ^ut  at  the  same  time  the 
natural  tendency  is  to  disinterestedness: 
and.thatitis  only  where  disinterestedness 
IS  opposed  by  the  culture  of  wrong  affec- 
tions, (affections  which,  when  become  ulti- 
mate, are  ever  selfish),  and  by  neglect  of 
tliose  which  are  in  all  their  stages  worthy 
and  which  hasten  the  progress  almost 
indefinitely,  .that  the  mind  stops  at  par- 
tial disinterestedness  or  sinks  into  con- 
firmed selfishness. — In  opposition  to  these 
views,  however,  it  may  be  advanced  by 
some  that  children  are  usually  more  disin- 
terested than  persons  who  liave  had  ex- 
perience in  life.  We  sliall  make  some  ob« 
servations  on  this  pomt,  which  will  at  the. 
same  time  throw  some  light  ob  the  progress 
of  the  filial  affections.  Children  often  ap- 
pear disinterested  where  they  are  not  really 
so,  because  we  do  not  take  into  accoont 
tiie  quick  changes  of  their  feelings ;  some- 
times setting  a  light  valoe  upon  what  a 
few  hours,  or  even  minutes,  beAre  they 
were  delighted  with,  and  at  other  times  the 


reverse.    Hence  they  are  readily  iodaced 
to  give  away  what  they  have  before  been^ 
delighted   with,  and  to   make  what   we' 
erroneously  think  sacrifices  without  an  ef- 
fort.— But  again,  we  are  apt  to  think  them 
disinterested  when  they  give  np  what  they 
really  like,  only,  or  principally,  because  they 
Urns  have  a  greater  share  of  the  pleasures 
resulting  from  their   obedience   to   tfaehr 
friends'  praise,  or  other  rewards.    Now  the 
approbation  of  their  friends  is  to  childreii 
a  thing  of  snrh  value,  that  praise  affbnls 
them  some  of  their  greatest  pleasures.  And 
therefiire  when  for  the  sake  of  that  appro- 
bation, they  {pve  up  play-things  or  niceties, 
or  any  other  objects  of  pleasure,  so  far  from 
being  disinterested,  they  ar«  eminently  sel^ 
interested ;  but  their  self-interestedness  is 
of  a  better  kind,  one  which  with  due  care 
will  prove  a  most  poweiihl  engine  in  the 
moral  and  religious  cnltnre  of  the  mind,  by 
increasing  the  influence  of  the  parent  and 
instructor. — ^Again,  children  are  in  general 
influenced  more  by  present  objects  than  by 
fiiture  objects,  however  iar  superior  in  their 
value  and  durability.    Few  children  early 
attain  such  conunaiid  over  themselves  as 
voluntarily  to  give  up  a  present  source  of 
pleasure  for  a  fiiture  one;  and  where  it  is 
done,  it  is  rather  in  compliance  with  the 
wishes  and  mjunctions  of  their  firiends,  than 
from  any  comprehensive  conceptioo  of  the 
future  good.    It  is  an  excellent  thing  to 
obtain  the  sacrifice  by  means  of  any  worthy 
feeling;  all  we  wish  to  observe  is,  that 
diUdrcn  do  not  feci  the  vahie  of  future 
pleasures,  and  therefore  easily  yield  to  that 
which  is  most  powerful  at  the  time.  Hence 
therefore  they  appear  dismterested  because 
they  cannot  calculate  the  value  of  the  good 
which  they  relinquish;  and  do  in  reality 
prefer  the  greatest  present  pleasure,   or 
rather  tUey  are  in  reality  actuated  by  the 
greatest  present  pleasure.— We  do  however 
eheerfuUy  admit  that  children  very  often 
are  disinterested ;  for  instance,  will  obey 
their  parents,  will  tell  the  tmth,  will  e&« 
deavour  to  increase  the  comforts  of  others, 
without  any  reference  direct  or  indirect  to 
any  penonal  gratification;  and  we  admit 
too  that  these  same  children  too  frequently 
as  they  grow  np  become  more  selfish,  and 
sometimes  the  oons^totional  readiness  with 
whi^  they  have  in  some  instances  become 
disinterested,  will  be  the  cause  of  their  be- 
coming  selfish,  and  that  to  a  degree  which 
those  of  less  promise   never   experience. 
All  this  may  be  easily  explained,  but  we 
anist  confine  ouielves  to  the  fket,  that 
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duldren  k  a  vciy  early  period  shew  great  but  precisely  the  same  observations  may  be 
marks  of  disinterestedness.  Now  this  ihay  made  with  respect  to  the  wish  to  increase 
easily  occnr,  especially  where  there  has  pareaUl  happiness,  and  remove  parental 
been  proper  caltnre  on  the  part  of  the  pains :  and  where  parental  influence  has  ac- 
pareat  Where  the  approbation  of  the  quired  such  power,  we  need  not  go  a  step 
parent  has  been  made  the  greatest  good,    iurther  to  ascertain  the  cause  of  a  disin- 

by  being  uniformly  given  to  that  which     terested  love  of  truth  and  other  virtues. 

will  promote  the  real  happiness  of  the  child ;     We  do  not  think  that  a  child  who  h^s  been 
and  where,  consequently,  prompt  and  cheer-     thoroughly  disciplined,  so  as  to  have  formed 
fol  obedience  has  been  early  and  steadily     the  confirmed  habit  of  prompt  affectionate 
eoltivated,  a  tendency  to  obedience  vrill     obedience,  and  who  has  had  this  feeling 
soon  become  so  habitual  as  to  leave  scarcely     transferred  to  his  heavenly  parent,  by  the 
a  wish  to  deviate  even  in  cases  where  obe-     wise  instructions  of  his  earthly  parents  will 
dience  requires  real  sacrifices,  and  in  ge-     ever  wander  fer  and  long  from  the  road  of 
neral  to  prompt  to  propriety  of  conduct,     duty;  but  in  other  cases,  where  the  habit  is 
without  any  reference  even  to  the  increase    less  confirmed,  or  not  rightly  directed   it 
of  parental  afiTection,  or  to  the  occurring  of    often  fdUs  before  the  influence  of  eironeOus 
parental  approbation.     Obedience  is  then    views  as  to  the  eflicacy  of  the  means  of  pri- 
disinterested :  and  the  affection  on  which    vate  happiness,  before  the  constant  infln- 
it  is  founded — the  desire  of  doing  what-    ence  of  example,  before  the  influence  of 
ever  a  parent  directs,  is  become  ultimate,     disappointment,  &c. :  but  these  efifects  our 
Inhere  this  is  confinned  by  other  worthy    limits  will  not  allow  us  to  explain ;  we 
feelings,  the  highest  effects  may  be  reason-    merely  wished  to  show  how  dismter^ted- 
ably  expected  in  the  moral  character ;  and    ness  might  spring  up  very  early  in  the  mind, 
the  foundation  will  have  been  laid  for  that    — These  things,  so  far  from  giving  any  conn- 
regard  to  the  will  of  God  which  is  the  be-     tcnance  to  the  theory  that  the  human  mind 
ginning  and  the  end  of  vrisdom. — But  we     is   originally   disinterested,   confirms   the 
need  not  lor  this  resort  to  any  opinion  of    theory  that  disinterestedness  is  the  growth 
innate  disinterestedness.    Let  us  observe     of  custom;  and  point  to  various  impor- 
bow  it  arose  from  firm  but  temperate  deci-    tant  practical  conclusions,  which  parents 
sion  on  the  part  of  the  parents,  from  an     will  do  well  to  lay  to  heart,  to  make  the  re* 
enlightened  wish  on  their  part  to  promote  the    gulating  principles  of  their  conduct, 
happiness  of  their  chUd,  by  making  iu  pre-        45.  We  will  now  proceed  to  the  two  bst 
sent  pleasure  subordinate  to  iU  happiness  on    objects  which  we  had  m  contemplation  the 
the  whole,  from  checking  their  own  inregu-    forraaUon  of  disinterested  benevolence,  and 
Jarities  of  dispowtion,  so  as  to  raise  no  sus-     a  disinterested  tove  of  duty.— Eveiy  hunan 
picioB  in  its  mind  that  their  own  pleasure    being  receives  his  first  pleasurable  impres- 
was  their  object,  and  by  aiming  to  connect,    aions  uj  society.    His  appetites  are  nati. 
by  aU  the  rational  means  m  their  power,    fied  by  the  assistance  of  his  kind ;  and  pro. 
pleasurable  feelings  with  obedience,  painful     bably  there  is  no  agreeable  feeling  whidi  is 
feelings  with  disobedience.    We  suppose    not  in  some  way  or  other  associated  with 
there  never  was  yet  an  instance,  where  all    thoee  who  attend  him  in  the  period  of  in- 
this  was  done,  and  done  sufficienUy  early,    fancy  and  chUdhood.    Hence  arises  sod- 
where  the  effect  did  not  foUow.    And  the    ality,  or  the  pleasure  derived  from  the  mere 
habit  of  disinterested  obedience  Inay  be    company  of  others :  and,  as  the  child  in- 
formed  much  easier  in  the  earUest  pe-    creases  in  years,  the  asMciated  pleasure  in- 
riod  of  life  than  m  those  further  advanc-    creases  almost  oontinuaUy.  In  the  innocent 
ed.     There  are  then  no  opposing  habits    and  generally  liappy  period  of  chUdhood 
which  most  be  checked  before  obedience    be  receives  aU  his  eiuoymenu  in  the  com^ 
can  be  secured :  litUe  pains  are  quickly  for-    pany  of  others ;  most  of  his  sports  and 
gotten  though  their  efilects  remain;  future    amusements  r^nire  a  playfellow:  and  if  by 
pleasnres  ire  thought  of  but  litUe,  and  the    any  ontovranl  chrcnmsCances  he  is  prevented 
vahie  of  their  sacrifice  not  falsely  estimated;    firom  jouang  his  companions,  he  feels  an 
above  all,  the  constant  connection  is  formed    oneauness  which  it  is  scarcely  in  hit  own 
between  good  and  obedience,  by  vaiious    power  to  remove,  but  which  vanishes  as  soon 
methods  of  obedience,  and  between  un-    at  he  cui  r^oin  theuL^fiot  his  happiness 
pleasant  feeling  and  disobedience.— Ibe  de-    derived  fnm  others,  depends  greaUy  open 
sire  of  obeymg  parental  directions  is  the    the  hi^kpiness  of  others.    He  if  InippiMl 
feeliiv  which  we  have  been  considering^    when  those  anwad  bam  are  happy;  ^irtly 
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ftom  the  eontBgloii  of  feeUng,  and  partly  great  ezartion  on  his  part,  great  efforti  of 
because  his  means  of  happiness  consider-  self-denial,  he  brmgs  to  his  idd  the  derire  of 
ably  dependnpon  the  convenience  of  others,  fbllowing  the  dictates  of  dnty,  of  obeyfaig 
If  his  companions  are  ill,  lifs  sources  of  the  commands  of  God,  and  where  his  be- 
pleasoie  are  diminished ;  if  his  parents  are  nevolenee,  his  love  of  dnty,  and  his  lovn  of 
nnable  to  take  their  customary  care  of  him,  God,  are  tfaoronghly  purified  from  self;  to 
he  misses  It  in  various  ways,  he  loses  the  do  good  he  will  forego  great  and  any  plea- 
caress  of  affection,  or  the  little  kindnesses  sures,  and  endure  great  and  any  pafa», 
of  parental  tenderness.  Hence  the  com-  without  a  thought  beyond  flie  attahiment  of 
fort  and  happiness  of  others  necessarily  be-  the  good  which  he  produces,  and  the  obc- 
comes  the  object  of  desire ;  and  even  in  dience  to  the  ctadms  of  God  and  duty.  Is 
cUldren,  it  not  imfrequentty  happens,  that  he  not  liow  a  noble  being,  worthy  the  dis- 
this  desire  becomes  sufficiently  dteinterested  ctpline  whidi  his  heavenly  father  hath  be- 
to  forego  smaD  pleasures,  or  endure  small  stowed  upon  him  ?  And  would  not  any  one, 
pains,  in  order  to  increase  the  comfort  of  to  attsin  tbb  height,  go  through  any  cor- 
their  parents,  or  to  prevent  what  would  rection  or  trial  f  A  less  height  is  often  ob- 
diminish  it. — ^Benevolence  is  that  afiection  served.  Benevolence  may,  with  the  strict- 
which  leads  us  to  promote  the  wetfiire  of  est  propriety,  be  termed  disinterested, 
others  to  the  best  of  our  power;  and  gene-  when,  in  a  considerable  number  of  its 
ral  benevolence  is  founded  upon  particuhtf  promptmgi,  it  has  no  end  beside  the  good 
benevolence ;  for  instance,  upon  afiection  which  it  proposes,  and  this  is  obtained  by 
to  parents.  We  have  seen  the -rudiments  of  numben ;  and  by  those  who  have  attained 
it  spring  up;  and  that  in  some  instances,  this  height,  that  improvement  may  be  made^ 
even  in  children,  it  becomes  disinterested :  by  cultivating  a  general  love  of  duty,  and  a 
but  it  has  been  in  only  one  branch,  and  it  regard  to  the  will  of  Ood,  which  i«fhtes  be* 
will  be  vrell  to  purrae  it  furdier.— The  en-  yond  the  possibility  of  rational  controvetqry 
deavdnr  to  promote  the  comfort  or  wdlare  the  opinion  that  every  feelhig  of  tho  human 
of  others,  is  almost  invariably  followed  in  mind  is  selfish.— We  surely  need  not  show 
the  early  part  of  lift!  with  an  increase  of  how  these  things  illustrate  and  explahi  the 
pleasurable  fiselings.  Parents  approve,  and  law  of  transference,  by  which,  means  be- 
tell  children  that  God  approves,  of  those  come  the  ends.  We  shall,  however,  Just 
who  do  good  to  others.  Children  and  young  point  out  that  the  desire  of  doing  good  It- 
people  are  eonttnually  feeling  and  observing  self  may  sometimes  be  lost  from  itt  view 
the  good  efiects  of  benevolence,  as  mani-  of  the  mind  in  attention  to  tiie  means  of 
fested  in  their  own  conduct,  or  in  that  of  doing  it  Some  of  our  readen  are  proba* 
othen ;  and  hence,  in  well-disposed  chil-  biy  considerably  interested  in  the  welftre 
dren,  the  pleasurable  feelings  connected  of  mstitutions  for  the  promotion  of  the  wet« 
witii  benevolent  actions  are  very  strong ;  fare  of  the  poor  and  afflicted ;  these  insti- 
they  are  very  glad  to  see  others  made  happy,  tutions  were  planned  by  beoevolcnca,  and 
and  very  glad  to  be  enabled  to  make  others  benevolence  prompts  their  support.  It  is 
happy  \  the  pleasure  derived  ftpm  the  ap-  the  desire  of  doing  good  whidi  has  led  to 
probation  of  others,  from  the  approbation  the  frequently  retuniing  exertions  whidi 
of  their  own  minds;  the  increase  of  good-  are  made  to  keep  them  in  vigour;  but  we 
win  in  the  person  benefited ;  and  the  ac-  have  no  doubt  but  the  vrellkre  of  one  or 
cordance  with  all  the  religions  feelings  vrliich  other  of  those  institutions  will  often  be 
are  possessed,  and  with  various  drcum-  found  to  be  an  object  of  die  mind  without 
stances  less  general,  add  such  a  stock  of  reference  to  the  good  it  does.  The  nund 
pleasmable  feelings  to  the  doing  good  to  rejoices  in  its  success,  without  thmking  of 
others,  that  by  degrees  it  is  an  object  of  the  benefit  which  will  result  from  it  As 
desire,  altogether  independently  of  any  soon  as  the  attention  is  directed  to  the  be- 
eonsideration  beyond  itself.  A  person  who  nefits,  the  mind  dwells  upon  them  as  tho 
has  completely  gone  through  this  process,  ultimate  reason  of  its  pleasure;  but  that 
desires  to  benefit  ofiiers  vrithout  the  slight-  vraa  notfai  the  view  of  the  mind.  Whether 
est  reCnence  to  his  own  personal  benefit,  we  have  been  successful  or  not  in  making 
eHber  in  tbis  wortd  or  in  the  next :  he  em-  our  readers  feel  tiie  force  of  the  assertion 
piojra  the  dificrebt  opportunities  wUdi  pre-  by  thb  illustration,  we  are  confident  of  the 
Mit  tlmnsdves  to  him  of  doing  good  to  fkct,  that  the  means  of  doing  good  often 
•t|t«a,  without  thinking  of  any  thbg  more  tiiemselves  become  ends ;  and  that  the  de- 
ttai  the  imniediate  object;    IfiteaDfor  we  of  their  successful  furtfamnee,  which 
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otigtmlly  Ml  lor  thoiy  merely  on  ae- 
eoiiiit  of  tlie  good  they  promised  or  did,  is 
Ml  last  felt  withoot  rdSsmce  to  thst  good; 
Ihoagb,  on  the  other  handy  it  woold  by  de- 
grees, thoagh  perhaps  not  very  soon,  decay^ 
tf  it  were  proved  to  the  sati^bction  of  the 
mind,  tliat  the  means  of  the  hoped-for  good 
were  and  must  be  totally  incfficadoos. — 
But  there  would  be  no  end  to  illostiations 
of  this  biw,  if  we  were  to  trace  it  out  in  all 
its  operations.  We  are  continually  loving 
things  because— and  afterwards  loving  them 
for  themselves  alone:  it  extends  to  the  love 
of  duty  m  geneial,  vrithout  any  reference 
to  those  peculiar  branches  of  it  with  which 
we  have  been  more  immediately  concerned* 
All  the  pleaanrable  feelings  arising  from 
particnfaur  branches  of  duty,  and  all  the 
tendencies  to  particular  branches  of  duty, 
by  degrees  become  connected  with  the 
idea  of  duty  in  geneni,  which  is,  in  &ct, 
formed  of  all  the  ideas  of  particular 
branches,  &c.  wfaidi  we  have  considered 
as  right  and  our  duty ;  hence  duty  becomes 
an  object  of  desire,  because  parts  of  it 
are  loved  on  their  own  account,  and  this 
hastens  the  progress  of  a  disinterested  love 
of  duty  in  general.  But  leaving  this  out  of 
the  question,  a  great  variety  of  considera- 
tions make  it  an  object  of  dioice;  and  if  it 
be  punned  as  a  mean  to  obtain  the  object 
in  view,  with  sufficient  steadiness,  and  for 
a  sufficient  length  of  time,  by  degrees  it  is 
pnrsaed  as  an  end,  and  duty  is  then  loved 
for  itself. 

46.  We  shall  think  ourselves  fortunate  if 
we  have  succeeded  in  giving  a  distinct  kiea 
of  the  progress  of  the  mind  from  self  to  dis- 
interestedness. There  are  few  tilings  in 
mental  mvestigations  more  interesting,  or 
of  greater  practical  value,  than  the  ten- 
dency to  love  and  to  desire  to  promote 
things  which  have  no  immediate  connection 
with  our  own  good,  without  any  reference 
to  our  own  good.^Tbat  the  human  mind  is 
capable  of  grom  selfishness  which  defies  all 
present  dasdpline  to  correct,  is  a  foot  which 
cannot  be  denied,  and  which  should  excite 
our  vigilance  and  concern.  But  it  is  no 
lessafoct,  that  It  is  also  capable  of  disin- 
terestedness which  shall  run  through  the 
wWe  of  the  conduct,  and  prompt  uni- 
formly and  steadily  to  the  promotion  of 
othen*  weUare.  Ibe  earliest  pleasures  are 
personal!  I  wish  not  to  call  themselfish, 
because  wo  seem  to  appropriate  thai  term 
to  those  foeMnga  which  have  an  explicit 
reforence  to  onr  own  real  or  imngiaary 
goody  and  vrhicil  prompt  to  thia  even  at 


the  expense  of  otibers;  in  this  seam  the 
human  mind  cannot  with  the  least  propriety 
be  said  to  be  originally  selfish;  but  its ear^ 
liest  pleasures  are  penoaal,  and  ite  earliest 
desires  are  consequently  personal.  Its  in- 
terest in  the  pleasures  of  others,  arises 
from  their  connection  with  the  personal 
pleasures ;  and  consequently  the  desire  of 
promoting  their  pleasures,  the  love  of 
others,  as  originaUy  interested ;  that  is,  it  is 
in  consequence  of  its  personal  pleasurifs  de- 
pending on  the  pleasures  of  others.  There 
is  nothing  criminal  in  this,  it  is  according 
to  the  laws  of  our  mentel  finme ;  it  is  only 
criminal  when  the  nsind  rests  here ;  for  it 
cannot,  without  being  wrongfully  impeded. 
Ibe  good  of  others  promotes  our  penonal 
pleanres,  and  hence  it  is  originally  that 
we  desire  to  proasote  their  good.  By  de- 
grees the  desire  is  transferred  completely 
from  the  original  end,  personal  pleasures, 
to  the  good  of  others,  the  original  means, 
and  then  this  becomes  an  end  and  the  de- 
sire is  disinterested. 

47.  We  feel  the  glow  of  pleasure  in  tiius 
tracing  the  progress  of  the  mind,  and  shew^ 
lug  that  its  tendency  b  to  disinterestedness, 
ai^  that  it  is  often  obtained  in  a  compara- 
tively universal  extent.  Let  us  not  then 
listen  to  the  degrading  ideas  of  those  who 
woold  perNmde  us  tibat  the  most  perfect 
benevolence  is  only  the  most  refined  self^ 
Ishncss ;  that  all  vrhich  is  said  by  pluloso- 
phers  and  moralists  respecting  disinterest- 
edncm  is  unmeanmg  rant,  and  that^  when 
we  call  upon  mankind  to  divest  theinselves 
of  self  and  personal  considemtions,  we  call 
upon  them  for  something  which  they  are 
not  able  to  practise.  We  may,  with  the 
consistency  of  truth,  have  a  nobler  view  of 
onr  species;  and  we  may  ourselves  hold 
op,  as  the  object  of  our  steady  exertions, 
that  state  of  mind,  In  which  to  perceive 
the  practicable  means  of  promoting  the 
good  of  others,  and  to  employ  them,  will 
be  mvartebly  associated,  without  any  con- 
necthig  intervening  bond  of  unieiL — On 
the  other  hand,  let  no  one  less  highly  vahie 
the  exertions  of  disinterestedness  becanse 
it  can  be  shewn  to  arise  ftom  a  aseaner  on* 
gin.  Ought  wo  nok  retber  to  admire  tha 
height  which  has  been  gained  by  a  steady 
nse  of  the  general  means  of  worth,  and  by 
a  right  employaseat  of  the  discipline  of 
Provklence?  Is  his  comluct  less  lovely 
who  has  gone  through  the  trial,  and  brought 
from  it  disinterestedacm  which  prompts  toi 
eflbrte  of  the  noblest  kind  for  the  good  ef| 
others?     The    original    diMnterestedncM 
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of  tbe  mind  miy  be  pleasing  in  lome 
points  of  view ;  bat  in  others  it  b  the  con- 
traiy ;  it  diminishes  the  worth  of  cliar4cter 
in  those  ctses  where  it  cxistB,  for  constitu- 
tional disinterestedness  has  no  more  merit 
than  the  possessions  of  a  good  sight ;  and  it 
damps  too  the  efforts  to  obtain  disinterest- 
edness. Those  who  find  themseWes  defi- 
cient, who  discover  feelings  which  disin- 
terestedness owns  not,  have,  on  the  theory 
here  proposed,  the  best  enconragement, 
^e  prospect  of  success,  in  tfaeir  endeavours 
to  trai^r  their  affections  from  self.  It 
leads  too,  humbly  and  gratefully,  to  acqui- 
esce, in  every  means  which  Providence 
may  appoint,  to  discipline  the  mind,  and 
to  purUy  it  from  all  that  can  debase. 
In  short,  it  points  the  view  to  the  highest 
excellence,  and  directs  tbe  means  of  at- 
taining it 

4.  Habitual  Biases. 
48.  Wc  now  proceed  to  the  last  of  those 
laws  of  association,  which  we  propose  to 
notice,  and  in  what  we  shall  advance  on 


any  intention  either  on  his  part  or  on  that' 
of  others. 

49.  Tlie  earliest  bond  of  union  between 
objects  of  tiiought,  is  their  being  presented 
to  the  mind  together,  or  in  close  succession, 
through  tlie  medium  of  sensation;  this  is 
owing  to  the  objects  of  sensation  being 
connected  either  in  time  or  place,  or  in 
other  words,  owing  to  the  relation  of  con- 
tiguity in  time  and  place  existing  between 
these  objects.  Tliis  cause  of  connection 
among  our  ideas  is  what  necessarily  has  the 
earliest  efi^cacy  in -forming  those  connec- 
tions, because  it  does  not  presuppose,  as 
every  other  does,  tbe  existence  of  other  ideas 
in  the  mind,  or  the  exercise  of  attention 
to  other  relations  which  exist  among  tiiem. 
Children  associate  ideas  together  almost  en- 
tirely by  this  bond  of  union ;  persons  of  un- 
cultivated minds  in  the  same  manner,  usually 
have  their  ideas  connected  by  the  same 
bond  of  union,  contiguity  of  time  and  place 
of  the  objects  of  sensation,  producing  im- 
pressions on  the  mind  at  the  same  time,  or 


the  subject,  we  shall  make  a  free  nse  of  in  close  succession  ;  and  more  or  less  it  is  a 
Stewart's  £lements.~The  leading  feature  connecting  link,  or  cause  of  connection,; in 
of  the  operations  of  the  associative  power  every  one,  in  every  period  of  life.  We 
is  that  when  two  or  more  ideas,  &c.  are  might,  d  priori,  calculate  upon  its  high  im- 
presented  to  the  mind,  togctiier  or  in  close  portance  in  tiie  mental  structure,  and  as  a 
succession,  they  become  connected  with  matteroffact,  it  is  the  foundation  of  all  ex- 
one  another,  or  blended  together,  so  that  perience  and  philosophy,  and  at  the  same 
tbe  one  when  recalled  to  the  view  of  the  time  the  source  of  numerous  prejudices.  It  is 


mind,  is  accompanied  with  the  otiier.  But 
we  must  not  limit  its  exercise  to  this  ope- 
ration; it  not  only  connects  ideas  when 
they  are  thus  presented  together  to  the 
mind,  but  is  the  cause  of  the  introduction 
of  Ideas  with  one  another,  which  have  ne- 
ver before  been  presented  together  to  the 
mind.  An  object  which  has  never  before 
been  presented  to  the  mind,  may  excite 
numerous  ideas,  or  trains  of  ideas ;  vrhile 
another  may  continually  occur  without  ex- 
citing a  single  idea.  And  the  same  object 
will  affect  different  persoiu  differently,  so 


the  source  of  numerous  prejudices;  by  lead- 
ing us  to  expect  continued  conjunction  in 
time  or  place,  where  the  conjunction  was 
only  occasional,  and  tiins  to  suppose  a  real 
and  perAianent  connection  between  objects 
which  had  only  an  accidental  and  temporvry 
connection.  Hence  unenlightened  expe- 
rience of  the  past  will  fill  the  mind,  in  num- 
berless instances,  with  vain  expectations,  or 
with  groundless  alarms,  concerning  the 
future  ;  hence  the  regard  which  is  paid  to 
nnlncky  days,  to  nnlocky  colours,  to  the 
influence  of  the  planets,  Sec, ;  apprehensions 


that  in  the  mind  of  one  it  will  excite  trains  vrhich  render  hnman  life,  to  many,  a  continual 

of  thought,  while  in  another  it  will  only  series  of  absurd  terrors.    But  this  principle 

produce  a  momentary  impression ;  and  in  of  connection  among  our  ideas  n  atoo  the 

different  persons  too  the  same  object  will  foundation  ofall  experience  and  philosophy; 

excite  different  trains  of  thonght ;  and  in  for  the  grand  object  of  philosophy  is  the 

iftt  same  person,  at  different  times,  differ-  knowledge  of  those  lavrs  which  legnfaite  the 

cot  effects  will  be  produced. — Now  all  this  snccession  of  events,  so  that  from  the  past 

depends  npon  the  habitual  or  accidental  we  may  be  enabled  to  anticipate  the  pro< 


Waies  to  particnhur  kinds  of  connection, 
produced  either  by  the  habitual  tendency 
of  the  mental  constitution,  or  more  usually 
by  the  particular  culture  of  the  individual 
adiid,  owing  to  direct  instructioh,  or  to  the 
dfect  of  dtcnraatances,  operating  without 


bable  course  of  the  fiiture,  and  to  regnUte 
our  condnct  accordingly ;  and  therefore  it 
is  of  the  fint  importance  that  the  connec- 
tions of  time  and  pUct  should  have  a  strong 
power  over  tiie  mind.  Experience  is  of  a 
more  limited  natare,  but  Ins  the  same  ob* 
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j€ct  to  tnticiiMte  tlie  probable  coorse  of 
events,  so  as  to  make  the  past  subservient 
to  the  conduct  of  tlie  future ;  and  by  ren- 
dering contiguity,   in  time,   one   of  the 
strongest  principles  of  connection  in  oor 
minds :  the  wise  Author  of  our  frame  has 
conjoined  in  our  thougiits  the  same  events 
wUch  we  6nd  conjoined  in  our  experience, 
and  has  tbns  accommodated  (without  any 
efibrt  on  our  part)  the  order  of  our  ideas  to 
that  scene  in  which  we  are  destined  to  act. 
50.  Upon  the  connections  establifthed  by 
this  principle,   all  other  connections  are 
tended.    Some  of  the  most  striking  are 
those  which  arise  ijrom  the  relations  of  sinu- 
larity,  of  contrariety,  of  cause  and  effect,  of 
means  and  end»  of  premises^and  coucloston. 
Next  to  the  relation  of  contiguity  in  time 
and  phice,  that  of  similarity  is  most  univer« 
sally  operative.    It  does  not  depend  upon 
an  active  exertion  of  intellect,  but  arises 
spontaneously  firom  the  mental  constitution. 
Similarity  implies  partial  identity  of  sensa« 
tion,  and  hence  an  object,  when  first  pre* 
sented  to  the  mmd,  frequently  recals  the 
idea  of  that  which  has  some  parts  of  its 
component  sensations  the  same.  Thus  when 
we  see  a  fare  which  considerably  interests 
OS,  we  are  often  led  to  recollect  the  face 
of  some  other  person,  in  consequence  of 
the  impressions  from  each  agreeing  in  some 
particulars.    In  the  same  manner,  where 
the  dicuBNtances  of  one  event  are,  in  some 
respects,- the  same  with  the  circumstances 
of  another,  which  had  before  fallen  under 
onr  notice,  so  hr  there  is  a  recurrence  of 
the  same  impressions,  and  that  by  the  mor^ 
general  law  of  association  recals  the  re» 
naaning  circumstances. — ^lliis  cause  of  con- 
section  among  our  ideas,  like  that  of  con* 
tiguity  in  time  or  place,  is  of  the  greatest 
importance,  and  at  the  same  time  liable  to 
be  greatly  misused.    Without  it  the  ex* 
perienee  of  the  past  woidd  be  of  no  utility 
to  US,  Ibr  ttie  same  set  of  circumstances 
never  occurs  twice ;  if  there  be  suAaent 
similarity  to  recal  the  past,  it  now  answers 
llie  pvpose  of  exciting  the  expectations  of 
what  oocarred  in  similar   circnmstances, 
that  is,  of  bringing  the  experience  of  the 
past  to  bear  upon  the  present.    But  as 
limibrity  is  only  partial  sameness,  if  it  l>e 
not  accompanied  with  some  discrimination, 
fowfqneoces  wiD  be  expected  that  will 
never  happed,  and  conclosiom,  which  vrill 
mislead,  will  be  formed  without  any  just 
fbndatioD. — ^Ideas  are  connected  together 
imt  only  in  conse<|oence  of  similarity,  that  is 
io  some  of  their  component  parts, 


bat  frequently  ako  from  similarity  iu  the 
sounds  expressing  them.    It  is  upon  tliis 
circumstance  that  the  art  of  punning  is 
founded ;  an  art  which  may  be  innocent  in  it- 
self  considered,  but  which,  when  nikde  an  ob- 
ject of  the  mind,  leads  from  sense  to  sound, 
and   prevents  ns  from  carefully  examin' 
ing  the  arguments  and  differences  of  things, 
on  which  alone  reasoning  can  be  founded! 
So  much,  indeed,  is  a  habit  of  punning  at 
variance  with  habits  of  thought  and  sober 
reflection,  that  the  whole  current  of  thought 
will  sometimes  be  diverted  from  its  proper 
channel,  by  some  word  in  which  the  thought 
is  expressed,  recallhig,  by  gimilarity  ofsonnd^ 
some  other  which  calls  up  its  own  train  of 
thought.    A  good  pun  may  sometimes  bo 
considered  as  an  exercise  of  the  judgment  • 
but  more  usually  it  is  merely  an  exercise  of 
the  associative  power,  in  this  particular  prin- 
ciple of  connection,  stmihirity  in  sound  - 
and  therefore  it  would  be  wise  In  young 
persons  to  check  the  desire  to  obtain  an 
acquisition  wluch  is  of  little  value,  because 
almost  every  one  may  acquire  it,  and  which 
must  check  the  culture  of  other  more  valn« 
able  principles  of  association.  ^ 

51.  Another  fertile  principle  of  connec* 
tion  is  contrariety,  which  connects  together 
ideas  which  are  totally,  or  In  many  respects 
opposite  to  each  other.  This,  however,  ij 
more  the  resnlt  of  attention  and  habit  than 
those  of  contiguity  in  time  or  place,  and 
similarity.  Some  penons  are  particulariy 
disposed  to  it,  others  have  littie  tendency 
to  it.  It  frcquendy  appears  to  arise  fh>m 
the  natural  tendency  of  the  mind  to  change 
from  one  set  of  feeUngs,  which  are  in  ju>me 
way  or  other  displeasing,  to  otliers  which 
may  be  pleasing;  and  very  often  seires  to 
lllttstiate  reasoning ;  but  particularly  to  give 
interest  and  foree  to  a  description  of  natu- 
ral scenery,  or  a  delineation  of  character. 

59.  The  other  principles  of  connection 
which  we  mentioned  are  more  refined,  and 
are  the  result  of  culture.  A  person  who 
has  been  more  accustomed  to  philosophize, 
or  to  reason,  than  to  follow  the  airy  flights 
of  wit  or  poetic  fancy,  connects  his  ideas 
by  the  principles  of  cause  and  effect,  of 
means  and  end,  of  premises  and  conclusion.' 
When  a  phenomenon  is  stated  to  his  mind, 
it  almost  involuntarily  brings  forward  ideas 
vrhich  serve  to  acconnt  for  tiie  phenome- 
non: we  do  not  mean,  that  the  mind  inva- 
riably brings  forward  the  right  ideas,  but 
simply  those  which  answer  the  wants  of  thtf 
indiridual,  by  serving  to  account  to  him  for 
the  phenomenon.    So,  m  the  sama  msoaer. 
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«ilMnMiendUpit>|H»ed,tbelrain  ofthoiiilit    ^c;  tluit  is,  at  cerUin  timet  with  B,  at  cer- 
ia  concetntd  Bboot  the  meaw,  which  are    tain  other  tinea  with  C,  aad  to  on:  it  is 


«fteii  sofleested,  thoa^  the  object  itself  was    evident  from  what  has  been  before  stated 
never  b^re  in  the  view  of  the  mind.    AM     (J.  fl.)  that  A,  when  produced  alone,  wiU 
these  relations  doubtleas  prodnre  their  ef-    rsise  a,  6,  c,  d,  &c.  (the  simple  ideas  of  sen- 
feet  by  minnte  and  almost  inpercepUble     wtion  corresponding  respectively  with  A, 
tamenMses  in  the  particular  object  now  in     B,  C,  D,  &c.)  altogether,  and  consequently 
the  view  of  the  miad,  and  some  one  which     wiU  associate  them  together.    If  a,  ft,  c,  d, 
before  has  been,  and  has  been  connected     dec.  are  distinct  in  all  their  parts,  then.  In 
by  some  cause  or  other  with  the  cause  or    the  first  instance  they  wiU  be  merely  oon- 
MieuBS  by  which  it  was  produced,  or  to  be     necM,  so  as  to  make  a  group  (which  may 
prodaoed ;  but  it  is  convenient  to  speak  of    be  represented  by  a + 6  +  c  +  d;)  bat  if 
Ihem  as  distinct  from  Uie  more  obvious  re-     they  are  not  distinct  in  Uieir  parts,  they 
lations,  because  they  imply  diffi^rent  caltnre     more  or  less  ron  into  each  other,  so  as  tor 
of  the  nusd,  and  lead  to  such  widely  different    form  a  complex  cluster,  (which  may  be  re- 
effects.— Now  any  one  of  these  connecting    presented  by  ahcd,)    Now  the  more  fre- 
nrinciples  may  by  habit  be  strengthened  to     qucntly  the  group  a+b+e  +  d,  6cc.  oc- 
inch  a  degree  as  to  give  us  a  commami  over    curs  in  connection,  the  more  closely  the 
«U  the  different  ideas  in  oor  mind  whi<A    single  ideas  are  united ;  and  unless  any  one 
have  the  given  relation  to  each  other ;  so     has  a  peculiar  degree  of  vividness,  they  wiU 
tlmt  when  any  Me  in  the  cfatfs  occurs  to     by  degrees  appear  to  the  mmd  as  one  idea ; 
us  we  have  ahnost  a  certainty  that  it  will    and  unless  the  notice  of  the  mind  is  particn- 
sttgtest  the  rest.— As  this  appears  to  be  an    birly  directed  to  the  circumstance  that  it  is 
iD^potable  frict  respecting  the  influence  of    composed  of  parts,  it  appeaia  as  much  a 
«RO^tion,  we  may  state  it  in  the  following    wngl©  idea  as  originally  each  of  the  parU 
ceneral  form :— When  an  idea  is  piesented     would  have  done,  if  the  attentioo  had  been 
totbe  mind,  either  by  sensation  or  by  asso-    directed  to  them  singly.    Again,  the  more 
dation,  bearing  certaus  rebtions,  either  in    the  duster  abedy  &c.  occurs  in  combiua- 
itBelf  or  in  its  effects  on  the  mind,  with  ano-    tion  the  more  completely  the  parts  coalesce, 
ther  'idea  already  on  the  mhMl,  the  Utter    •«  ^^^  by  degrees  they  form  a  complex 
is  recalled  by  the  former,  and  becomes  con-    Wea,  the  parts  of  which  are  scarcely  dtstin^ 
nected  vrith  it :  and  the  association  thus    giushable. 

produced  is  suljject  to  the  same  Uws  vrith  ^-  Case  2.  If  the  sensations  A,  B,  C,  D, 
tiiose  formed,  owing  to  the  contiguity  in  the  ^c-  be  associated  together,  accprdiog  to 
times  of  the  reception  of  tiie  ideas.  various  combinations  of  twos,  or  even  of 

tlirees,  fours,  &c.  then  will  A  raise  up  6  -^ 
aBSPBcniiG  THE  COMPOSITION  OF  IDEAS,    ^  +  d,  &C. ;  also  B  wiU  rsise  op  a  -f- « +d, 

4cc.  -f  and  compound  or  complex  ideas  will 
55.  Another  grand  Uw,  or  mode  of  ope-  be  formed  of  those  combmations,  precisely 
ration,  of  the  assoQalive  power,  is  that  by  as  uras  before  stated  in  the  case  of  sensa> 
which  simple  ideas  are  formed  into  com-  tions  singly  assodated  with  another  sensa- 
pound,  or  complex  ideas  j  in  other  words,  tion.  It  may  happen  indeed  in  both  cases, 
more  generally,  by  which  simple  sensorial  that  A  may  raise  a  particular  idea  as  6,  pre- 
changes  are  combined  and  blended  toge-  ferably  to  any  of  the  rest,  in  consequence 
Iher. — In  the  consideration  of  this  law,  we  of  its  being  more  frequently  associated  with 
tliaU  derive  most  of  our  statements  from  6,or  of  the  greater  novdty  of  the  impres- 
those  of  Hartley,  divesting  them  however  sioii  of  the  corresponding  sensation,  B,  reo- 
of  tiiose  peculiarities  of  expression,  which  dering  it  more  vivid,  or  of  some  tendency 
depend  for  their  correctness  upon  the  truth  of  the  sensofium  to  exdtc  6,  or  of  sosae 
of  the  positions,  that  tiie  medullary  tub-  other  cause ;  and  in  like  manner  that  B  may 
stance  of  the  brain  is  tiie  sensorium,  and  rabe  c  or  d  preferably  to  the  real.  How- 
that  sensorial  changes  are  vibratioos  of  the  evei,  aU  this  will  at  hut  be  ovcr-inled  by 
medaUary  substance.  In  order  to  explaiu  the  recurrence  of  the  associatioBS,  so  that 
this  law  of  association,  it  is  necessary  to  any  one  of  the  sensations  vriU  excite  the 
take  a  view  of  the  modes  in  which  simple  ideas  of  the  rect  at  the  same  instant,  and 
idee«,  or  ideas  of  sensation,  may  be  asso-  therefore  associate  them  together. 
ciaLcd.  .55.  Case.  3.  Let  A,  B,  C,  D,  Ac.  repsc- 

Case  1.  Let  the  sensation  A  be  often  asso-    sent  successive  sensations  (occuiringin  cob- 
datid  with  each  of  tiie  sensations  B,  G,  D,    tiguous^  succassiva  instantv)  A  frill 
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hp  Cf  df  Sic*  B  win  niie  c,  tf,  &c.:  and 
^oagfa  the  ideas  do  not  me  precisely  in  the 
same  instant,  yet  they  come  nearer  and 
nearer  together  than  the  sensations  did  in 
Ibetr  original  inpfessloQ;  so  that  tfatse 
ideas  are  at  last  associated  syncbronoosly 
U  they  were  from  the  first  successively. 

56»  Case  4.  All  compound  iinpressions, 
A  +  B  +  C  +  l^t  dec.  or  ABCD,  &c. 
(according  as  they  are  received  by  different 
organs,  or  the  same)  alter  soffident  repeti- 
tion leave  behind  their  compound  ideaa 
%'\-b"\-€'^-d,Sic*otabcd,S^Q,^h»hncwt 
•very  now  and  then  by  roeana  of  sensations, 
9f  ideas,with  which  the  whole  compound,  or 
90^  one  or  more  of  the  parts  A,  B,  C,  D^ 
^c.  have  been  asaodated*  Now  in  these 
recurrences  of  compound  ideas,  the  parts 
are  further  associated,  and  more  intimately 
united  to  one  another,  agreeabJy  to  what  was 
O^enred  above,  so  as  to  form  a  compound 
or  complex  idea  which  shall  appear  to  the 
piind  as  one  single  idea. — ^A«  the  same 
causes  produce  the  recurrence  of  the 
pqmpounded  ideas,  in  whatsoever  way  the 
^on  was  first  produced,  tlie  same  remark 
vay  be  made  •under  each  of  the  cases  as 
|)«ive  been  under  this  and  the  first  case, 
f  especting  the  ciiuses  and  eflects  of  such 
roi»u:rence. 

bT*  On  the  whole  it  may  appear  to  the 
reader,  that  the  simple  ideas  of  sensation 
must  run  into  dusters  and  combiaationi^ 
by  association ;  and  that  each  of  these  wiU» 
$X  hist,  coalesce  into  one  compound  or 
complex  idea.  It  appears  also  €nm  obaer- 
:iration,  that  many  of  our  mental  or  intel- 
toctnnl  ideas  (that  is  those  in  which  no  par- 
ticular idea  of  sensation  U  perceptible) 
puch  as  those  which  belong  to  the  heads  of 
jieau^,  honour,  moral  qualities,  dEC«  are,  in 
Act,  thus  composed  of  paru  wliich  by  de- 
grees coalesce  into  one  complex  idea.  And 
^s  this  coalescence  of  simple  into  complex 
ideas  is  thus  evinced,  both  by  the  theory  of 
nsBodatioB  and  by  observation,  so  it  may 
«  ]be  iUostiated  and  furtht-x  confirmed,  by  the 
iwnilar  coalescence  of  letters  into  syllaUes 
Md  words,  in  which  association  is  likewiaa 
a  cbief  instmment. 

d8«  if  the  number  of  simple  ideas  which 
ffumpow  the  ion^ilex  idea  be  very  great,  it 
aiay  beppen  that  the  complex  ideas  shaM 
aot  apprar  to  bear  any  relation  to  its  oons> 
pomsnt  parts,  nor  to  the  external  senses  by 
Jwhieh  theorigiul  stnaations  were  recdved. 
The  reason  (tf  this  i%  that  eaoh  single  idea 
jfoverpowend  by  theaom  of  all  the  nal,ai 


soon  as  they  aro  all  intimately  nnited'tog^ 
tber.    Thus  in  very  compound  medicines^ 
the  several  tastes  and  fiavoiirs  of  the  sepa* 
late  iagredients  are  lost  and  overpowered 
by  the  complex  one  of  the  whole  mass :  so 
that  this  lias  a  taste  and  flavour  of  its  own, 
which  appears  to  be  simple  and  original. 
Thus  also  white  appears,  and  is  vulgarljr 
thought  to  be,  the  sunplest  of  all  colours, 
while  yet  it  really  arises  from  a  certaM 
mixture  of  the  seven  primary  colours  in  their 
due  shades  and  proportions.    And  to  re- 
sume the  illustration  above  mentioned,  to 
qne  unacquainted  with  the  arts  of  reading 
and  writing,  it  could  not  appear  probable, 
that  the  great  variety  of  complex  sounds  in 
taguage  are  to  be  analysed  into  a  ^w  shn- 
pie  sounds.    One  may  hope,  therefore,  that 
by  puTsning  and  perfecting  the  doctrine  of 
association,  we  may  some  time  or  other  be 
enabled  to  analyse  all  that  vast  variety  of 
complex  ideas  which  pass  under  the  names 
of  ideas  of  reflection,  abstract  ideas,  de- 
sires, aflections,  Ste.  into  their  simple  com- 
ponent parts,  tliat  is,  in;o  thefiiraple  ideas  of 
sensation  of  which  they  are  formed.     This 
would  be  greatly  analogous  to  the  represcn- 
tation  of  complex  articulate  sounds  by  al- 
phabetical signs,  and  to  the  revokition  of 
colours,  or  of  natural  bodies,  into  their  dm- 
pie  constituent  parts.    The  complex  ideas 
here  spoken  of  are  generally  exdted  br 
words  or  visible  ol(iects ;  but  they  are  also 
connected  with  other  exteinal  impressions, 
and  depend  upon  them  as  symbols.    In 
whatever  way  we  consider  them,  the  tnhit 
of  tliem  which  are  presented  to  the  mind, 
seem  to  depend  upon  the  then  present  state 
of  the  body,  the  extenud  impressions  and 
the  remainiag  influence  of  prior  impressiou 
and  aniodations  taken  together. 

59.  As  simple  ideaa  of  sensation  run  into 
complex  ones  by  association,  so  complex 
idev  nm  into  deenasplex  ones  by  asso- 
ciation. But  here  the  varietiea  of  the  asso- 
ciations, which  increase  with  tlas  com- 
plexity, hinder  particular  ones  inm  being 
ao  clone  and  peraanent  between  the  com- 
plex parts  of  decomplex  ideas,  as  between 
the  simple  parts  of  complex  ones. 

60.  The  simple  ideas  of  sensation  are  not 
aU  equally  and  nmforaily  coneened  in 
forming  complex  and  decomplex  ideas,  but 
an  the  contrary  some  occur  much  oftener 
than  otheia;  and  the  sane  hoMs  good  of 
aomplex  ideas  as  the  component  parts  of 
deoomplax  idte :  and  inamnerable  combi- 

lativ  aaaur  at  all  ia  rad  life,  aa4 
8 
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eoDsequently  are  never  aasociftted  into  com- 
plex tnd  decomplex  ideas.  Jtut  as  in  Uui* 
guages,  some  letters,  and  combinations  of 
letters,  occur  much  more  freqnently  than 
others*  and  some  combinations  never  occur 
at  all.— Further,  as  persons  who  speak  the 


Respecting  the  Vhidness  tf  eompUx  IdeaSf 
and  the  mUUectuni  Pleoiures  and  Paha  in 
general. 


63.  It  if  reasonable  to  think  tint  some 
Ideas  may  be  as  vivid  as  any  sensation  ex- 


same  language  have,  however,  a  different  cited  by  the  direct  action  of  objects  npon 

use  and  extent  of  words,  so,  though  man-  the  external  organs  of  sense.    For  complex 

kind  in  all  ages  and  nations  agree,  in  gene*  ideas  may  consist  of  so  many  parts,  and 

ral,  in  their  complex  and  decomplex  ideas,  these  may  so  alter  and  exalt  one  another, 

yet  there  are  many  particular  differences  in  that  the  sensorial  change  (whatever  tliat  be), 

them,  and  these  diflerences  are  greater  or  may  be  as  gteat  as  can  be  produced  by  any 

less,  according  to  the  difference  or  resem-  single  external  impression.    And  we  know 

blance  in  age,  constitution,  education,  pro*  as  a  matter  of  &ct  that  mental  pains  are 

fession,  coimtry,  period,  &c.  that  is,  in  their  sometimes  so  acute  as  to  coonterbahmce, 

impressions  and  associations.  and  even  altogether  remove,  the  attention 

61.  When  sensations  and  ideas,  with  their  from  tiie  most  excruciating  pam,  which  ia 

most  common   combinations,   have  been  merely  that  of  sensation.  This  process  may 

often  presented  to  the  mind,  a  train  of  them,  be  assisted  and  accelerated  by  the  mixture 

of  considenbie  length,  may,  by  once  occur-  of  vivid  sensations  among  the  ideas,  by  the 

ring,  produce  such  a  tendency  to  recur-  sensibility  of  the  mental  frame,  by  a  pre* 

rence,  that  they  may  recur,  without  tlie  disposition  to  a  panicohu' class  of  ideas,  &e. 

previous  cause,  in  nearly  the  same  order  and  ^t  is  on  this  principle,  in  connection  with 

proportion  as  in  this  single  ocatrrence.  For  the  preceding  statement,  that  we  are  en- 


since  each  of  the  particular  sensations  and 
ideas  is  fiuniliar,  little  more  vrill  be  wanting 
for  their  recorrency  than  a  few  connecting 
links ;  and  even  these  may,  in  some  in- 
stances, be  supplied  by  former  simihu*  in- 


abled  to  account  for  the  existence  of  intd- 
lectual  or  mental  pleasures  and  pains  (that 
is,  those  in  which  no  paAicnIar  sensible 
pleasure  or  pain  is  perceptible),  wbldi  forai 
a  distinct  and  a  most  important  class  of 


stances.    These  considerations,  when  duly  feelings.    The  quality  of  sensible  pleasures 

unfolded,  seem  to  explain  the  chief  pheno-  or  pafau>  that  is,  of  pleasurable  or  painftd 

mena  of  memory ;  and  it  will  be  easily  seen  sensations,  unite  and  coalesce  in  the  sane 

Irom  them,  that  the  memory  of  adults,  and  .  manner  as  other  ideas  ;  and  varioosly  con- 

of  proficients  in  any  science,  ought  to  be  nected  and  blended  togetlter,  they  consti- 

much  more  ready  and  certain  Uian  tlmt  of  tute  the  whole  of  tliose  internal  feeUngs 

children  and  novices,  as  it  is  found  to  be  in  which  vre  call  passions,  aflfections,  emo> 

fiu:t.  tions,  &c. — In  almost  every  step  of  our  iB- 

6f .  As  many  words  have  complex  ideas  vestigations  in  mental  philosophy,  we  are 

annexed  to  tlieoi,  so  sentences,  which  are  perplexed  by  the  scantiness  of  language, 

collections  of  words,  have  collections  of  andstillmoreby  the  vrant  of  precision  with 

complex  ideas,   tliat  is,  have  decomplex  which  the  words  we  have  are  employed.    It 


ideas.  And  it  happens  in  most  cases,  that 
the  decomplex  idea  belonging  to  any  sen- 
tence, is  not  compounded  merely  to  the 
complex  ideas  belonging  to  the  words  of  it ; 
but  that  there  are  also  many  variations, 
some  oppositions,  and  numberless  addi- 
tions. Thus  propositions,  in  particnhir,  ex- 
cite, as  soon  as  heard,  assent  or  dissent ; 


is  much  more  easy  to  point  out  faults  than 
to  correct  them ;  but  it  appears  lo  us  likely 
to  promote  the  object  in  one  department,  if 
the  two  classes  of  ideas  (the  relicts  of  sen- 
sations), m.  tho»e  which  are  pleasnreable 
or  painful,  and  those  which  are 
or,  more  prop4*rly,  which  belong  to  the 
derstandinir,  were  denommated  the  latter 


which  assent  or  dissent  consist  chiefly  of    notions,  the  former  feelings.    Popular  Ian* 


additional  complex  ideas  not  included  in 
the  tenns  of  the  proposition.  And  it  would 
be  of  the  greatest  use  both  in  the  sciences 
and  in  common  life,  thoroughly  to  analyse 
this  matter,  to  show  in  viiiat  manner,  and 
by  what  steps,  that  is,  by  what  impres- 
sions and  aasociBtions  our  assent  and  dissent, 
both  m  scientifical  and  moral  sobjectsi  is 
formed* 


guage  would,  in  a  great  neanire,  have  borne 
ns  out  in  this  appropriatioo ;  but,  at  least  ia 
the  commencement  of  our  statements,  we 
were  obliged  to  employ  feelings  in  e  more 
general  sense,  ^,  for  every  sensorial  change 
attended  with  consciousness,  becanse  we 
have  no  other  word  in  the  langnage  com- 
prehending ideas  and  sensations:  hencefofw 
wards,  bowevery  w«  wish  to  eppropriale 
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the  word  htXm^  to  Uioie  complex  ideas  equal  to  each  otber  in  degree.    If  now  the 

which  are  either  pifaioreable  or  painful,  so  ideas  of  these  sensible  pleasures  and  pains 

•s  to  rorrfspood  with  Hartley's  denomina-  be  associated  together,  according  to  all  the 

lion  <*  intellectual  or  mental  pleasures  and  possible  varieties,  in  order  to  forro  intellec- 

pains,'*  inclnding,  as  he  appears  to  do,  th*  tnal  pleasures  and  pains,  it  is  plain,  that 

•flections  and  passions.  pleasure  must  prevail  in  all  the  combnaa* 

64.  It  appears  from  the  preceding  sec  tioos  of  seven  or  more  letters  $  and  also, 
tion,  that  the  mental  pleasures  and  pains  that  when  tlie  several  parts  of  these  complex 
nay  be  eqoal  to,  or  greater  or  less  than,  pleasures  are  sufficiently  blended  by  asso* 
the  sensible  ones,  according  as  each  person  cmtion,  the  pains  which  enter  into  their 
imitfa  more  or  fewer,  more  vivid  or  more  composition  will  no  loncer  be  distinguished 
languid  ideas  in  the  formation  of  the  mental  separately,  but  the  re snltiog  mixed  and  com* 
pleasures  and  pains.  plex  pleasures  will  appear  to  be  pure  and 

65.  It  is  of  the  utmost  consequence  to  simple  ones,  equal  in  qnantity  to  the  ex* 
nocaiity  and  religion,  tliat  the  feelings  cem  of  pleasure  above  pain,  in  each  combi- 
should  be  analysed  into  their  snnple  compo-  nation.  Thus  a«aoctation  would  convert  a 
sent  parts,  by  reverting  the  steps  of  the  as-  state  in  which  pleasing  and  pain  are  both 
sociations  which  concur  to  form  them.  For  perceived  by  turns,  hito  one  in  which  pure 
thus  we  amy  learn  how  to  cherish  and  im-  pleasure  would  alone  be  perceived ;  at  least 
prove  good  ones,  to  check  and  root  out  sudi  would  cause  the  beings  who  were  under  its 
as  are  misduevons  and  immoral,  and  how  to  influence  to  any  indefinite  degree,  to  ap« 
salt  our  muMMr  of  life,  in  some  tolerable  prooch  to  thu  last  state  nearer  than  by  any 
measure,  to  our  inlellaelBal  and  religions  definite  distance.  Now  though  the  cir« 
wants.  And  as  this  holds,  iBrtspectofper-  eumstances  of  mankind  are  not  the  same 
•ons  of  all  ages,  so  it  is  partieolariy  tnia  with  those  here  supposed,  yet  they  bear  a 
and  worthy  of  eonsideffation  in  respect  of  great  resemblance  to  them,  during  that 
children  and  yonth.  The  worid  is,  indeed,  p«rt  of  our  existence  which  is  exposed  to 
anffideatly  Slocked  with  general  preceptt  our  observation ;  for  our  sensible  pleasures 
lor  thb  purpose,  grounded  on  experience ;  are  far  more  numerous  than  our  sensible 
aad  wtiosoever  will  foUow  these  Aitbflilly  pains ;  and  though  the  pains  are  in  general 
nay  expect  good  general  saccess.  How-  greater  than  the  pleasures,  yet  the  sam  to- 
•vcr,  the  doctrine  of  association,  when  tal  of  the  hitter  is  probably  greater  than 
traced  up  to  the  fint  rudiments  of  under*  that  of  the  former ;  whence  the  remainder^ 
standing  and  afleetion,  unfolds  such  a  scene  after  the  destruction  of  the  pains  by  the  op- 
as  cannot  fiulbodi  to  imtrnct  and  alarm  all  posite  and  equal  pleasures,  will  be  pore 
such  as  have  any  degree  of  interested  con-  pleasure. 

cem  for  thenwelvcs,  or  of  a  benevolent  one        69.  The  toteUectual  pleaares  and  pami 

for  otherk  are  as  real  as  the  sensible  ones,  being,,  ia 

66.  Our  original  bodily  structure,  and  fiict,  nothmg  but  the  sensible  pleasures  and 
the  impresiiow  and  associations  which  af-  pains  varioasiy  mixed  and  blended  toge- 
fcct  us  in  passing  Uimngh  life,  are  so  much  tfaer.  They  are  also  all  equally  of  a  facti- 
aKke,  and  yet  not  the  same,  that  there  must  tious  and  acquired  natare ;  and  we  must 
be  botli  a  great  general  resemblance  among  therefore  estimate  all  of  the  pleasures 
amnkind  in  respect  of  their  mental  plea-  equally,  by  their  magmtode,  permanency^ 
sores  and  pains,  and  also  many  partiealar  and  tendency  to  produce  others;  and  the 
difieteaccs.  pams  in  Uke  manner. 

67.  Some  degree  of  spiritnality  (that  is, 

that  state  of  mmd  m  which  the  pleasures  qfthe  Affedunu  and  Pasiioat. 

aad  pains  are  not  sensibleX  is  the  necessary 

consequence  of  passing  through  Kfe.    The       70.  Affections,  passions,  aad  emotions, 

soisiblc  pleasunss  and  pains  must  be  trans-  may  be  considered  as  the  re-action  of  the 

fenad  by  association  more  and  more  every  oiind  towards  those  objecU  which  directiy, 

day,  upon  things  which  of  tliemselves  at-  or  indirectly,  produce   pleasure  or  paiii. 

lord  neither  pleasure  nor  pain.  Suppoamg  timt  by  associatioh  a  very  com- 

68.  Jjet  the  letlcn,  a,  h,  e,  </, «,  he.  re-  P>«t»  pleasurable  feeUug  has  been  so  con- 
present  the  sensible  pleasures,  and  x,  y,  and  aeeud  with  any  object,  as  to  be  excited  by 
s,  the  sensible  pams,  supposing  them  to  be  the  sensation  or  idea  of  that  object,  by  de« 
only  three  in  numbers  aad  let  us  suppose  P««  the  object  is  coasldered  aS  the  source 
aH  these,  both  pleasures  and  pams,  to  be  of  that  feeling,  and  the  pleasurable  fheUsg 

S  t 
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lilcyijed  with  Uie  idea  of  the  object,  being  be  confinet  it  ^  to  the  external  merks  or 

U^e  indirect  or  immediate  source  of  it,  is  vuibie  changes  produced  by  the  impetus  of 

galled  lo?e ;  the  contrary  feelinfr,  produced  the  passions  upon  the  corpofeal  rystem." 

by  contrary  associations,  is  called  hatred*  A  tpudency  to  the  exercise  of  affections, 

(We  do  not  here  speak  of  the  particular  and  to  the  excitement  of  emotions  or  pas- 

nyodilications  of  these  fieelings,  or  of  their  re-  sions,  is  called  a  disposition :  in  these  casee 

striclioos,  but  of  the  general  feelings  excit*  in  mhich  the  disposition  is  habitual,  and  re* 

^d  in  our  minds  l)y  objects  caosii^g,  or  sup*  gulates  a  considerable  proportion  of  the  af* 

poAed  to  cause,  pleasurable  or  painful  feel-  fections  or  passions,  it  seepis  aporoprialely 

ing).    When  either  of  tiiem,  (the  love,  for.  termed  the  temper, 

instance,)  is  habitually  connected  with  any  71.  Respecting  4he  dasaes  of  afiectionay 

object,  it  i&  called  an  affection  for  that  ob-  paamons,  and  emotions,  we  most  not  here 

ject ;  and  all  its  various  modifications,  how-  enlarge.    It  is  a  most  copious  and  difficult 

ev^r,  and  in  whatever  degree  produced,  if  subject ;  and,  as  pnnued  witJi  diiierent  ob- 

they  are  more  than  the  ebullitions  of  tlie^  jects,  different  classifications  appear  pre* 

UKU^ent,  being  permanent  feelinjss  ready  to  fisrable.    Supposing  the  object  to  be,  to 

^  excited  by  the  appropriate  object  in  ap-  take  these  feelings  as  they  are,  and  to  ar« 

prop^iate  situations,  are  also  termed  affec-»  range  tliem  so  as  to  show  their  relationship^ 

tions.    If  from  any  strength  in  the  exciting  and  tendency  to  affect  one  another,  having 

^ii^«*,  or  peculiar  sensibility  of  the  frame,  or  in  view  the   phenomena  rather  than  the 

peculiarly  vivid  associations,  connected  with  causes  of  them,  we  should  l>e  led  to  give  e 

^bjects  of  a  specific  cast,thatcause  or  produce  decided  preference  to  the  elegant  arrange- 

^avivijd  excitement  of  feeling,  which  (Uioogh  ment  of  Dr.  Cogan,  in  his  veryvahiable 

it  may  hist  perhaps  for  a  considerable  time,  work  on  the  passions ;  bat  if  it  be  to  tnoe 

ff  not  excessive  in  degree),  gradually  loses  them  to  their  soorces,  in  order  to  show  hew 

ifs  vividness,  and  altogether  ceases,  or  set-  they  are  formed,  directly  or  indirectly,  of 

^es  4own  into  a  more  permanent,  but  less  the  relicts  of  aensations,  and  modified  hj 

^ctive  feeling,  that  vivid,  vigorous  feeling  the  varioiu  combinations  of  Ihem,  which  ia 

is  denominated  a  pas^oa.    The  mind  may  an  object  of  the  greatest  importance,  as  baa 

have  such  a  predisposition  to  a  certain  set  been  already  obeerved,  Dr.  Hartley's  ar- 

of  passions,  that  these  may  be  easily  ex-  cangement,  even  if  somewhat  defi^ent  im 

cited,  and  by  every  sucli  excitement  in-  phikMophical  accoracy,  as  peihaps  Dr.  Co* 

create  the  predispc  sition  tp  fiitiu-e  excite-  gan  has  shown,  must  have  the  preference, 

ihent,  and  add  to  tii<^  strength  and  vivid  >  having  been  founded  on  that  ol^ect.    The 

ness  of  tlie  more  perm  *)ent  corresponding  arraa^ment  of  Dr.  Cogan  is  by  himself 

affections,  bu^  the  excitement  Itself,  and  stated  as  follows:  **When  the  nature  of 

its  effect,  the  passjont  cannot,  from  tlie  na-  the  exciting  canae  is  more  accoiately  ascer* 

tiire  of  the  pauid,  last  long.    From  this  an-  tained,  it  will  be  found  to  respect  either  the 

count  it  may  appear,  that  the  passions  and  aelfisli  or  the  social  principle.    Hence  arise 

affec^ops  differ  from  each  ot^yer  prmcipally  two  important  distinctions,  foiming  two  dif* 

in  th^ir  degree  and  duration.    There  is  a  ^rent  classes.    In  each  class,  the  prcdo- 

t)iird  c(ass  of  feelings,  ^ihich  may  more  pro-  minant  idea  of  a  good,  and  the  predomt* 

perly  be  called  emotions,  than  either  pas-  nant  idea  of  an  evil,  will  constitute  two  dif* 

sions  or  affections  -,  whe^e  the  pleasprable  fi&rent  orders.    The  leading  passions  and 

cfr  paii)(ul  feelings  are  not  explicitly  refer-,  affections  under  each  order,  poipt  ovt  the 

1^'  ia  the  exciting  cause ;  and  have  not  genera.    The  complicated  nature  of  aome 

that  vividness  and  strength  which  is  essen-  pf  the  passions,  and  other  contingant dream- 

tud  to  a  passipn :  they  are  states  of  plea-  stances,  may  be   considered  apecies  and 

sure  or  of  pahi,  following  the  excitement  of  ^tfiettes  under  each  characteiistic  i^usJ' 

a<9me  >affe€tion,  and  geperally  accompanied  ^r«   Hartley'*  arrangement  is  two-fold : 

<{r  blepded  with  trains  of  conceptV>ns  and  first,  the  passions  and  affections  in  general ; 

titoughls.    We  are  aware  that  we  do  not  aecondly,  the  passions  and  afiiBCtions,  as  ex* 

use  this  •t^'rm  in  the  senae  in  which  Dr.  Co-  cited^by  the  difiereat  classes  of  mteUeclnal 

gan  professes  to  employ  it;  but  we  donbr,  pleasures  and  pains.    Respecting  the  lat* 

l^betlvu*  ifk  this  instance  tlie  usoal  penelna-  tar,  we  shall  have  an  opportunity  of  apeak* 

tjon  t|pd  accuracy  of  that  philosopher  Inve  ytg  under  the  different  classes :  we  sh^ 

yyppipanifd  him  j  and  aa  it  appeen  to  as,  here  briefly  state  the  arrangement  of  the 

^is>9«in  use  ff  it  ia  essentially  different  general  passions  and  affections.    As  all  the 

fr(gp  |fa^  jiran  in  hit  definition,  hi  whiob  passions  and  aff^tions  arise  from  pkasnce 
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1u)d>^,  flli^  UntabJttNMtgMKnldutri- 
•btttioD  is  into  lore  and  hatred.  WheA  theM 
«re  excited  to  ■  certain  degree,  tiiey  stiimf- 
lite  i»  to  action,  and  may  0ien  be  tertticd 
derire,  or  avenion,  ondentanding  by  the 
hat  word,  active  hatred.  Hope  and  fear 
ariie  from  Che  probability  or  onrertainty  of 
obtaining  the  good  desired,  or  of  avoiding 
the  evil  shunned.  Joy  and  grief  are  love 
or  hatred  exerted  towards  an  object  wheA 
present,  so  as  to  occupy  tiie  whdie  atten- 
tion of  the  mind.  After  the  actual  joy  or 
grief  M  over,  and  the  obfeet  withdrawn, 
there  generally  remains  a  pleasing  or  dis- 
pleasing recollection,  which  recnra  with 
evrry  recm^reoce  of  the  idea  of  the  object, 
or  of  the  associated  ones,  and  keeps  up  the 
love  or  hatred.  These  ten  j  five  grateful, 
and  five  ungrateful,  passions  or  affections. 
Dr.  Hartley  considers  as  comprehending 
in  the  general  passions  of  human  nature. 

OF  THE  CLASSES  OF  IKTEttCCTUAI.  PLEA* 
SCRES  AND  PAINS,  WITH  A  SPBClFlt 
ACCOUKT  OP  THEIR  ORIGIH. 

7t.  The  inteHectoal  pleasures  aid  pains 
«re   arranged  by  Hartley  in  six  cbsses. 
Perhaps  the  arrangement,   and  certainly 
the  appellations  of  the  cbB.«es,  are  not  no^ 
exceptionable ;  but  so  nmch  tight  is  throws 
opon  this'  part  of  onr  mental  structure  by 
the  analysts  of  them  given  by  Hartley,  and 
It  is  so  much  emier  to  find  fiiult  tlian  to  im- 
prove, that  we  shall  probably  do  best  by 
taking  the  arrangement  and  (with  a  few 
passing  renmrks)  the  appellations  as  we 
find  them,  and  by  laying  before  our  readers 
Mch  a  specimen  of  the  analytical  investi* 
gallons  of  that  profopnd  plnlosopher,  as 
may  lay  a  solid  fbondation  for  correct  no- 
tions on  this  important  point,  and  lead  them 
to  seek  for  further  infocmulion  in  his  obser* 
vatiow.— The   intellectual  pleasures  and 
pains  are,  i.  Those  of  Imagination,  arising 
from  natural  or  artificial  beauty  or  defor- 
mity,   s.  Those  of  ambition,  arising  from 
the  opinions  of  others  concerning  us.    3. 
Thoae  of  sel^iaterest,  arising  from  the  pcssct- 
sioB  or  want  of  the  meant  of  happiness,  and 
aecnrity  firom,  or  subjection  to,  the  haards 
of  Bsiicfy.    4.  Those  of  sympathy,  arising 
from  the  pleasures  and  pains  of  others, 
d.  Those  of  theopathy,  arising  from  th^eon« 
•idemtion  of  the  attributes  of  the  Deity, 
and  the  relation  in  which  we  stand  to  him ; 
and,  fi.  Those  of  the  moral  sense,  arising  from 
the  coniemplatiM  of  snorai  beauty  and 
deformity. 


1.  Of  the  Pkaswrti  and  Pdnt  of  /mi^tai?- 

tion, 

7%  Thb  chM  of  feelings  may  be  dxitMl- 
gonbe^hinto  seven  kinds:    the  pteasurih 
arhing  from    the    beauty  of  the  natnrdi 
world;  those  lirom  the  works  of  art ;  froeft 
the  U^ral  arts  of  music,  pahiting,  and 
poetry;  from  the  sciences ;  from  the  beattt^ 
of  the  person ;  firom  wit  and  himtonr ;  and 
the  pains  which  arise  from  gross  absurdit^p^ 
loconsisteney,  or  deformity .-^As  the  plea^ 
sores  of  the  first  class  admit  of  the  most 
ifanpie  analysis,  we  shall  select  this  as  a 
specimen. — ^The  pleasant  tastes  and  smells, 
and  the  fine  colours  of  fimits  and  flowers, 
the  melody   of  birds,   and    thte  gratefid 
warmth  or  coohiess  of  the  atr  in  the  propel' 
seasons,  transfer  the  rehcs  of  these  pleaL 
sures  upon  mral  scenes,  #hich  rise  np  in* 
stantaneously  so  mixed,  with  each  other; 
and  with  such  as  will  fanmedtartely  be  enn*> 
merated,  as  to  be  separately  indiscernible* 
If  tliere  be  any  object  in  the  scene  csffcif* 
lated  to  excite  fear  and  horror,  the  nascent 
ideas  of  these  asagnify  and  enliven  all  th€ 
other  Ideas,  and  by  degrees  pass  into  pleai^ 
flures  by  suggesting  the  security  fh>mpaitf. 
In  Uke  manner  the  grandeur  of  some  scenes^ 
and  the  novelty  of  others,  by  exciting  sor^ 
prise  and  wonder  (that  is,  by  making  a  great 
difference  ifi  the  piecedfaig  and  subsequent 
states  of  maad,  so  as  to  border  upon  or  eves 
enter  into  the  limits  of  pam)  may  greatly 
enhance  the  pleasure.    Unilbrmity  and  v» 
riety,   in  conjnnctioBf  are  also  principal 
sources  of  the  pleasnres  of  beauty,  being 
Bsade  so  partly  by  their  association  vrith 
the  b<eauties  of-  nature,  partly  by  that  witfi 
the  works  of  art,  and  with  the  many  con* 
leniences  which  we  derive  firom  the  m» 
IbnmtyLand  variety  of  the  works  of  nature 
and  of  art :  tliey  must  tlierefore  transfer 
part  of  the  lustre  borrowed  from  the  works 
of  nature,  and  from  the  conveniences  they 
afford  upon  the  vrorks  of  nature.    Poetry 
and  painting  are  much  employed  in  setting 
forth  the  b«inties  of  the  natural  world,  at 
the  same  time  that  they  afford  ns  a  high 
degree  of  pleasure  firom   other  sources  t 
hence  tliey  blend  some  or  other  of  the  re- 
hcs of  those  other  pleaanres  with  those  of 
natural  beauty,     llie  many  amnsenienti 
which  are  peculiar  to   the  country,  and 
wboae  ideas  and    pleasures  are   revived 
in  a  hmt  degree  by  the  view  of  mral 
scenes,  and  so  nrix«d  together  as  to  be 
separately  indiscernible,  further  augment 
theylaawm  laggtifad  by  the  boaatiaaaf 
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mUire.    To  these  wa  may  add  the  oppo-  separate  state,  and  before  tfiey  coalesce 

tition  between  tlie  offensiveD<*ss,  dangers,  with  the  general  indeterminate  aggre^ntCt 

and  corruption  of  populons  cities,  a|id  the  and  this  verifies  tiie  acconnt  here  giv^iK 

Imildi,  tranqaillity,  and  innocence,  which  It  is  also  a  conlirmatiott  of  it,  that  an  att 


the  actual  view  or  the  mental  contempla-  tive  penon  may  observe  great  differencea 

tion  of  mral  scenes  introdvces ;  and  the  in  the  kind  and  degree  of  the  relisli  wliich 

pleasures  of  sociality  and  affectioa,  which  he  has  for  the  beaaties  of  nature  in  different 

have  many  connections  with  them;   and  periods  of  his  life;  especially  as  tlie  kind 

those  pleasures  which  the  opinions  and  en>  and  degree  will  be  found  to  agree  in  the 

coniioms  of  others  respecting  natural  beaup  main  with  the  foregoing  account.    To  the 

ties  produce  in  us,  in  this,  as  m  other  cases,  same  purpose  it  may  be  observed,  that  theae 

by  means  of  the  contagiousness  observable  pleasures  do  not  cloy  very  soon,  but  are  of 

in  mental,  as  well  as  in  bodily  diqKMitions.  a  h»ting  nature  when  compared  with  the 

It  is  also  to  be  remarked,  that  green,  which  sensible  ones ;  since  this  follows  naturally 

is  the  most  agreeable  to  tlie  organ  of  sight,  Irom  the  great  variety  of  their  sources,  and 

is  the  most  general  colour  of  the  vegetable  the  evanescent  nature  of  their  constituent 

kingdom,  that  is  of  exterbal  nature;  but  at  parts. 

the  same  time  vrith  so  many  varieties,  tliat  it        ^  ^^-    ^,  __  .      -  -   i. 
loses  mUe  or  none  of  it.  eftct  in  producing        «•  ^'**            t^  '^ 
pleasure,  wliich  it  would  do  if  it  were  all                                 ^^ 
of  the  same  tint ,  Those  persons  vrho  have        76.  The  opinions  of  others  concerning^ 
already  formed  high  ideas  of  the  power,  us,  when  expressed  liy  corresponding  words 
fuiovrledge,  and  goodness  of  the  author  of  or  actions,  are  principal  sources  of  happi- 
natnre,  vrith  suitable  affections,  generally  ness  or  misery.    The  pleasures  of  this  kind 
leel  the  exalted  pleasures  of  devotion  upon  are  usually  referred  to  the  head  of  honour, 
every  view  and  contemplation  of  bis  works,  the  pains  to  that  of  shame.    We  are  here 
either  in  an  explicit  and  disttuct  manner,  to  inquire  by  what  associations  it  is  brought 
er  in  a  more  secret  and  implicit  one  x  hence  about,  tliat  men  are  solicitous  to  have  cer- 
part  of  the  general  indeterminate  pleasoret  tain  particulars  concerning  themselves  made 
here  considf  red,   is   dedndble  from  the  kaovm  to  the  circle  of  their  friends  and 
pleaiures  of  theopatliy.  acquaintance,  or  to  the  world  in  general; 
74.  The  above  may  be  considered  as  the  and  certain  others  concealed  from  them : 
principal  sources  of  the  beauties  of  nature  and  also,  why  all  indications  that  these 
to  mankind  in  generaL     Inquisitive  and  kinds  of  particnfairs  are  amde  known,  so  aa 
philoKophiral   persons  have  some   othera,  to  produce  approbation,  esteem,  praise,  drc. 
arising  from  their  peculiar  knowledge  and  or  dislike,  censure,  contempt,  dec.  occasion 
atudy  of  natural  history,  astronomy,  and  such  exquisite  pleasures  as  those  of  honour 
philosophy  in  general :  for  the  prolusion  of  and   shame.— These  particulars  may   be 
beauties,  uses,  fitnesses,  elegance  in  mimite  classed  under  four  heads :  external  advan* 
things,  and  magnificence  in  great  ones,  tages  or  disadvantages ;  bodily  pei^tiona 
exceed  all  bounds   of  imagination ;  and  and  imperfections ;  intellectnal  accomplish- 
new  scenes,  and  those  of  unbounded  ex*  menli  and  defects ;  moral  ones,  that  is,  vir- 
tent,  separately  considered,  ever  present  tue  or  vice.    We  shall,  as  before,  select 
themselves   to   view,   the  more  any  one  tlie  analysis  of  one  of  these  ehnses  of  the 
studies  and  eootemplates  the  works  of  God.  feelings  of  ambition. 
Upon  the  whole  die  reader  may  see  that        76.  The  intellectual  accomplishments  and 
tliere  are  sufficient  sources  for  all  those  defects  which  occasion  tlie  feelincs  of  am- 
pleasures  of  imagination  vrhich  the  beauties  biUon,  are,  sagacity,  memory,  invention, 
of  nature  excite  in  different  persons;  and  wit,  and  learning;  and  their  opposites,  folly, 
that  tlie  diflerenees  which  arc,  in  this  re-  duliiess,  and  iienorance.  Now,  it  is  evident, 
spect,  found  in  different  persons,  are  siiffi-  tlmt  independent  of  the  intrinsic  value  of 
ciently  analogous  to  tlie  differences  of  tlieir  the  former  class,  and  disadvantage  of  the 
situations  in  life,  and  of  tlie  consequent  otiier,  tlie  circnmstance  of  tlieir  heing  made 
associations  formed  in  them.    Hiwe  who  known  to   others,   respectively   produces 
are  closely  attentive  to  vrbat  paves  fritMo  certain  privilei^  and  pleasures,  or  subjects 
them,  may  also,  when  contemplating  the  to  inconvenicncies  and  pains.    It  follows, 
beauti'  8  of  nature,  frequently  discern  the  therefore,  that  eveiy  discovery  of  thb  kbwl 
relicts  of  many  of  the  particular  pleasnrea  to  others,  also  every  mark  or  assoenCe  of 
htf 0  anmeiatody  while  they  racor  in  a  such  discovciy,  will,  by  assodatioii,  laiti 
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up  th«  icKelB  of  tboM  privileges  aud  |>lea-  in  almost  any  manner,  will  niae  op  in  ttem 
fares,  or  iocoaveniencies  and'pains  re«pec-  a  pleasurable  state,  and  the  opposite  wordi 
tivaly  i  and  these  being  gradually  blended  a  painfhl  one.  Whence  it  is  easy  to  see, 
together,  and  united  with  those  with  which  that  the  language  expressing  praise  or 
€noh  repetition  of  the  producing  cause  is  blame,  must  instantly  form  the  mere  asso- 
accompanfted,  afford  In  each  instance  a  pe-  dations  connected  with  the  separate  words, 
eaNar  compound  pleasure  or  pain,  which,  put  them  into  a  state  of  hope  and  joy,  or  of 
by  the  custom  of  our  language,  has  the  fear  and  sorrow.  And  when  the  foundation 
word  honour  or  shame  respectively  con-  is  thus  laid,  praise  and  blame  will  keep 
Mcted  with  it  The  general  account  will  their  inBuences  from  the  advantages  and 
apply  to  each  of  the  foor  classes  of  the  disadvantages  attending  them,  though  tha 
feelings  of  ambition ;  but  the  feelings  of  separate  words  should  lose  theu-  particular 
honour  or  shame  connected  with  this  parti-  mfloenccs,  as  tltey  manifestly  do  in  our  pro* 
dihur  class,  require  a  more  niiuute  analysis,    gress  through  life. 

A  great  parr,  perhaps  the  greatest,  is  de-        78.  The  honour  and  shame  arising  from 
lived  from  the  htgh-stramed  encomiums,    intellectual  accomplishments,  do  often,  in 
applauses,  and  flatteries,  |>aid  lo  talents    learned  men,  after  some  time,  destroy,  in 
and  learning,  and  the  outrageous  ridicule    a  great  measure,  theur  sensiblhty  in  respect 
and  contempt  thrown  upon  folly  and  igno-    of  every  other  kind  of  honour  and  shame  ; 
ranee,  in  all  the  discourses  and  writings  of    which  seems  chiefly  to  arise  from  tlieir  con* 
men  of  genans  and  literature ;  the«  persons    versmg  much  with  books  and  leamedmon,  so 
being  extremely  partial  to  their  own  excel-    as  to  have  a  great  part  of  thepleasores  which 
lencies,  and  carrying  the  opinion  of  tlie     they  receive  from  such  intercourse,  closdy 
worid  along  with  tliem  by  the  force  of  their    connected  with  tlie  encomiums  on  abilities 
abihties  and  eloquence.    It  Is  also  to  be  ob-    and  learning,  and  to  hear  all  terms  of  ho- 
served,  that  in  the  education  of  young  per-    nour  applied  to  them,  and  the  keenest  re* 
^ns,  and  especially  of  boys   and  young    proach,  and  the  most  insolent  contempt, 
men,  great  rewards  are  conferred  in  con-     cast  upon  the  contrary  defects.    And,  qa 
sequence  of  intellectual  abilities  and  attain-    the  pleasures  which  raillery,  ridicule,  and 
mcnts,  and  great  pnniilimeots  follow  negli-    satire,  afford  to  the  by-stmden,  are  very 
fence  and  ignorance ;  which  rewards  and    considerable,  so  the  person  who  is  the  ob* 
punishments,  being  respectively  associated    ject  of  them,  and  who  begins  to  be  in  paia 
vrith  the  words  expressing  praise  and  cen*    upon  tlie  first  slight  marks  of  contempt,  has 
sare,  and  with  all  tlieir  other  circumstances,     this  pain  much  enhanced  by  the  contrast, 
transfer  upon  praise  or  censure  compound    the  exquniteness  of  his  uneasiness  and  con- 
vivid  relicts  of  those  pleasures  and  pains.        fusion  rising  in  proportion  to  the  degree  of 
77.  In  Uke  manner,  all  tlie  kinds  of  honour    mu*th  and  insolent  hiughter  in  the  by-stand* 
and  shame,  by  being  exprcs.ied  in  words    en ;  so  that  it  happens  that  veiy  few  per- 
and  symbols  which  are  nearly  related  to    sons  have  courage  to  stand  the  force  of  ri- 
each  other,  enhance  each  other ;  thus  for    dicule,  but  rather  subject  themselves  to 
instance,  the  caresses  which  are  given  to     considerable  bodily  pains,  to  hMses,  and  to 
a  child  when  he  is  dres^ied  in  fine  clothes,  .  the  anxiety  of  a  guilty  mind,  tlian  appear 
prepare  him  to  be  much  more  affected     foolish,  absurd,  singular,  or  contemptible 
with  tlie  caresses  and  encomiums  bestowed     to  the  world,  or  even  to  persons  of  whosa 
upon  him  when  he  has  been  diligent  in  get-    judgment  and  abihties  they  have  a  low  opi* 
thug  his  lesson:  and,  indeed,  it  ought  to  be    naon. 

remarked,  that  the  words  and  phrases  of    ^^,.    „.  ^  „  .       ^o,^v  a     ^ 

the  parento,  governors,  superiors,  and  at-     Q^'**  PUaiura  and  Paau  of  SelfTfUere$t. 

tendantSi  have  so  great  an  influence  over  79.  Self-mterest  may  be  distinguished 
diUdren,  when  they  first  come  to  the  use  of  into  three  kinds :  gross  self-interest,  or  the 
bingoage,  as  instantly  to  generate  an  im-  pursuit  of  the  means  whereby  the  pleasurea 
pUcit  belief,  a  strong  desire,  or  a  high  de-  of  sensation,  imagination,  and  ambition,  are 
gree  of  pleasure.  Unless  very  improper  to  be  obtained,  and  their  pains  avoided ; 
treatment  has  been  practised,  they  have  refined  self-interest,  or  the  explicit^  deli- 
at  that  early  period  no  suspicions,  jealousies,  berate,  seeking  for  ourselves  of  the  plea- 
recollections,  or  expectations,  of  being  de-  sures  of  sympathy,  theopathy,and  the  moral 
ceived  or  disappointed ;  and  therefore  a  set  sense,  and  a  like  explicit  endeavour  to  avoid 
of  words  expressing  pleasure  of  any  kind  theu*  pams;  and,  ratioDal  self-interest,  or 
which  they  have  experienced,  put  together  tibc  explicit  pumit  of  our  greatest  happip 
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fiCMDvitbotitniy  inutiality  to  any  particular    abo,  and  In  obtaining  the  pleimrfli  <if  relK 
kind  of  bapptoeM,  or  dii«et  or  indirect    gion  and  the  moral  sense,  and  even  thoie  of 


aeans  of  happiness.  sympathy,  ambition,  imtigination,  and 

80.  The  love  of  money  may  be  considered  sation,  6rst  lessen  their  valne  in  the 

•s  the  chief  species  of  gross  self  interest ;  tion  of  those  who  reflect,  and  afterwards 

and,  in  an  eminent  manner,  assists  in  un-  assign  to  tli^m  a  very  low  rank  among  tlie 

folding  the  mntnal  inflnebces  of  oar  plea-  means  of  happiness. — ^Thirdly,  the 


sores  and  pains,  with  tha  iiictilions  nature     purinit  of  an^^  other  apprehended  source  of 
of  oar  intellectual  ones,  and  the  doctrine     happiness,  such  as  ikme,  learning,  dec.  leaves 


^association  in  general,  as  well  as  the  par-  little  room  in  the  nrind  for  avarice,  or 

tieolar  progress,  windings,  and  endless  re-  other  foreign  end.                               ' 

doublings  of  self-love.   For,  it  is  evident  at  8Sf.   These  considerations  not  only  ae- 

flr^t  sight,  titat  money  cannot  naturally  and  count  for  the  limitation  set  to  the  love  ai" 

originally  be  the  object  of  our  faculties :  money,  but  for  the  various  apparent  incon^ 

no  child  can  be  supposed  to  be  bom  with  a  sistencies  and  pecnlarittes  observable  in  it 

love  of  it ;  yet  we  spe,  that  some  small  in  different  individuals.    Thus  profusenes^ 

degrees  of  this  love  rise  early  in  infancy ;  with  respect  to  sensual  sind  selfish  pleasuresi^ 

ftat  it  generally  increases  during  youth  and  Is  often  joined  with  avarice ;  covetous  per« 

manhood ;  and  that  at  last,  in  some  old  per-  sons  are  often  rigidly  just  in  paying  as  well 

sons,  it  so  engrosses  and  absorbs  all  their  as  in  exacting,  and  are  sometimes  generonrf 

passions  and  piir«uitR,  as  that  from  being  where  money  is  not  immediately  and  tip* 

considered  as  the  representative,  standard,  parently  concerned ;  they  have  also  mode* 

and  means  of  obtaining  the  commodities  fate  passions  in  other  respects,  and  for  tiie 

Vrliich  occur  in  real  life,  it  shall  be  esteemed  most  part  are  suspicions,  timorous,  and  coni^ 

the  adequate  symbol  and  means  of  liappi-  plaisant :    and  the  most  tnily  geitferou% 

ness  in  general,  and  the  tiling  itself,  the  cJuiritable,  and  even  pious  persons,  are  higli* 

■nm  total  of  all  which  is  desirable  in  lif^.  ly  frugal,  so  as  to  put  on  the  appearance 

Bnt  we  have  already  said  so  much  on  the  of  covetousness,  and  even  sometimes,  an>ff 

Origin  and  progress  of  this  affection  (§  49),  in  somethings,  to  border  upon  it    We  alS9 

fliat  we  shall  only  here  attend  to  the  checks  see  why  the  love  of  money  must  in  general 

which,  in  the  course  of  life,  usually  prevent  grow  stronger  with  age,  and  especially  if 

the  love  of  money  from  acquiring  that  power  the  particular  gratiflcations,  to  which  the 

v^icli,  without  such  restraint,  would  over-  person  w^s  most  inclined,  become  insipid 

come  all  the  particular  desires  on  which  it  or  unattainable :  why  frequent  reflectiona 

is  founded.  upon  money*  in  poiMession,  and  the  actual 

81.  First,  th|n,  it  is  checked  by  the  strong  viewing  of  large  sums,  strengthen  the  a^ao^ 

dedres  of  young  persons,  and  others,  after  ciations  by  which  covetonsness  is  generat- 

particular  gratifications;  for  these  desires,  ed:  and  why  children,  persons  in  low  life, 

by  overpowering  their  acquired  aversion  and  indeed  most  others,  are  differentiy  a^ 

to  part  with  money,  weaken  it  gradually,  fected  towards  the  same  sinn  of  money  ta 

And  coBsequently  weaken  the  pleasure  of  different  forms,  gold,  silver,  notes,  &c. 

keeping  it,  and  the  desire  of  obtahiing  it,  83.    The  love  of  money  is  universally 

ill  which  are  closely  connected  together  deemed  a  more  selfish  passion  than  tiie 

in  tins  view ;  notwithstanding  tiiat  the  last,  pursuit  of  tiie  pleasures  of  imagination,  ho- 

Wiethe  desire  of  obtaining,  and  consequent-  nonr,  or  sympathy;  yet  all  are  generated 

ly  (in  an  inverted  order)  tiie  pleasure  of  by  association  from  sensible  pleasures,  bav- 

keeping,  and  Uie  avereion  to  part  witii,  are  ing  tiieir  origin  in  self:  all  in  then*  several 

in  another  view  strengthened  by  the  de-  degrees  tcud  to  private  happiness ;  and  alt 

aires  of  particular  pleasures  to  be  purchas-  are,  in  certam  cases,  pursued  coolly  and 

ed  by'money.    An^l  this  contrariety  of  our  deliberately  from  the  prospect  of  obtaining 

Associations  is  not  only  a  means  of  limiting  private  happiness  by  them.    The  reasons 

certain  passion?,  but  it  may  be  considered  why  the  love  of  money  has  in  so  peculiar 

as  a  mark  set  upon  them  by  the  Author  of    and  decided  a  manner  the  shame  of  selfish* 

nature,  to  riiew  that  they  ought  to  be  limit-  ness  connected  with  it,  appear  to  be  aa 

Ad  even  in  tiib  life,  and  that  they  most  uiti-  fbltow.    The  pleasures  which  it  produces 

nately  be  annihilated  every  olie  In  iu  pro-  are  nearly,  and  in  general,  completely  of  a 

per  order.— Secondly,  tiie  insignificance  of  solitary  nature,  and  shun  participatiim.    Ai 

ridies  hi  wardhiig  olF  death  and  diseases,  &r  as  money  is  deemed  a  mean  to  the  ac- 

dnd|  in  mmy  cases,  ahatne  and  conteiiipt  compttrimiiDt  of  iomt  ttdvl  pnrpntf  if 
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-               MACS  to  be  ^etlrtd  on  iti  owd  ftccoimt,  ways,  thos^inosftrrin^  upon  €ftdi  otheriffi 

and'  then  its  pleuliif;  aasoelafions  are  com-  the  associated  pteasores  which  they  collect 

^               iDiniicabte:  hot  the  lote  of  money  a«  m  ftt>m  other  quarters,  and  approaching  nearer 

'                cod  tt  exclusive  to  the  indtvidnal  poeaesior.  and  nearer,  pejpetiialiy,  to  a  perfect  slmilft- 

i               And  in  addition  to  this  it  is  obviont,  that  in  rity  and  sameness  with  each  other,  in  the 

>                general  It  is  not  only  confined  to  the  in-  instantaneous  pleasures  which  they  afford 

r                dividual,  bat  prevents  othen  ftnm  receiT-  when  pursued  and  obtained  as  ends. — It 

ilig  the  advantages  which  it  might  procure  appears,  likewise,  that  ad  aggregates  of  pled- 

to  them.    The  pleasures  of  sympathy  on  sure  thus  collected  by  them  all,  must,  frohi 

the  other  hand,  consist  in  doing  good  to  the  structure  of  our  frame,  and  of  the  world 

others ;  those  of  ambition  are  scarcely  at-  which  surrounds  us,  be  made  at  last  to  cerf- 

tainable  in  any  other  way ;  and  those  of  tre  and  rest  upon  Him  who  is  the  inexfaans- 

iniagination  are  both  capable  of  a  very  ex-  tiWe  fountain  of  all  power,  knowledge, 

tensive  commmiication,  and  are  most  per-  goodness,  majesty,  glory,  propi*rty,  &r. ;  sb 

feet  when  e^oyed  in  company,— Furtlier,  k  that  even  avarice  and  ambition  Sre  in  their 

regard  to  self  frequenUy  recurring  mmt  respective  ways  carrying  on  his  benevolett 

denote  a  pleasure  selfish;  so  that  if  any  «nd  all-wise  designs.    And  the  same  thing 

even  of  the  most  generous  pleasure*,  and  may  be  hoped  of  every  otiier  passion  and 

such  as  at  first  sight  have  no  hnmediate  re-  pursuit ;  one  may  hope  that  they  aU  agree 

lation  to  self-interest  be  pursued  in  a  cocft  ^nd  unite  in  leading  to  ultimate  happinesk 

deliberate  way,  not  from  tlie  mere  impulse  ^nd  perfection.  However  they  differ  greatly 

of  present  inclmation,  but  from  the  opinion  "« their  present  consequences,  and  in  theh* 

that  it  will  afford  pleasure,  they  must  be  ^itnre  ones,  reaching  to  certain  intervals  Of 

reftrred  to  self  interest.     Now  money  ha*  time  indefinite  and  unknown  to  us,  and  tMn 

Scarcely  any  other  relation  to  pleasure  than  becomnig  good  or  evil,  both  nati/rairy  stud 

IS  an  evident  means;  so  that  after  it  has  morally,  in  respect  of  us  and  oni^  limited 

acquired  the  power  of  pleasim^  insUtntane-  apprehemioifc, judgments,  and  anlidpaftenrf, 

onshr,  the  intermediate  steps  and  associa-  And  yet  one  nniy  humbly  hope  that  ev>r^ 

tkms  must  f^qusntly  appear;  and  hence  thing  most  beulthnately  good,  both  natd- 

it  forces  on  the  mind  a  more  constant  re-  »My  «nd  moraUy. 

ftrence  to  its  tendency  to  promote  the  .    ^^   '    -.,                .  „  .      ^- 

happiness  of  the  individmlpoJkessor.    Tht  ^^  Of  the  Pk^^  and  Pmns  rf  Symjmikf. 

other  pleasures  have,  in  general,  a  far  greater  85.  The  sympathetic  affections,  or  those 

share  of  indirect  associations  with  previous  by  which  we  feel  when  others  feel,  may  be  . 

pleasures,  and  acquire  the  power  of  gratify-  divided  into  four  riksses :  those  by  whicii 

ing,  not  so  much  from  being  (he  manifest  we  rejoice  at  the  happiness  of  others,  those 

causes  of  other  gratifications,  as  their  most  by  which  we  gHeve  for  their  misery,  those 

common  adjuncts ;  wl*ereas  money  is  gene-  by  which  we  rejoice  at  their  misery,  and 

tally  the  most  visible  of  aH  the  causes.  tho^e  by  which  we  grieve  at  their  happi- 

84.  Honour,  power,  learning,  and  many  '  ness.    Ofthe^rst  kind,  are  sociality,  good- 

other  things,  are  however  pursued  in  part  will,  generosity,  and  gratitude ;  of  the  se- 

after  the  sahie  manner,  and  for  the  same  rea*  cond,  cdropassion  and  mercy ;  of  the  tbird. 

sons,  as  riches,  efe.  from  a  tacit  supposition  moroseness,  snger,  revenge,  jealousy,  crue^ 

that  the  acquisition  of  every  degree  of  these  ty,  and  malice ;  and,  of  the  fourth,  envy.  It  is 

is  treasuring  up  a  proportional  degree  of  easy  to  be  conceived  (hat  aiuociation  should 

bappiness,  to  be  produced  and  enjoyed  at  produce  affections  of  all  these  foor  kinds ; 

pleasure.    And  the  desires  of  each  of  these  since,  in  the  intercourses  of  life,  the  plea- 

,  would,  in  like  manner,  increase  perpetually  sures  and  pains  of  one  person  life,  In  various 

during  life,  did  they  not  curb  one  another  vraytt,  intermixed  with,  and  dependent  upon, 

by  many  nintual  inconsistencies,  or  were  those  of  others,  so  that  compounds  of  their 

not  all  damped  by  the  frequent  experience  relicto  are  excited  in  all  the  possible  way! 

and  recollection,  that  all  the  means  of  liap-  in  whicfi  the  h^piness  or  misery  of  one 

piness  cease  to  be  so,  vrhen  the  body  or  person  can  be  combined  vrith  the  happiness 

mind  cease  to  be  disposed  in  a  manner  pro-  or  misery  of  another,  Hz.  in  the  (bnr  above 

per  for  their  reception. — It  is  also  worthy  mentiored. — We  ha^e  already  entered  so 

of  observation,  that  riches,  honours,  power,  much  at  length  Ibfo  the  rise  and  progress  of 

learning,  and  all  ether  tilings  which  are  the  benevolent  affections,  (j.  41—47.)  that 

considered  as  means  of  happiness,  become  we  deem  it  most  expedient  to  gite  here  tfa^ 

feicans  t^  eacb  etlier  ia  w  gieut  vaiiety  of  Analysis  of  the  third  dass,  those  b^  which 
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me  ngoice  at  the  mkety  of  otbers^  pre-    penitent  for  pest  dcpeiturM  from  daty 
noudy  itating  Hartley's  appUcatkm  of  the    make  into  their  own  lives,  and  tlie  rigid 
terms  above  mentioned.    Sociality  b  the    censures  which  they  pass  on  their  own 
pleasure  we  take  in  the  company  and  cos-    actions^  are  often  fooud  in  prond  and  paa* 
Tersation  of  others,   particnJariy  of  onr    sionate  tempers,  to  raise  snch  indignation 
fiiends  and  acquaintance.    Goodwill   (or    aaamst  rice  as  breaks  ont  into  an  jnudne 
benevolence  in  its  more  limited  sensp)  is    severity  of  hmgnage  and  behavioQr  with 
thai  pleasing  afiiection  which  engages  ns  to    respect  to  others ;  and  this  especially,  if 
promote  the  welfare  of  others  to  the  best  of    they  seem  to  themselves  to  have  overcome 
onr  power.  Generosity  is  that  modification    all  gnat  vices,  and  are  not  yet  arrived  at  n 
of  benevolence  which  disposes  os  to  forego    dne  sense  of  the  nmny  latent  defects  sf  ill 
great  pleasures,  or  to  endure  great  pains  for    remaining  in  them.    And  thb  is  much  in- 
die benefit  of  others.    Gratitnde  is  that    creased  by  alt  opinions  which  represent  the 
modification  of  benevolence  which  arises    Supreme  Being  as  implacable  towards  a 
Aom  the  past  reception  of  fiivoura,  leading    part  of  his  creatures,  and  this  part  as  repro- 
to  make  every  practicable  retnm,  of  good    bate  towards  him.    By  all  which  we  may 
tq  onr  benefiic  tor.— Compassion  is  the  on-    see,  that  every  thing  which  makes  disagree* 
eauintss  which  a  mai}  feels  at  the  miseiy  of   able  impressions  on  onr  minds  at  the  same 
another.    Mercy  is  compassion  exercised    time  that  our  fellow  creatures  are  present 
towards  one  who  has  forfeited  his  title  to    with  os,insensation  or  in  idea,  and  especially 
happiness,  or  the  removal  of  misery,  by    if  tliese  be  connected  by  the  rotation  of 
tome  demerit,  particttlaHy  against  ourselvea.    cause  and  effect,  &c.  will  in  fact  produce 
—Morosenew  is  thatdisposition  which  leads    in  us  moroseness  and  peevislmess.    This 
OS  to  be  dissatisfied  with  the  efforts  of  others    follows  from  the  doctrine  of  association, 
lor  onr  comforts,  to  be  displeased  at  their    and  is  also  an  evident  iact    It  is  Ukewise  a 
innocent  enjoymenti,  and  to  feel  a  pleasure    strong  argument  for  cheerflilness,  and  the 
hi  Imposing  restraints  upon  their  satisfac-    pl^ureir  of  innocent  moderate  mirth. 
tioDs.    Anger  is  a  sudden  start  of  passion,       gr.  Anger  and  revenge  may  be  analysed 
by  vriudi  men  wish  and  endeavour  harm  to    ««  follows.     The  appearance,  idea,   ap» 
others.    Revenge  prompts  to  mflict  and    proach,  actual  attack,  &c  of  any  thing  from 
r^ice  in  evil,  in  return  for  evil  real  or  sup-    which  a  child  has  received  harm,  must  by 
posed.     Malice   deliberately   wishes  the    the  law  of  association  raise  in  his  mind  the 
misery  of  others.    Cruelty  disposes  men  to    relict  of  that  harm.    The  same  harm  often 
take  delight  in  inflicting  pain,  and  in  con-    arises  from  different  causes ;  and  different 
templating  misery.    Jealousy  arises  from    barms  firom  the  same  cause:  these  barms 
the  suspicion  of  a  rival  in  the  aflections  of  a    and  causes  have  an  afilnity  with  each  other : 
person  of  the  other  sex.    Envy  is  the  dis-   and  thus  they  are   variously   mixed  and 
position  by  which  we  consider  the  good    blended  together;  so  that  a  general  confused 
things  possessed  by  othera  as  a  diminution    idea  of  harm,  with  the  tmeasy  state  of  the 
Of  our  own  happineas,  and  grieve  at  their    nervous  system,  and  the  consequent  activity 
enjoyment  of  them.  of  the  parts,  are  raised  op  in  young  children 

86.  Moroseness,  peevishness,  severity,  upon  certain  appearancesand  circumstances. 
&c.  are  most  apt  to  arise  In  tboae  persons  By  degrees  the  denials  of  gratifications,  and 
who  have  some  real  or  imagined  saperiority  many  intellectual  aggregates,  vrith  all  the 
over  others,  which  either  magnifies  their  signs  and  tokens  of  them,  raise  up  a  like 
fiulures  of  duty,  or  at  leaat  readers  the  in-  uneasiness  by  the  law  of  association.  And 
dividual  very  attentive  to  such  feifares.  thus  it  happens,  that  when  any  harm  has 
Bodily  infirmities  and  freqaeot  dlsappoin^  been  received,  any  gratification  denied,  or 
ments,  by  making  the  common  intereounes  otiier  mental  uneasiness  occasioned,  a  long 
of  life  insipid,  and  enhancing  small  injuries;  train  of  associated  relicts  of  painful  un- 
delicacy  and  efferomacy,  by  tncreasug  the  pressions  enhance  the  displeasing  feeluig, 
sensibility  both  of  body  and  of  mind  vrith  and  continue  it  much  beyond  its  nabiral 
respect  lo  pain  and  nneasmem ;  luxury,  by  state.  This  is  the  nascent  state  of  the 
producing  uonatnral  cravings,  which  clash  passion  of  anger,  in  which  it  is  neariy  aUied 
BOtmriy  with  the  like  cravh^  of  oihen,  but  to  fear,  being  in  the  continoanoe  of  the 
also  with  the  common  conrm  and  convenien'  same  internal  feelings,  quickened  on  the  one 
ciesofHfe;  and,  inahort,  all  kinds  of  selfish-  hand  by  the  actual  painful  oraneaqrim- 
nemhave  the  same  eftcts  upon  the  Umper.  pression,  but  on  the  other  moderated  by 
Xhe  •even  fevnttny  which  pemoBSiiBCf rally    the  absence  of  the  apprehenHon  of  fiiinre 


4niKer.  By  degraet  Ihe  diild  letnw  from 
•bterratjon  tod  ioritatioiiy  to  oie  variow 
awcttlar  exnrtions^  words,  i^tures,  &c.  in 
order  to  wird  off  or  romove  die  caoaei  of 
ttoeasineM  or  poiot  nd  so  goes  on  OMilti- 
piying  perpeCiwlly,  by  farther  and  iiirtlier 
Mwciatioiis,  both  Ihe  occMtons  of  ai^er 
and  the  expraMions  ofit ;  and  in  paiticolar, 
associates  the  desire  of  barting  another, 
with  the  apprfbensiottor''acmal  receiving  of 
barm  from  that  other.  As  men  grow  up  to 
adult  age,  and  distinguish  livnig  creaturca 
from  thinp  inammate,  rational  and  nsoral 
•gents  from  irrational  ones,  they  learn  to 
refer  effects  to  their  more  ultimate  causes , 
anVl  thus  their  resentment  pavses  from  the 
inanimate  imtmment  to  the  liiring  agi'nr, 
especially  if  this  hitter  be  rational  and 
aoral.  When  the  moral  ideas  of  jnst  and 
vqjost,  right  and  wrong,  merit  and  demerit 
have  been  acquired,  and  applied  to  the 
actioaa  and  drcnmstances  of  human  lifi>,  in 
the  manner  to  be  hereafter  described,  the 
internal  feeling  of  this  cIom  have  great 
inflnance  in  tncreasnig  or  moderating  our 
rsaentment. 

88.  Cruelty  and  nudice  are  the  gemune 
and  necBsiary  effects  of  anger  indulged  and 
gratified.  They  are  most  apt  to  rise  in 
proud,  selfish,  and  timorous  persons,  those 
who  conceive  highly  of  their  own  merits,  and 
of  the  consequent  ii^ustiee  of  all  offences 
against  them,  and  who  have  an  exquisite 
Iceling  and  apprehension  in  respect  of  pri* 
vate  gratifications  and  uneasinesses.  The 
low  and  unhappy  condition  of  those  around 
him,  gives  a  dignity  to  a  omn's  own ;  and 
the  infliction  of  puniriMnent,  or  mere  sof- 
leiiag,  strikes  a  terror,  and  so  affords  seen- 
rity  and  authority.  Add  to  these  the  plea- 
sures arising  from  gratifying  the  will,  and 
perhaps  some  from  mere  curiosity,  and  from 
the  rousing  an  obdurate  caUons  mind  to  a 
state  of  sensibility.  Thus  we  may  perceive 
how  nearly  one  ill  passion  is  related  to 
another;  and  that  it  is  possible  for  men  to 
arrive  at  last  at  soma  degree  of  pure  cruelty 
andnnlioe. 


5.  O/the  Pkwtrm  aad  Poias  tflfuopaik^. 

89.  In  order  to  form  just  ideas  rrspecthig 
tfie  origin  and  nature  of  the  theopathetic 
affections,  it  will  be  desirable  to  show  what 
aMocmtionf  are  formed  with  the  Word  Ood, 
and  frith  the  equivalent  and  related  terms 
and  phrases.— Many  of  the  actions  and  at- 
tributes of  men  are  in  common  language  ap* 
plied  to  Ood ;  and  it  is  probable  that  chU^ 
dns  ia  tiMir  first  attempts  to  dacypher  tha 
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meaniag  of  Hm  word,  aappose  it  to  stapd 
lar  a  man  whooi  thay  have  not  s«en }  and 
tiKir  visible  conct'ptions  connected  with 
Hm  term  will  tiierefore  be  that  of  a  hiuusn 
form.  When  they  hear  or  read  tliat  God 
resides  in  heaven,  (that  is,  according  to 
UMir  conceptions,  among  the  star^),  that  be 
BMde  all  lhinp;s,  that  ha  sees,  hears,  knowSy 
and  can  do  all  things,  vivid  ideas  which  sur- 
prise and  agitate  the  mind  are  rniAed  up  m 
it ;  and  if  thry  have  made  some  progress  in 
intellect,  they  will  feel  great  perplexity  io 
their  endeavours  to  realise  such  idess  to 
themselves;  and  this  perptexity  will  ad«l  to 
the  vividneisof  the  ideas,  and  all  toffetiier  wilt 
tnnsfer  to  the  term  Clod  and  its  equivalent, 
such  secondary  ideas  as  may  be  referred  to 
the  heads  of  magiiificeore,  astonishment, 
and  reverence.  When  chddren  hrar  that 
Ood  has  no  visible  shape,  tlmt  he  cantiot  he 
seen,  dre.  it  adds  much  to  their  perplexity 
and  astonishment,  and  at  the  same  time  de» 
stroys  many  of  their  former  ideas :  stili 
however  some  visible  idess  of  the  heavens, 
tlie  throne  of  God,  Ate.  seem  to  remain. 
When  a  child  bears  that  God  is  the  re- 
warder  of  good  actions,  and  the  punuUier 
of  evil  actions,  and  that  the  most  exquisite 
future  happiness  or  misery  (de»cribe<)  under 
a  great  variety  of  particular  emblems),  are 
prepared  by  him  for  the  good  or  bad  res^ec* 
tiveiy,  he  feeb  strong  hopes  or  fears  rise  at 
temately  in  his  mind,  according  to  the  judg- 
ment which  he  passes  upon  hit  own  actionst, 
fotuded  partly  lipon  the  previous  Judgment 
of  others,  and  partly  upon  an  imperfoet  mo- 
ral sense  or  conscience  begun  to  be  pro- 
duced in  his  mind.  At  different  periods  of 
this  progress,  those  ideas  whidi  have  arisen 
from  hb  filial  rehition,  unite  and  jMend 
with  all  the  ideas  preriooaly  connected 
with  the  term  Ood,  in  consequence  of  tha 
frequent  application  of  tlie  term  Father  to 
the  Supreme  Bemg ;  and  there  cannot  be  a 
reasonable  doubt,  that  tlie  notions  and 
feelings  whicfa  ha  has  formed  towardthis 
earthly  parents,  at  first  form  a  considerabia 
share  in,  and  for  a  lonx  period  afterwards 
tend  to  modify  those  b«»longhig  to  the  term 
God— On  the  whole,  therefore,  it  is  pro- 
bable, tlmt  among  Jews  And  Christians, 
children  begin  with  a  definite  Tisible  con- 
ception attached  to  the  word ;  that  this  is  by 
degrees  obliterated  without  any  thing  of  a 
stable  precise  nature  succeeding  in  its 
room  ;  and  that  by  fortfaer  degreea  a  great 
Tariety  of  strong  mental  affections  recur  in 
their  turns  udien  Ihay  think  of  Ood. 
90.  Tte  idftetioiis  exerted  tomrdiOod^ 
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vm  be  chswe  uilfler  two  geoenl  beadt,  Miffideiit  number  of  nflkitetif  stimig  air- 

lote  and  fear :  to  the  former  may  be  refef^  sodatioMy  ame  to  svch  a  beight  aa  to  pre. 

red  irratitode,  coftfidence,  and  renipiatwm,  vail  over  any  other  of  the  deticiea  hrtereatetf 

al8oeirthnSia«m,#liteh  may  be  considef*!  or  disintere8ted.--£Qthnsiam  may  be  de^ 

as  a  dcireDf  ration  of  it ;  to  tlie  latter,  reve-  fined,  a  mntaken  penoanoo  in  any  penoli 

rcuce  (which  is  a  mixture  of  love  and  fear),  tliat  he  is  a  pecoliar  favoorite  with  God,  nki 

also  soperstition  and  atheism,  which  are  d^  tliat  he  receives  supernatural  marks  there^ 

irenerations  of  It.— The  love  of  God,  with  of.    The  vividness  of  the  ideas  of  this  ehm 

its  related  affectiOlifl,  is  generated  by  the  easily  generates  this  false  persuasion  in  per- 

contcmplation  of  Ma  bounty  and  benignity,  sons  of  strong  imaginations,  religions  fgotf- 

m  thene  appear  from  the  view  of  the  natii-  ranee,  and  narrow  understandings,  (espe- 

taX  world,  the  declarations  of  the  Scriptures,  dally  where  the  moral  sense  is  but  impefw 

or  a  man's  ottn  obsenratioii  and  experience  fectly  formed),  by  giving  a  reality  and  eei*- 

nspecting  the  ev^tA  of  life.   It  is  snpport-  tunty  to  all  the  reveries  of  a  man*s  ovm 

ed  and  mneb  increased  by  the  consciooft-  mind,  and  'confirming  the  asaodations  in  a 

oess  of  uprif>ht  inteniions  And  sincere  en-  pretematpral  manner.    It  may  also  be  ea>> 

deavouTS,  with  the  consequent  hope  of  fn-  sily  contracted  by  contagion,  as  daily  ezpe* 

•tore  reward ;  and  by  prayer,  vocal  and  men-  rience  shows ;  and  indeed  more  easily  tbnH 

lal,  public  and  private,  inasaraeh  as  tto  mostother  dispositions,  ftom  the  lively  Iu(l 

gives  a  reality  and  force  to  all  the  ideas  be-  gnage  used  by  enthnsiast^  and  from  tiM 

fore  spoken  of.    Frequent  conversation  and  great  fiattery  and  support  which  enthusiaante 

reading,  in  which  the  devout  atfections  are  gives  to  pride  and  self-eonceit. 
exdted,  have  great  efficacy  alao  fi-om  the        91.  Hie  fear  of  God  arises  from  a  yrimW 

infectious  nature  of  onr  dispositions,  and  of  the  evils  of  life,  the  threateniuffs  of  the 

from  the  perpetual  recurrency  of  the  ap-  Scriptures,  the  sense  of  guilt,  the  infinity  of 

propriate  words,  and  of  their  secondary  the  divine  attributes,  and  from  prayer,  me^ 

ideas,  fhvt  in  a  faint  state,  afterwards  in  a  dtfation,  cODvemtidli,  and  reading  on  andi 

Itronser  and  stronger,  perpetually.    The  subjects.    When  confined  in  proper  Hniitiy 

contemplation  of  the  rest  of  the  divme  at-  it  is  awe,  veneration,  and  reverence  i  wbed 

I  tributes.   His  omnipotence,  omniadence,  excessive,  or  not  duly  repnvded,  it  degen^ 

eternity,  omnipresence,  &c.|iave  also  a  ten-  r^es  dtfaer  into  superstition  or  atheism. 

I  ^ncy  to  support  and  ani;ment  the  love  of  Supentition  may  be  defined,  a  mistakes 

I  God,  when  this  is  so  far  advanced  as  to  be  opinion  concerning  the  severity  ami  pnnial^ 

aupe'rior  to  the  fear  -,  till  then,  these  won-  menta  of  God,  magni^g  them  in  req>ect 

'  derfnl  attributes  enhance  the  fear  so  muclr,  of  ourselves  or  others.    Atheinn  is  either 

as  for  a  time  to  check  the  rise  and  growth  specnhttve,  which  denies  the  existence  of 

I  of  the  love.    Ef en  the  fear  itself  greatly  a  God ;  or  practical,  which  is  the  negleci 

contributes  to  the  geneiation  and  aiugaie»  of  Him,  where  a  person  thinks  of  Him  ael- 

tatton  of  the  love,  and  in  a  manner  greatly  dom,  or  with  rehictance,  and  pays  little  o# 

anabgons  to  the  production  of  other  pleaF>  no  regard  to  Hhn  in  actions,  though  Im 

fures  from  pains.    And  indeed  it  scents,  does  not  deny  Him  in  words.    Eoth  lundsj 

that   notwitlistanding  the  variety  of  the  in  Christian   countries,  seem  to  proceed 

ideas  and  filings  which  contribute  to  this  fi-om  kn  explicit  or  implicit  sense  of  guilt, 

aflection,  there  is  so  great  a  resemblance  and  consequent  fear  of  Him,  sufiirient  to 

among  them,  tbat  they  must  langnish  by  generate  an  avenion  to  the  thoughts  of 

frequent  recurrency,  tin  ideal  of  an  oppo-  hhn,  and  to  the  methods  by  which  tlie  lota 

•Ite  nature,  by  intervening  at  certain  sea-  might  be  generated,  and  yet  too  feeble  to 

'  tons,  give  them  ft«sh  life.— On  this  theovy,  restrain  from  guilt:  and  it  is  the  teadencf 

the  love  of  God  is  evidently  deduced  in  of  all  pain  to  prevent  the  recurrency  of  the 

part  f^m  interested  motives,  directly,  ds.  circomstaaces  which  prodoced  it. 
'  from  the  hopea  of  a  future  reward ;  and 

partly  from  motives  or  sources  of  it,  in  ^^  q^^j^  Pkamrei  ami  PtOtu  oftki  Morait 
which  dtreet  explleit  seH^haterest  does  not  gg^^^^ 

appear,  but  which  may  be  traced  up  to  h  '         ...^^.^f«:«j 

oltimateiy.    However,  after  all  the  sources       92.  There  are  certain  dispositions  of  mmd 

of  this  affection  have  coaMseed  together,  it  with  the  actions  fiowing  from  them,  whidi 

becomes  as  Asinterested  as  any  other.    It  when  a  person  behoves  himself  to  be  pos- 

appean  abo  that  this  pure  disinterested  »e«ed  of,  and  refiecto  upon,  a  pleasing  con- 

lavtof  6od  wmf,  by  a  eoDMntoee  of  a  iciousncis  and  self-approbation  nsetop  la 
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Ih  Biody  exdnnTdy  of  any  direct  explicit  envy,  bnng  returm  of  anger*  midtce,  and 

eonndenUon  of  advantage  likely  to  ensue  envy  firom  others,  with  injuries,  reproatiheif 

to  himself  trom  his  possession  of  those  dis-  fears  and  perpetual  disquietuUes  i  and  in 

positions:  in  like  manner  the  view  of  them  like  manner  good  wiU,  generosity,  compaM 

in  other  peneos  raises  np  n  disinterested  sion,  are  rewarded  with  suitable  returnsi 

lore  and  esteem  ibr  those  penons.    And  with  the  pleasures  of  sociality  and  fiiend- 

the  opposite  qqalities  and  acti90s  are  at-  ship,  and  with  high  encomioms.    And  when 

tended  with  the  condemnation  both  of  oar-  a  person  by  the  previous  love  of  man  ia 

aelves  and  others.    Hiis  is  in  general  the  (pialified  to  worship  God  in  ajdy  measDi:^ 

Btate  of  the  case ;  bnt  there  are  many  par-  as  he  ought,  this  affords  the  sincerest  jo^ 

tieohr  differences,  according  to  the  parti-  and  comfort ;  while,  on  the  contrary,  thd 

cnlar  edncation,  disposition,  profession,  sex,  neglect  of  God,  or  practical  atlieism,  mur« 

&c.  of  each  penon.    The  general  agree-  muring  against  the  course  of  prov^^ence^ 

ment  and  particular  diftrences  in  onr  ideav  fool-hardy  impiety,  J^c,  are  evidently  at- 

•f  right  and  vrong,  and  conseqnent  appro-  tended  with  great  audety,  gloominess,  and 

bation  and  disapprobation,  seem  to  admit  distraction,  as  long  as  any  traces  of  morality 

of  an  analysis  and  ezplanatioii  from  the  or  religion  are  left  upon  the  mind.    Now 

Ibllowiag  particvhua.  these  pleasures  and  pains  are  often  recorring 

93.  First,  children  are  for  the  most  part  in  •  in  various  combinations,  and  being  variously 

atmctied  in  the  diflerence  and  oppositioo  of  transferred  upon  each  other,  from  the  great 

▼irtne  and  vice,  and  have  some  general  des-  affinity  between   the  several  virtues  and 

criptionsoftbevirtnes  and  vices  with  which  their  rewards,  and  the   vices  and   tl^iif 

they  ai^  particniariy  conceined.    They  are  punishments,  will  at  least  produce  a  general 

^  told  that  the  first  are  good,  pleasant,  noble,  mixed  pleasmg  consciousness,  w|ien  we  re- 

beantiAd,  fit,  worthy  of  praise  and  revrard,  fleet  upon  our  own  virtuous  afiections  or 

dec.   the    last  odious,   painful,   shamefbi,  actions;  a  sense  of  goalt  and  anxiety,  whep 

worthy  of  btame,  puni^imcttt,  &c.     So  we  reflect  upon  the  contrary;   and  also 

.that  the  painful  an<|  displeasing  assodationa  raise  in  us  the  love  and  esteem  of  virtue, 

preiioQsly  annexed  to  those  words  in  their  and  the  hatred  of  vice  in  others, 
amds,  are,  by  means  of  thai  confidence        95.  Thirdly,  the  many  benefits  whieli 

which  they  place  in  their  parents  and  in-  we  receive  immediately  from  the  piety, 

•tmetors,  transferred  to  the  virtues  and  benevolence,  or  temperance  of  others,  ox 

vices  respectively.     And  the  mntnal  inter-  which  have  some  obvious  connection  with 

cooives  of  life  fanve  the  some  effect  in  a  less  them,  and  the  mischief  resulting  from  their 

degree  with  respect  to  adults  and  those  vices,  lead  us  to  love  or  hate  the  persom 

children  who  receive  little  or  no  instmcfion  themselves  by  association,  and  then  to  lov^ 

firom  others  directly.     Virtae  is  in  general  and  hate  the  virtues  and  vices  tbemself  e9» 

approved  and  set  off  vrith  all  the  enco-  and  this  witliout  regard  to  onr  own  interest, 

■sums  and  honourable  appellations  whieb  ^d  whether  we  view  them  in  ourselv^  or 

any  other  tiling  admits  of;  and  vice  loaded  others.     The  love  and  esteem  of  virtue  iq 

with  censure  and  reproaches  of  all  kinds,  ethers  is  mudi  increased  by  the  pleasing 

in  all  good  convenmtion  and  books.    And  cocsrioosness  which  onr  owp  practice  of  if 

this  heppena  ofkeoer  than  the  contrary,  affords  to  the  niind ;  and  in  like  manneg 

even  in  bad  ones.    $o  that,  as. fer  as  men  tlie  pleasure  of  this  consciousness  is  mudi 

^n  infitteoced  in  their  judgments  by  those  increased  by  our  love  of  virtue  in  othefs, 
ef  others,  the  balance. is  on  the  whole  on        96.  Fourtlily,  the  great  suitableness  ot 

the  side  of  .virtue*  all  the  virtues  to  each  other,  and  to  th^ 

94*  Secondly,  there  are  maay  imniedate  virtue,  order,  and  perfection  of  the  world^ 

good  consequences  which  attend  upon  v^r-  impress  a  very  lovely  character  upon  vji[« 

toe,  and  many  ill  consequences  upon  vice,  tue ;  tlie  contrary  self-contradiction,  defor- 

fad  this  dnrtug  the  wtiole  progress  of  onr  mity,  and  mischievous  tendency  of  vice 

fives.     Senmaliiy  and  iptemperai)ce,  sub*  render  it  odious,  and  the  object  of  abhor- 

jectmeniodiseaatf  and  pain,  tostiameand  rence  to  all  vrho  reflect  on  the  subject. 

fioialy ;  temperance  is  attended  with  ease  The  terms  which  are  employed  te  denote 

ef  bo4ir,  freedom  of  spirits,  tlie  capacity  of  tlie  pleasures  of  the  imagination  are  employ* 

^ing  pleased  .with  the  objects  of  pleasure,  ed  in  connection  with  virtue;  and  all  the 

the  good  opiwon  of  others,  the  perfection  associated  feelings  attached  to  the  terms 

#  the  senses  and  of  the  mental  and  cor-  are  consequently  associated  with    virtue, 

iPKegl  fe^tsBi^  &c    Anger,  nialice,  an^  eddiag  great^,  therefore,  to  the  pleasures 
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wnf<tu  frani  tfa6  costcnphtkni  ot  sn  set  toiy  tmrcs  bj  nWok  nvscidv  motMm  is 

of  tnblin'e  viitoe.  dfected,  etn  be  prodoeed  by  the  mind.* 

97.  FiMly,  Ihe  bopes  ead  fnn  of  a  To  aceonnt  for  thii  fiMst,  we  ialei'  tliat  the 
ftitnre  life  are  tiiemselvM  pletunm  and  mind  powessfs  a  power  or  capacity  of  io* 
pains  of  a  bifd*  nature.  Wben  a  sufficient  floencing  the  motory  nerves  so  as  to  prodace 
Ibnndation  Ins  been  laid  by  a  practical  be*  moscolar  motion^  which  may  be  euled  the 
lief  of  rrlig^n,  by  thonghts  of  death,  by  the  BAOtive  power.— Eten  sapposiiig  that  tfie 
loM  of  fneiids,  by  corporeal  pain,  by  world-  sensorial  changes  by  which  mnscohur  motion 
ly  disappointments  and  afflictions,  for  the  is  followed^  whatever  they  may  be,  are  of 
fiirmation  of  strong  associations  of  the  plea-  the  same  natmre  by  external  inpressiona  ; 
•ores  of  their  hopes  with  doty,  and  the  Md  admitting,  what  appears  certain,  that 
panis  of  these  fears  with  sin,  the  repetition  the  associative  power  is  the  cause  that  ideoa 
•f  these  associations  will  at  test  make  duty  and  sometimes  that  sensations  produce  mo- 
itielf  a  pleamre,  and  convert  sin  into  a  tory  changes  of  the  sensorioro,  still  we  moat 
pam,  and  give  hmtre  and  deformity  to  aH  infer  the  existeiice  of  a  motive  poweryOthei^ 
their  respective  appellations.  And  these  wise  ideas  and  sensations  coold  imt  be  the 
associations  will  gradnally  become  so  strong,  exciting  caase  of  muscular  motion :  id  otiwr 
that  the  express  recollection  of  the  hopes  words,  whatever  be  the  mental  causes  of 
and  feare  of  another  world  will  vanish  from  muscular  motion,  that  motioo,  if  it  begin 
the  view  of  the  mind.  from  the  mind,  implies  that  the  mind  po»» 

98.  Sixthly,  all  meditations  upon  God,  sesses  the  power  of  which  we  speak,  sepa- 
Md  all  the  exprenions  of  the  feelings  of  onr  i^te  from  the  canse  of  sensations,  of  idena, 
minds  towards  him,  by  degrees  transfera  "od  of  the  connections  among  them.    In- 
all  tfaepeHection,greatness,andgloriou8nen  ^^^  ><  appeaia  to  be  generally  admitted,  ^ 
ofMs  natural  attributes  upon  his  moral  ones,  but  is  usually  refeired    to  tha  bead  of* 
that  is,  upon  moral  rectitude.    By  these  ^^* 

means  we  shall  learn  to  be  mertiihl,  holy,        tou  A  huge  class  of  the  phenomena  of 

and  perfect,  because  God  is  so;  and  to  muscular  motion  are  explicable  by  the  prin- 

love  men;y,  holiness,  and  perfection,  where-  ciple  of  association }  and,  as  fer  as  we  par* 

ever  we  see  them.  ceive,  they  can  bo  explained  only  by  ita 


99.  Hence  it  appears  that  all  the  plea-  !««<«•    Tliere  are  four  dames  of  muscular 

•ores  and  pains  of  our  nature,  those  of  sen-  motion ;  1.  Where  it  is  produced  by  son* 

sation,  imagination,  ambition,  self-interest,  foreign  excitement  of  the  muscular  systcmy 

sympathy,  and  theopathy,  as  fer  as  they  without  the  intervention  of  the  mM,  ia 

are  consistent  with  «fach  other,  with  the  which  case  it  may  be  called  invohmtaiy ; 

eonstitbtioQ  of  our  minds,  and  with  the  ^*  Where  it  is  |iroduced  by  seiisatioB  with* 

course  of  the  world,  produce  m  us  a  moral  out  volition,  or  any  other  associated  sea* 

•eme,  and  lead  to  the  love  and  approbation  nation,  idea,  or  motion  having  been  coi>* 

•f  virtue  and  to  the  fear  and  abhorrence  of  cemed  in  tlie  connection  between  sensa* 

yice.     This  moral  sense,  therefore,  carries  ^»  &nd  motion,  in  which  case  it  is  termed 

its  own  authority  with  it,  inasmuch  as  it  is  autonntie  in  the  Hartleyan  noroenchitnre ; 

the  sum  total  of  all  the  rest,  and  tlie  niti-  S.  Where  it   feHows  that  state  of  mind 

mate  result  from  them.    When  it  has  ad-  wliich  we  term  will,  diiectly,  and  with* 

vanced  to  considerable  perfection,  a  person  out  oar  pert^eiving  tlie  mtervention  of  ano* 

may  be  made  to  love  and  liate,  merely  be-  ^^r  idea,  or  of  any  seiisation  or  mottony 

cause  lie  ought;  that  is,  the  pleaitties  of  >t  "My  be  termed  volunUiy  in  the  highest 

moral  beauty  and  rectitude,  and  the  pahis  mom  of  tlits  word ;  4.  Where  the  notion 

«f  moral  deformity  and  unfitnesii,  may  be  has  lieenvohiotary,  but  is  become  automatic 

ttaasferred  and  made  to  coaleace  almost  by  the  influence  of  the  anociative  power,  it 

instantaneously.  is  termed  by  Hartley,  secondarily  automatic 

With  the  first  of  this  class  of  motions^ 

IV.    OP  TAB  MOTIVE  rowBK.  *^**'**'  ^^^"^^^  *»■  ^^^  «  nothing  to 

do ;  as  to  the  second,  till  more  is  known 

too.  In  onr  general  view  of  the  primary  respecting  the  natare  of  those  changes  vhidi 

Aiental  fecalties,  wp  luied  as  an  obvious  Uke  pfaure  in  tiie  sensoriuni,  it  can  do  Httlo 

^t,  that '  without  aiiy  ektemal  excitement  more  tiiao  state  the  feet    The  third  and 

of  tlie  nervfn  by  ahich  moscalar  motion  is  fourth  afford  ferlher  illustrations  of  tlie  doc* 

produced,  Uic  mind  can  produce  such  mo-  trine  of  assodation,  and  we  sliall  select  (rot/L 

tiofi :  in  other  words,  tint  sUle  of  the  mo-  the  Mental  Pfeincipia  soeh  statementB  at  wili 
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•dRce  to  esptahi  the  pngrtm  of  imncnlAr  oompiicatcd  €«m  b  ftitt  of  die  onployaraDl 

motioo  (hm  aHtooMtic  to  Tolmitary,  mmI  of  the  OTisun  of  tpeeth,  for  which  wo  refer 
from  voluntarf  to  teooacUriiy  mtciimitie.       our  readert  to  Hartley's  OhMrfBtioUy  toI  u 

lOS.  The  mo»t  rimple  instaoce  ol'this  pro*  p.  106,  or  Priestley^  AbridgeineDt,  p.  53. 
grete  is  in  the  action  of  (rraspiag.  The  fin-  103.  We  may  hence  nndersUnd  in  what 
geiv  of  yonng  children  bend  upon  almost  manner  the  first  radhnents  are  hdd  of  that 
evciyimpression  whichismade  on  ttie  pahnof  fiiculty  of  imitation  which  is  so  ohservahle  in 
thehand,tbiisperformingthe  action  of  grasp-  yonng  children.  They  see  the  actions  of 
ing  in  the  original  automatic  manner.  After  a  their  own  hands,  they  hear  themselves  pro* 
suflicient  repetition  ofthe  motions  which  co»  nounce.  Hence  the  impressions  made  by 
CHr.in  thbaction;  thesensorial  changes  pro*  themselves  on  their  own  eyes  and  ears  he- 
eeding  tlrm  are  strongly  associaled  with  come  associated  circnmstances,  and  coose* 
difllereBt  ideas,  the  most  common  of  vihich  tjoently  mnst,  in  doe  time,  excite  to  the  re> 
ptttbnbly  are,  those  exdted  by  the  sight  of  petition  of  the  actions.  Hence  Kke  hnpreo- 
a  Imvomite  pbythmg  or  other  obiect  which  sions  made  on  their  eyes  and  ears  by  otheta, 
tho  child  is  used  to  grasp  and  hold  in  his  will  have  the  same  effect;  or  in  other  woids* 
hand.  He  ought  therefore,  according  to  tin  they  will  learn  to  imitate  the  actions  which 
doctrine  of  assoehition,  to  perform  and  re*  they  see,  and  the  sounds  which  they  hear^^i^ 
peat  the  accioo  of  grasping,  upon  havmg  Imitation  is  a  great  source  of  the  voloataiy 
aoch  a  play  •thing,  &c  presented  to  his  sight:  power,  and  makes  all  the  several  modes  of 
and  it  is  a  known  Act  that  diildren  do  M.  walking,  handling,  and  speaking,  ke,  con- 
By  pnnomg  the  same  method  of  rrasoning  formable  to  those  of  the  age  and  oatioo  Im 
we  aNqr  see  how,  after  a  sufficient  rrpetition  which  a  person  lives,  and  in  particular  to 
of  the  proper  assodatioiM,  the  sound  of  the  those  of  the  persons  with  wlwm  he  coa- 
words  grasp,  take  hold,  dec.  the  sight  of  the  verses.  Besides  tho  two  sources  of  it  just 
murse^  hand  in  a  state  of  contraction,  the  mentioned,  it  has  many  others.  Home  of 
conception  of  a  hand  in  that  state,  and  m-  these  are  the  resembhmce  which  chikhreu 
Bwnenble  other  assorfaited  circumstances,  observe  between  their  own  bodies  with  all 
tlHHt  is,  senrntions,  ideas  ood  motions,  will  the  Amctions  of  them,  and  those  of  otheii; 
prodnee  the  aetioo  of  graspbig,  till,  m  con-  the  pleasures  which  theyexperieace  inand  by 
seqaeooe  of  the  action  of  grasping  beiag  ascans  of  all  insitative  motions;  the  directtooa 
ftMind  to  answer  certain  purposes  which  are  and  enoouiagements  given  to  them  on  this 
wishtd  lor,  that  state  of  mind  which  we  head;  the  Ugh  ophiions  which  they  tbrm 
sqay  call  the  will  to  grasp  is  generated,  and  ef  the  power  and  happiness  of  adults;  and 
•offidently  assodated  with  the  action  to  their  consequent  desire  to  resemble  them 
produce  it  instantaneously.  It  is  therefore  ia  these,  and  m  all  their  associated  dream- 
perfectly  vohmtarym  this  case:  and  by  the  sluices.  Imitation  begins  in  the  several 
hanmerable  repetitions  of  it  in  this  perlfhet-  Unds  of  voluntary  actioos  aboat  the  saase 
ly  vduntary  state,  it  ceases,  at  hst,  to  ob*  time,  and  increases  not  only  by  the  sources 
mto  a  sofikeient  connection  with  so  nmny  alledged,  but  also  by  the  mutual  indnenee 
sensorial  changes,  diher  samitive,  ideal,  or  of  every  instance  of  it  over  every  other, 
asotoiy,  that  (whether  or  not  they  are  so  so  that  the  vehnsity  of  iU  growth  is  greatly 
vivid  or  so  countenanced  by  the  state  of  aoeelented  for  some  time.  It  is  of  the 
mind  as  to  evdte  the  consciousness,)  it  fol-  highest  consequence  to  children  in  their  at- 
lowathem  in  the  same  Bsanncr  as  origmally  tammentof  accompUshmants,  bodily  and 
automatic  actioas  do  the  Gorrmpondmg  sen-  mentaU  And  thus  every  thing  to  which 
aationsvdiat  is,  to  be  secondarily  antomatic.  mankhidhave  a  natural  tendency,  is  learned 
And  te  the  same  manner  may  all  the  actions  asneh  sooner  in  sodety  than  the  mere  nata* 
pcffonaedwith  the  hands  be espfadaed, aH  nl  teadeocy  wooM  produce  it;  and  many 
thoae  which  are  very  fomiliar  in  life  passmg  thmgs  are  learned  so  early,  and  fixed  se 
from  dm  orighml  automatic  smte  through  the  deeply,  as  to  appear  parts  of  our  nature, 
several  degreca  of  vohumrineso,  tiU  they  tlieuch  they  nay  be  mere  derivatives  and 
becosae  perfoetly  vohintary,  and  then  re-  acquisitions, 
passing  dirough  the  sane  degrees  in  an  hi« 


verted  sMer,  tiU  they  become  i^e^-dai^  ^,  „,  •■cohdahy  fowehs  op  tr« 

antomatic  on  many  occasums,  though  still  ^'  mim». 

perfectly  voluntary  on  some  occasions,  ds. 

whensoever  an  express  act  of  the  wUI  is  coo-  104.  We  did  not  set  out  with  the  hope 


OMie  ialentting  diough  moie   tf  giving  a  complete  outline  of  tho  most  ex- 
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ten^ve  tnkjtet  of  tbk  article;  but  oiir 
ivaden  will  probabljr  think  vs  oopeceswirily 
deficient  if  we  aay  ootliing  respecting  me- 
mory, conception,  judgment,  attentiqni  ab- 
atraction,  imagination,  and  will,  which  in 
books  on  the  philosophy  of  the  homao  mind 
Qonttitote  so  important  a  part;  and  thon^ 
we  think  the  operation  of  the  associative 
power  of  sndi  extent,  that  separate  from 
v^tn  sensation  and  retention  this  ever  active 
principle  will  fornish  a  sufficient  explana- 
tion of  all  the  phenomena  of  intellect  and 
affection,  we  agree  witli  Mr.  Stewart,  thai 
the  common  classification,  having  certainly 
^roe  foandation  in  nature,  should  by  no 
means  be  neglected.  We  shall  accordingly, 
in  the  remainder  of  this  article,  and  in  those 
to  which  we  shall  now  refer  our  readers, 
endeavour  to  give  them  sach  a  view  of  the 
aacondary  fiicnlties  as  may  sitrve  fqf  tha 
pDilKises  which  we  originally  proposed  for 
onnalves.  See  Uh dbrbtandimo,  or  Judg'- 
mtntf  in  which,  in  connection  witli  the 
artide  Words,  we  shall  endeavour  to  lay 
before  our  readers  a  summary  view  of  the 
highly  important  principles  of  Hartley,  re- 
specting those  phenomena  of  the  human 
nund  which  be  classes  under  the  head  of 
oadentanding,  or  **  that  faculty  by  whicb 
we  contemplate  mere  sensations  and  ideas, 
pursue  troth,  and  assent  to,  or  dissent  froB^ 
propositions.*'  The  passions,  aflfectioas, 
pleasures,  and  pains,  are  usually  referred  to 
liie  general  head  of  will :  respecting  them 
we  have  already  spoken  at  large.  Of  tlie 
other  secondary  powers  of  the  mind,  we 
ahall  here  give  a  very  short  accmmt,  refer- 
ring our  readers  to  the  **  Elements  of 
Dugald  Stewart,"  (a  work  which  ige  ear«» 
neatly  wish  to  see  completed)  for  various 
aouod  and  comprehensive  views  respecting 
tbem,  mixed,  we  must  confess,  with  several 
things  in  which  we  cannot  agree,  bnt  whicb 
are  so  written  as  to  delight  even  those  whom 
they  win  not  convince.  We  shall  expect  m 
most  rapid  progress  of  the  Hartleyan  pfail<>* 
aophy,  if  the  principles  of  it  should  ever  ha 
detailed  in  the  imposmg  mamier  in  whicb 
Mr.  Stewart  has  given  his  to  the  publict 

* 

MBMORY. 

105.  The  memory  is  defined  by  Hartley 
to  be  that  faculty  by  which  traces  of  sensa- 
tions and  ideas  recur,  or  are  recalled,  in  the 
same  order  and  proportion,  accnrately  or 
neariy,  in  wliich  they  were  once  actually 
presented.  — Tbe  rudimenti  of  memoiy  are 
laid  in  the  perpetual  recarrency  of  tbe  sama 


impressions,  or  groups  of  impresstooa* 
These,  by  tiie  operations  of  the  retentive 
power,  leave  traces  or  relicts ;  and  by  tbe 
operation  of  tlie  associative  power,  these 
are  united  in  the  order  in  which  they  were 
presented  to  the  mind.  Now,  the  single 
sensible  impressions  and  small  groups  of 
them  being  few  in  comparison  of  all  the 
brge  groups,  they  recur  the  most  frequent- 
ly, so  as  sooner  to  prodace  the  elements  of 
memory. 

106.  Suppose  a  person  to  have  so  fer  ed* 
vanced  in  liife  as  to  have  acquired  all  theae 
elements;  tliat  is,  tliat  he  has  ideas  of  tbe 
common  appearances  and  occurrences  of 
life,  under  a  considerable  variety  of  subor- 
dinate circumstances,  which  readily  recur 
to  his  mmd  by  slight  causes,  he  will  be  thus 
easily  enabled  to  retrace  other  occurences ; 
for  these  will  consist  either  of  the  old  im« 
paessioos  variously  combined,  or  of  new 
ones  in  some  way  or  other  connected  with 
them,  lliis  may  be  exemplified  and  ea> 
plained  by  the  circumstance,  that  it  is  diffi* 
eidt  to  remember  even  weU-known  words 
which  have  no  connection  vrith  each  other  { 
and  still  more  so  vrords  which  are  neither 
femiliar,  nor  formed  according  to  familiar 
analogies ;  bnt  that,  on  tlie  other  hand,  per* 
sons  acquainted  with  any  branch  of  science 
or  of  art,  very  easily  retain  facts  connecled 
with  it  which  were  previously  unknown.— 
The  recollection  of  id^to  is  also  greatly 
aided  by  the  connection  of  words,  both 
with  them  and  with  the  original  impressiona } 
for  words  beiag,  from  the  constant  use  of 
language,  familiar  to  persons  of  moderate 
mental  culture,  even  in  various  combina- 
tions, they  are  easily  retained,  and  most 
materially  assist  in  producing  the  recuirenoa 
of  Ihe  corresponding  ideas.  And  thus, 
when  a  pemon  is  relating  a  past  Uct^  the 
ideas  in  same  cases  suggest  the  words,  and 
in  others,  tbe  words  suggest  the  ideas.  Henea 
illiterate  persons,  other  things  being  equalf 
do  not  remember  nearly  so  well  as  otbeia* 
Hence  also  the  importance,  contrary  to  the 
views  of  education  which  a  few  years  ago 
were  so  feshionable,  of  teadiing  the  young 
to  remember  words  as  well  as  things;  for 
in  most  eases,  as  words  serve  as  the  bond  of 
ideas,  ideas  will  be  loose  and  fioatiog  in  the 
mind,  unless  connected  with  words. 

107.  Hie  difference  between  ideas  and 
sensations  principally  consists  in  the  greater 
vividness  and  distinctness  of  the  latter;  btt$ 
cases  are  known  te  occur,  in  which  visoal 
conceptions  are  so  vivid  and  distinct,  that 
they  a^  lais^ktti  for  Ktiml  seniwti€gi% 
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4lidft  b  pArtieulv-ljr'tfac  esse  when,  in  con- 
fteqnence  of  disease,  the  sysiem  is  pecnliariy 
iosceptible  of  excitement;  and  tbmetiraes 
%rhen  the  mind  is  very  mnch  absorbed  in 
eontemphtmg  its  Own  ideas,  so  that  the  im- 
pressions from  external  otij^cts  prodtice  lit- 
tle ^ect  upon  it.  It  is  a  ftrtile  loorce 
l>f  those  ideas  respecting  apparitions  which 
are  so  prevalent  among  persons  of  physical 
Aensibility,  withont  that  caltnre  of  the  intel- 
lect, which  would  enable  them  to  attend  to 
their  own  thoughts  and  manner  of  thhiking. 
Bach  liTely  fecollections  of  past  hapreisions 
n»y,  howcYer,  be  asoany  dbtin]saished  from 
aensations,  by  allowing  tlie  attentiofi  to  fo- 
Ittc,  so'fhat  they  may  ceaM  to  be  forcibly 
tietehied  wa  objects  of  conscfovsness ;  when  it 
irill,  in  genera),  be  easily  perceired  that  the 
mind  loses  tight  of  them,  Whereas  it  can 
lose  sight  of  impressions  fWmi  external  ob- 
jects only  by  fixing  the  attention  upon  Ideai, 
or  by  corporeal  motion  of  tome  kind  or 
other.— These  remarlcs  might  perhaps,  with 
greater  propriety,  hate  been  made  mider 
the  head  of  inngination;  because  it  la  sel> 
dom  that  in  snch  cases  the  ririd  concep- 
tions recnr  in  the  exact  (or  nearty  exact} 
order  of  aetaal  impression,  which  IS  the  es- 
aeaiial  difference  between  the  trains  of 
imagioation  and  those  of  memory:  they 
are,  however,  refeiable  to  either  elasa  of 
^enomena. 

t09.  Ideas  of  reeolleetion  difler  from 
those  of  the  imagiaation,  principally  in  the 
veadineas  and  strength  of  the  atsodatiotts  ; 
bat  partly,  and  in  many  caies  almost  en- 
tirely, by  the  connection  of  the  former 
with  known  and  allowed  fiicts,  by  varioos 
aietfaoda  of  reasoning  appropriate  to  the  pe- 
culiar drcoraitanees  of  the  case,  and  by  re- 
collecting that  we  had  before  considered 
them  as  recoOectioas,  &c.  Great  difficulty^ 
however,  often  exists,  especiaOy  in  the 
■Muds  of  peisone  with  vigorous  conceptions, 
who  have  not  been  habitually  carefbl  to 
cultivate  accuracy  of  perceptions,  and  la 
the  relation  of  recollections,  to  know  whe- 
ther the  trains  ofldeas  presented  by  the  as- 
tociative  power  are  to  be  referred  to  tlie 
memory  or  to  the  imagination.  Such  per- 
sons Miring  only  the  outline  of  a  fact  or  se- 
ries of  occnrrences,  from  habitual  inatten- 
tion to  their  senations,  are,  from  readiness 
of  assodation,  able  to  fill  up  the  transcript, 
so  as  to  make  it  apy>ear  plausible  to  them- 
selves ;  and  by  once  or  twice  detailing  it 
without  minute  regard  to  accuracy  except 
In  those  leading  features,  they  give  a  vigour 
to  the  Ideu  and  dosenest  to  flie  asiociatioa 

\ouy. 


of  them^  which  leads  at  lait  to  fhfe  (till  coht 
viction,  that  the  whole  is  recollected.  Cases 
of  this  sort  are  ^ery  frequent ;  and  they 
ofHn  leave  upon  the  minds  of  others,  the  be- 
lief, that  such  persons  intentionally  depart 
from  truth,  whereas  sometnhea  the  fact  i8» 
that  part  of  their  error  arises  from  a  de»ire 
io  give  the. whole  troth  wheh  they  hav^ 
only  the  materials  for  a  portion  of  it  in  theit 
minds.  Hovrever  the  faillt  is  one  #hiclk 
should  be  careful  Fy  guarded  againftt ;  |)arti* 
cnhuly  in  the  early  part  of  life,  by  makmg 
young  people  of  lively  imaginations  habi- 
tually attentive  to  the  minute  as  well  as  tibe 
leading  parts  of  their  impressions.— All 
persons  are  at  one  time  or  other  at  a  loss  to 
know  vrhether  tnqns  of  ririd  ideas,  too* 
ceeding  each  other  readily  and  rapidly,  arb 
Ideas  of  recollection  of  of  Imagination,  that 
Is  mere  reveries :  and  the  more  ihey  agitate 
the  matter  in  their  minds,  the  more  does  the 
reverie  appear  like  a  recollection.  Personi 
of  irritable  nervous  systems  are  more  sub- 
ject to  such  falbcies  than  others ;  and  in* 
sane  pertons  often  impose  upon  themsdveft 
in  this  way,  dz.  by  the  vividness  of  their 
ideas  and  associations,  produced  by  boditf 
causes.  "Qbe  same  things  often  happens  in 
dreams* 

110.  The  vifidnessand  readiness  of  re- 
collected trains,  is  also  one  grand  means  of 
ascertaming  the  dates  of  Acts ;  for  as  this 
dfaninishes,  (other  things  being  equal),  ia 
proportion  to  the  period  which  has  dapsed 
smee  the  reception  of  the  ideas,  and  the 
formation  of  the  associatiohs,  if  the  Vigour 
of  theso'be  diminished,  we  refer  them  to 
a  more  remote  period  in  proportion  to  that 
diminution ;  and  if  by  any  cause  it  be  kept 
up,  the  distance  of  time  appears  diminished. 
TimA  it  is,  that  if  any  interesting  event,  the 
death  of  a  friend,  for  instance,  have  been 
often  recollected  and  related,  till  we  come 
to  make  oral  or  mental  cdculations,  it  ap- 
pears to  have  happened  bnt  yesterday,  as  we 
term  It.  However,  from  this  circumstance 
we  are  oflen  apt  to  confound  events,  as 
to  the  order  of  tune,  referring  them  to 
more  recent  or  remote  periods,  according 
to  the  strength  and  vigour  of  the  ideas  and 
asso nations,  or  the  contrary.  In  generU 
we  judge  of  the  period  of  events  by  asso* 
ciated' circumstances,  particularly  by  visible 
permanent  memorials.  And  hence  it  hap- 
pens  that  illiterate  persons  have  often  great 
di^cutty  in  anignlog  periods  to  eveatt 
with  any  tolerable  accuracy.  Our  readers, 
wlien  tliey  take  such  things  into  account^ 
and  cofiiider  how  diffieoit  it  must  in  meal 
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be  for  iStnale  penom  wbo  Iwve  fre-  state  of  the  Inui. 

qscntly  daDged  UidreDployiiieiitSytore-  disordmof  tibe  braini,aiid  theawof  , 

fer  0odi  diaiiect  to  any  ipccxfic  <fotc%  wiD  tnou  UqqonyiiB|Nur  it:  and  it  v  recovered 

not  fed  onwiHing  to  admit,  ttat  the  pre-  by  degreei  at  tbe  canset  vfairfc  afiacted 

ranption  formed  agatntt  tbe  repated  nrar-  tJie  bfain  are*  reaMved.    In  lika  nuimrr 

dcrcn  of  Steele,  in  conwquence  of  their  in-  dreams  wfaich  bappco  in  a  p**^'««»'  itate  o^ 

correct  ftatenienti  at  to  their  placet  of  em-  the  brain,  nz.  daring  sleep,  vaniik  as  soan 

pioynftnt  foor   yean  before   their    trial,  at  vigilance,  a  ddferent  sute,  takes  place  ; 

sboaid  bare  weired  very  little  in  the  deci-  bat   if  they  be  recollected   innediateiy 

sionagainst  thoM  unhappy  men.  npop  waking,  and  thos  connected  widi  a 

111.  We  distmgnish  a  new  place,  per-  state  of  Yigihncei  they  may  be  rencm- 

son,  See,  firom  one  which  we  remember  in  a  bered« 

manner  sfanilar  to  that  inwhichwe  distin-  114.  When  a  peisoa  desires  to  recollect 
«nish  between  recollected  ideas  and  those  ^  tj^^  that  has  escaped  him,  suppose  tbe 
of  unagmation  ;  by  the  greater  vividness  of  n.,^  of  a  visible  object,  he  recab  dbe  ti- 
the impression,  and  the  strength  and  readi-  ^bie  idea,  or  some  other  anadale,  asaia 
nest  of  the  amodated  dronnstaoces.  If  we  and  again  by  a  vdnntaiy  pow»,  and  lh« 
doabt  whether  we  have  before  seena  per-  i^  hvt  brin«Es  in  the  required  assocktiai 
son  who  U  newly  introdoced  to  os,  we  try  ^^  i^^    ^^^  ^  ^  ^^^^  ^  . 

inrecalsomeasaociateddrconistance,soch  it  changes  the  sUte  of  the  bram,  and  Ims  an 

astfaetmieandplacewherewemay besnp.  opposite  eflfect,  so  that  the  desired  idm 

posed  to  have  seen  him ;  and  if  this  prove  does  not  recnr  tiU  aU  has  snbsided.  petlnma 

erroneous,  we  inunediatdy  mfer  that  onr  not  even  then, 
doubt  ari«es  firom  some  resemblance  which        ««<.  m.     '    »  ^ 

]i«baiwiU.Mmeoiie«lH>niw«tlienor        "*•.  V^  ^"T*  ?^  memoryecH-rts 

then  Mw.  or  with  lome  one  whose  bee  i.  V^J^'^  t^H^iJf  ""T^"^ 

fiunUiar  to  v  Ood,  partly  m  the  readmeM  of  recaOeetioa. 

««.  Tie  iBemarj  of  duMrei>  i.  imper-  J^J^HT^  pnndHly  depend,  o.  tbe 

feet,  beeaiue  the  elementuy  radimenfaTof  *^?f  *  "^  ■"='°™7.  °*^  P««^«««  "»  •»• 

memory  ere  «>t  «rfficien^fixed  by  the  TZ!^J"  ^^'^  '^  "^ 

menUie  power,  nor  their  Lai  gioZ  raf.  •^^•~*««t"«  ^^^  i  »«»  htter  depeodi 

Uclently  firmed  in  the  mind,  "t^t  «  '^^l^T^  "^l^t  .■*"  ^'^^ 

.l.oim^>fecti.the.«.ftbo.ew.rZ»d  t^^^^'^l^'^'l^^'T'  "^ 

other  symbol,  which  m  mateHaUy  »d  the  S^*!l"l'^?""'  .***?*  «™*'^  "P* 
KcoUection  j  end  ni  particniar  they  are        *  "f^^  L!!***  ^^"^  "^  f^**^ 

foond  wry  deficient  in  irangingftctoin  the  TZJ^^  atroBg    memone.  with  weak 

oHer  of  time,  jadging  most  freqoeotly  fiom  ^"d!^*"^Jl'  ""  "•?  '^  ^T*  *  »*«»« 

the  Wridneu  of  their  recollectiou(L  and  not  J"°'«™.™'  ***  «  '^'^  "^P^  «»•'«'  -f 

fai*ing  the  hm  of  tboM  deootmenu  of  "    f*^"  *°*  remembenngv-Before  w« 

time,  on  which  the  memoiy  principally  de-  ,  ^''•?*  °"  ""^  "'  *"  '^"»'  '^  ^ 

pend.  for  accuacy  in  thi.  biaocli  of  recol-  *'?  »*""«'y  *»,'««»■>•»««»  toouryo«ger 

lection.    In  old  perMM.  wliatever  be  the  *^^'^^^f*'''^S  •♦  ""ey  P<««»  «  philwo- 

part  of  the  system  on  wluch  the  retentire  T'"  '*'   *'^"'»''«  "  •«*n.«ive  pensal  of 

power  depends,  that  power  is  most  mate-  n!I^«r^      J'**^*^  '*^'"  "^ 

rially   diminished,   as  also    the  sensitive  S"**"  *"«'«;*.»»  »''»»««'J«ct,particnlariy 

power,  while  the  associatire  power  Z.Z  *°'!  V^  **"*  '''■**  '"  ^  '^P">^ 

their  habiioal  direction  of  it,  been  strength.  "*"'  "^  *^  ■"*""""• 
ened  in  its  operations.    Hence  new  im- 

pretsions  can  srarcely  be  received,  and  sel-  coucEPTidli. 

dom  are  retained;  while  the  paru  which        116.  We  have  mentioned  this  as  one  of 

ate  received  and  retained  excite  old  trains  the  secondary  ftcnlties  of  the  mind,  because 

of  associations  rather  than  continue  those  it  is  considered  as  a  distinct  ftcolty  by  Mr 

whicli  were  recently  impressed.    Wlien  old  Stewart,  whose  aolliority  we  m  many  cases 

persons  relate  the  incidents  of  tlieir  yonth  respect ;  and  who  we  suppose  has  in  this  in. 

with  iirtmt  precisioiJ.  it  is  raUier  owing  to  stance  produced,  in  laoy  of  his  admirers, 

the  rtcoUecUon  of  many  preceding  recoh  a  belief  in  the  justness  of  his  statements! 

IccUoM  and  relation^  than  to  the  recodec-  which  we  think  far  fn>m  weU  fouded.   We 

l«»oftl.etlm.g,taelf  rtj,  ,„,e  an  opportmiity  of  rtatfag  onr 

113.  Miimory  depends  greatiy  upon  the  opinion  respecting  it  uider  the  nnt  head, 
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we  tave  probably  then  snfficient  data  to 


izATioH.  cuJty. 


ttj.  By  iavestigatiiig  the  phenomeua  of    .^   ?/  AbstracUon  is  defined  by  Mr.  Stew- 
mind  at  a  time  when  we  have  fonned  a  con-    ^   ,u       ^^^  ^^  "^^'^^  ^^  "»»<>  •«?«- 
,       nectioii  between  volition  and  certain  men.     J!^  ^^  combiwitiona  which  are  presented 
taJsutes  or  operations,  we  are  repeatedly    !!^  *       V^^^«fin»tion,  so  fiir  as  it  goes, 
led  to  consider  those  states  or  operations     Z^^"  }^  ^  ^^^  ^"^"^^  J  ^"t  'f  the  pro- 
however  passive  the  mind  might  originally     !! "^  ®V.  P'^n^M^lion  are  intended  to  be 
have  been,  as  totally,  a^d  in  their  own  na.    ^""^T^^ '"  l*'  '*  «  »>y  "<>  means  snfficiejit  5 
tore  volnntaiy.^This  is  remarkably  the     T.       "??'«<*«t«ly  «Ppear  from  the  slight- 
case  with  that  state  of  mind  which  we  call     ?,  ;^*»"»!<^«»tion  of  that  mental  process, 
attention.    That  this  is  in  yoong  children    ^^'^^ction,  in  this  acceptotion,  is  indeed 
intirely  involuntary,  is  apparenUy  certain,     ^i^l^^^  f^^^'^''^  ^  «v««y  act  of 
•nd  those  who  are  endeavonring  to  form     tzf^'"''^  ."^"^  ^y  ^  «<««»  compre- 
their  minds  to  habiu  of  stndy  and  reflec     Sa       ^  ""^^  *°  ^  "™^'  <>f  >*»  ^""c- 
tion,  know  from  constant  experience  that     q,««L^  .,?*?. "^^  ^""»®*  a^e  with  Mn 
ttey  have  it  not  under  their  command.    So    f „  .^^  ^       ""^  »tatemepts  in  his  chapter 
Ar  from  having  an  origmal  power  of  ex-     th  *nZf?*"'  ''^  ™"***°  this, position,  that 
cludmg  vivid  ideas  or  sensations,  to  give     ^^fn    *  ff"»Vf  "'"^  *^  «»«  ^  the  - 
our  attention  to  those  which,  though  most    S^^ .     ^'  to  objects  which  we  can  at. 
certmnly  demanding  it,  dTnot  mSkeTe     ''^X  ^ST''^''  u'^  '"^  ^«  ^»»«  ^«/ 
•ame  lively  impression  upon  the  mind,  it     m!«.h-.  1       u-    °  ^**'  attention  directed 
i.a  habit   which  requires    the    stric^t     ^^^^ ''^''''* '''''''^  ^^'^''' '^  ^^^' 
«d  severest  di«.ip  J  to  fZJl^T^    ^t^n^'^T^'^  ^^^  ^"^^'  »' 
laa  poasession  hononnble  and  invsln^hlA      ^  .       treqnency  of  their  recurrence;  in 
bnt  like.eve,y  oLrof  i^i^rX" ^ot     ^^  '^^'^^  f **  *"  **^  *»^  ^^  *"«>«ion, 
the  acquisiUo?  of  the  lrrt,Tt  'of'a     SST  t'^^"""^  .'^  '""^  ^^  -**  »*' 
longooDtimitd  com^  of  rigorJus.  and  in     t!Z^  ^ecommg,  to  a  certain  degree, 
"•oy  cases,  of  pmnfiil  exerti-or  And  ,S.^    J^JSUl  ""^^  ""^  *  "'"'"«  a-ociation 

w^er^ll'^^r  V^™^'  ^-^^    SK2dT^£/^^^'"^^- 
wnen  we  can  produce  tbe  atate  of  mind        „o  t_        i7^^\ 

«Ued  attentioii  by  a  wlitioD,  how  mueli    k21'      '^'^'^^  PMC«»ofgen«v 

"wyftiriybe  attriboted  to  ih^  nature  of    ™"'*T'"'**^*»«»»»'«^'»«PPly  totha 

«»  object^  which  ihoagh,  perhap.,  at  fi«t    J^  w^.'^i^l''"!  »epa«tely  con«. 

P«*i»f,  and  thos  prodocea  that  atate  bv  T^  ^  fonnaUon  of  general  or  abatiact 

the  original  laws  of  our  con.titution.-It  ^I^"*'  *„  '"'*?'  "  ""^  the  mind  U 

e»en  appear,  p„b,bie  ««,  a,,  p,^„    ^^  ^,^^  P****  '  T"«*  «*«'  «•»"»>'• 

Iw  fonned  wch  faabita  of  attention  to  a  ^i  "^  .if"^  explwadou  npon  the  princi- 

Pvticalar  science  aa  to  be  able  to  «ve  it  '    ..            ■«<»«»«>»«  powers,  and  appa; 

hi.  un^^ded  at.«.ti..v  ^^^  ^tu    "^^  -^l, ^  TZ"  T^'  "^ . 
•noflwble  of  directing  it  to  frivolous  ob.      •  -CT'  ^•^"*  objects,  and  p«1>calariy 

J«!t^  as  to  a  science  to  wln^  taS  at  ^''JT  "»*»V?''  *^'  *"*  "•""•  *«- 

tendon,  or  the  nalni«  of  the  subiecrd<^  ^f^  **  P"'*'  "^  abstraction,  or  «>parata 

-tgireanycharilshewL^hetr.  «??««>".««!»«'*  the  process  .ppea« 

^»^  ^ni^Z^^Trll.^  ?"*"•    .^*  •hject  make,  its  appropriate 

s^-ttc-iec-it^iEE  ^^^St££Si 
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ctmoteUd  with  tbe■^  coortitbte  tbe 

rCSnDOi  Vila  imkb 
of  rrsfmblance,  recal 
Ihe  idol  or  cooeeptkni  of  tke  iudifiiitfrit 
lindo  whiek  ttH^y  were  abotrartcd,  <tpcadg 
•poa  tbe  habfto  of  the  mdmAm^  and  tlw 
■aaber  ot  objects  from  viiich  Ibe  abstract 
votioB  was  Ibnned.  If  «e  bad  teen  bot 
two  or  three  Aeep,  it  if  probable  that  the 
circaoiftuiref  of  rewBiblaDce  wuald  be  so 
cooDoctod  ia  oor  mnds  with  the  individa- 
alt,  that  one  or  mora  €i  tbcM  woald  be 
eoDstantly  called  np  when  coniidenoic  the 
arcomstaDcet  of  re^mbfaiaee;  but  if  the 
Bomber  be  ranch  greater,  that  is,  if  the 
etremmtaiiees  of  reserabbmee  lare  been 
fteqaeotly  to  the  ramd,  particolar  todiri* 
daaL5  nach  less  freqaenthf,  the  notion  of 
theki  clrcwDstances  of  meroblance  be- 
comes fODtewfaat  dtsfotnted  from  the  ob* 
Jects  by  wtiich  it  was  formed.  And  though 
it  is  probably  impossible  to  have  a  general 
idea  of  any  class  of  objects  meMy  setMble, 
without  tbe  idea  ci  an  indivitittal  being 
pre»eot  in  the  mind  ;  yeffroro  the  canines  I 
have  mentioned,  the  general  features  of 
resemblance  not  beiog  partihilarly  con- 
nected with  any  individual^  tliose  features 
only  are  strong  and  vivid,  and  call  the  at- 
tention of  the  mind)  while  all  the  other 
eircomstanccs  of  dissimilarity  bav^  no  eifeci 
npon  it,  and  do  not  attract  its  attention. 

121  •  Tlie  procedare  of  tbe  mbid  appeirs 
to  be  exactly  the  same,  though  less  obvioas, 
tnd  nsnally  more  difficnlt  of  analysis,  when 
tbe  general  idea  is  more  remote  from  sen- 
sation, w|ion,  in  fact,  the  notions  of  the 
qnality,  or  qoaltties,  even  in  the  individual, 
nay  it  very  complex,  and  tliis  in  propor- 
tion, as  it  is  more  inteUeetnal  and  refined. 
•—In  the  former  cldss  of  general  notions, 
and  even  in  some  instances  of  the  present, 
wliere  the  qoality  is  definite  and  obvious, 
It  is  probable  that  hingtiage  would  not  bo 
leqnisite  for  the  formation  of  ideas;  in- 
deed,  if  tbe  above  arcoimt  be  just,  it  can- 
not bo  reqnisite.  For  tlie  alistraction,  so 
liir  as  it  is  involimtary,  is  solely  tlie  effect 
of  the  frequent  recurrence  of  some  parti- 
cular qnalities  with  which  they  are  eccasi- 
oually  combined.  But  those  abstract  ideas 
in  vrhidi  tlie  circumstances  of  resemblance 
between  tlie  composing  ideas,  are  not  very 
obvious  or  very  distinct,  either  would  not 
have  been  formed  at  all  by  the  bulk  of 
mankind,  or  at  least  would  have  b<>en  very 
itiifufed^— Wa  can  go  very  far  with  tlioso 


exist  ia  the  WB 

bat  that  they  roald 
of 
the■^  doca  by  no 
Hie  aame  6caltiea  which 
then,  raijEht  have  prodnred  them  wt^nt 
the  powcn  of  commanicaiion ;  and  there 
Bpp«m  no  reason  why  the  deaf  and  dnmb 
child  may  not  form  a  geacnl  idCa  of  men, 
or  horses,  or  fire,  or  any  object  of  a  similBr 
kind,  as  well  as  if  capable  of  aanexing 
terms  to  the  objects  of  pereeptioa. 

122.  It  can  be  no  objection  to  Ibis  ac- 
count of  the  procedare  of  the  mind  ia 
gencralfzatioa,  that  vre  are  able  to  forai 
cbssifications  of  obiects  from  drcaautancea 
which  are  not  calculated  to  strike  the  imnd 
of  tbe  comnton  obaervei,  Wben  left  tp 
itself  before  habits  of  re6ectiott  are  fomed, 
tbe  mind  will  be  netessai  ily  attracted  by  the 
most  prominent  sensible  features  of  resem- 
blance, and  the  objects  would  become 
associated  by  that  bond  of  union ;  and  in 
very  many  cases  this  would  difler  In  differ- 
ent individuals ;  but  it  is  iiMlabitable  that 
we  may  acqinre  such  a  command  oytr  odr 
associations,  that  vre  may  be  able  to  com- 
bine objects  in  our  mhkds  which  have  no 
customary  tendency  to  stich  combioatioa, 
owing  to  the  lavrs  of  assotiation,  by  a  more 
Petitions  connection,  and  that  by  the  re- 
qnisite cnltare  of  the  mind,  o#rtain  eoo- 
necting  principles  are  either  discovered  or 
confirmed,  vrhich  could  not  have  been  of 
any  force  in  a  more  early  period  of  mental 
progress.  In  the  'first  of  these  cases  the 
assochition  is  votmrtary,  and  if  there  vrera 
not  some  apparent  benefit  resulting  from 
it,  or  some  drcuihstances  cakulated  to 
produce  it  in  tbe  mind,  it  would  soon  g^ve 
place  to  a  more  natural  onion.  So  fhr, 
however,  m  atoy  general  idea  is  formed,  its 
production  is  accomirtished  agreeably  to 
Cbeprinct|rteswehikmatated«  In  the  second 
the  operation  of  tiie  mind  Is  most  usually 
involuntary ;  when  voluntary,  the  observa* 
tions  on  the  first  cease  to  apply^i 

i*!3.  It  is  obvious  that  the  fewer  iad 
more  distinct  the  circumstances  which  ara 
comprehended  under  the  general  notion  of 
a  claw  of  objects,  the  more  clear  and  de> 
finite  will  be  tlie  general  notion  itself.  And 
it  appears  worthy  of  notice,  and  tenda  to 
oofrtirm  the  account  given  of  the  fitrmatioo 
of  onr  general  ideas,  at  least  those  of  visi« 
ble  objects,  tliat  ilie  greater  the  variety 
subsisting  among  tlie  individuals  or  subor« 
dmate  spectm  comprehended  imdar  tlHr 
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g>niHl  tdM,  or,  more  {iroperly,  which  po»-  of  miody  which  never  from  tbeir,«^  aa- 

mtm  that  4<^'ty»  ^^  combiiuition  of  quali-  ture  can  be  coDceptiocui,  but  which  yet 

tMit$f  which  coibpoee  the  general  idfia,  tlie  may  be  distinct,  and  when  words  arje  used 

atmtion,  other  things  being  equal,  do  to  denote  them,  the  subjects  of  reasoning. 


pay  to  the  pecoKarities  of  the  mdi-        125.  To  apply  these  remarks.    Almost  an 

Thus  the  general  notion  of  a  tri-  infinite  variety  of  the  sensations  we  receive, 

mgte  is  merely  that  of  a  figure  having  three  are  presented  to  our  vie  w  so  coastanUy  con* 

•idea;  and  the  varieties  of  triangles  are  in^  nected  with  others,  that  however  much  it 

imraevabie :  and,  agreeably  to  the  opinion  may  be  in  the  power  of  the  mmd  to  attend 

Already  mentionedy  though  we  certainly  to  themin  a^paratestate,  itisimposubia 

cannot  form  a  conception  of  a  triangle  to  form  a  coneeption  of  tiiem  separately; 

Which  shall  be  reprcMentative  of  all  ottierii  bnt,  on  the  other  hand,  there  are  a  consir 

avithont  poBiiFiriiiy  the  peculiarities  which  derabio  number  of  qualities  remote  from 

ooastitme  it  an  individual,  yet  tlie'cirennip-  mere  sensation,  behmging  to  an  extensive 

itanees  of  its  having  three  sides  is  so  finite,  range  of  mdividoal  objects,  which  may  be 

and  our  attention  is  so  thoroughly  confined  considered  by  the  mind  separate  from  those 

to  it,  that  the  peculiarities  of  the  triangle  objects,  and  have  internal  feelings  or  com;* 

nre  not  unfi^nentty  totally  oat*  of  comi^  plex  ideas  attached  to  the  terms  which  de- 

devatioo;  and  if,  owing  to  some  particuhur  note  them.     New,   we  apprehend,  it  is 

■aaodations,  the  triangle  on  such  oecasions  the  grand  difference  between  onr  general 

Were  not  usually  the  same,  we  should  after-  notions,    whetf   concerned    about    things 

wnrds  be  imable  to  say  what  kind  oP  a  tri-  merely  veniible,  and  those  wliicb  we  might 

angle  had  been  in  the  view  of  our  minds.  call  more  ptirdy  intelfectnal,  that  in  the 

lt4<  Testate  the  fact  respecting  concep*-  former  case,  tlie  conceptions  being  usnally 

tions  more  generally  ;  if  we  attempt  to  form  clear,  and  frequently  very  vivid,  are  very 

n  conception  of  any  objeet,  it  must,  iVom  easily  brought  up  by  the  associative  power ; 

the  vei^r  luiture  of  a  conception,  be  indi*  and  tlie  circumstances  of  distinction  being 

vidoal,  representative,  perhaps,  of  a  on?  few,  and  merisly  sensible,  are,  from  their 

vnerotts  dass,  bnt  still  possessing  those  pecu-  very  nature,  calculated  to  produce  a  con- 

Imr  features  which  constitute  individuality,  ception ;  and  so  little  do  we  possess  an  ab- 

o—Itillay  not  be  improper  to  suggest,  that  the  stractive  power,  that  it  is  in  most  cases  im- 

want  of  attention  to  the  difference  between  possible  to  do  this  without  intcodnet^g  the 

nn  idea  and  conception  may  have,  in  some  coneeption  of  the  whole  object :  on  the 

measure,   misled  those   philosophers  who  other  hand,  tlie  circumstances  of  distin^ 

have  denied  the  existence  of  general  ideas,  tion  in  the  latter  case,  are  less  definite  $ 

**  The  business  of  conception,"  says  Mr.  they  are  frequently  eztrepnely  numevons, 

Stewart,  **  b  to  present  its  with  an  exact  and  are  seldom  capable  of  exciting  concept 

transcript  of  what  we  have  felt  or  per-  tions,  and  consequently  they  do  no^t^n- 

celved  *,*  and,  admitting  the  truth  of  this,  dily  call  up  any  particular  individiol* object 

n  coneeption  is  that  transcript  so  presented,  to  which  the  general  t^rm  is  applicable.'^ 

•~We  shall  not  enter  into  the  enquiry,  whe-  We  acknowledge,  very  much,  in  these  latter 

tber  conception  be  a  distinct  faculty  of  the  respects,  depends  upen  the  peculiar  dreum- 

mind :  we  may,  however,  state,  .that  it  ap-  stances  of  the  case,  or  upon  tlie  liabits  of 

pears  to  us  to  be  nothing  difierent  from  me-  the  individual.    If  a  person  had  beenre^ 

mory,  except  as  being  a  branch  of  that  markably  struck  with  an  act  of  justice,  or 

general  faculty ;  and  that  a  coneeption  dif*  of  disinterested  benevolence,  or  any  otiier, 

t>rs  from  an  idea,   only  as  species  does  it  is  probable,  that  while  tlie  vividness  of 

from  genus;  that,  in  fact,  without  the  aid  of  the  impression  lasted,  he  would  neves  ba 

the  associative  fhenlty,  and  with  retention  able  to  think  of  tliese  qualities  witboni  the 

alone,  erery  idea  wOuld  betaerelyaeofi-  particular  case  being  recalled  Into  the  mind'( 

ception.    For  the  recollection  of  an  nidi-  and  if  he  possessed  a  lively  imagination^  or 

virfual  sensation,  or  group  of  sensations,  had  been  present  at  th^perfbfmance  of  tho 

whether  seldom  or  frequently  received,  is  virtuous  action,  would  form  an  immediala 

a  conception;  bnt  when  a  number  of  sea-  conception  of  the  whole  «;ene.    Or  if  a 

sationa  possessing  some  common  features,  person  be  not  nmeli*  in  habiti  of  speeatar 

tmt  m  others  difiering^  are  received  mto  tlie  tion,  he  would  vaivenaUy  *  think  of  soma 

mmd,  tlie  ideas  they  form  there,  by  the  laws  example  of  the  aetna  paasessin^  those  qua* 

•faHsociation,coaleseevrith  one  anotlier,  thus  lities..-^But  these  cirenmitances,   thoagb 

constittttliig  these  complex  ideas  or  states  they  toMl  to  iUdstiate  the  operation  of  tbo 
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fUMCiative  power,  do  not  appear  to  militate 
against  the  general  truth  of  the  above  re- 
marks. 

126.  The  remarks  we  have  made  on  the 
•object  of  abstraction  or  generalization, 
have  been,  in  a  considerable  degree,  sepa* 
rate  from  hmgiiage,  or  at  least  supposing  it 
not  already  formed^  If  every  person  was  left 
to  form  his  own  chusifications,  language,  in 
very  many  ufttances,  would  be  of  little  uti- 
lity ;  because  the  same  features  of  resem- 
blance would  not  operate  in  the  same  way 
upon  different  individuals.  But  the  pro- 
cess of  the  mind,  when  language  is  formed, 
is  somewhat  different;  because  in  this  case 
it  is  restrained,  and  has  not  the  same  un- 
bounded liberty  of  terming  its  associations. 
— ^The  mind  of  the  child  is  not  left  to  das- 
siQr  objects ;  but  these  objects  are  presented 
to  it  already  ebused,  owing  to  the  same 
word  being  used  to  express  them ;  and  it  is 
very  interesting  to  observe  the  efforts  of 
the  juvenile  n^ind  in  tinding  out  some  fea- 
tures of  resemblaUce  between  the  objects 
which  had  previously  been  presented  to 
him,  and  a  new  object  presented  to  him 
with  tlie  same  name, 

IMAGINATION  OR  PANCY. 

127.  In  thense  which  Mr.  Stewart  makes 
of  the  term  imagination,  it  includes  the  fancy, 
and  is  m  no  respect  a  distinct  power,  as  he 
himself  states,  but  compoimded  of  several 
others.    **  It  includes,"  he  says,  **  concep- 
tion or  simple  apprehension,  which  enables 
01  to  form  a  notion  of  tl^jose  former  objects 
of  perception  or  of  knowledge,  out  of  which 
we  are  to  make  a  selection ;  abstraction, 
which  separates  the  selected  materials  from 
the  qualities  and  circumstances  which  are 
connected  with  them  in  nature ;  and  judg- 
ment or  taste,  which  selects  the  materials 
and  directs  then*  combination.    To  these 
powers  we  may  add  that  peculiar  habit  of 
association  to  which  I  formerly  gave  the 
name  of  flwcy ;  as  it  hi  this  which  presents 
to  oar  choice. all  the  diflferent  materials 
which  are  subservient  to  the  efforts  of  ima- 
g^tion."    <*  This,"  he  observes  in  another 
phice,  **  is  the  proper  sense  of  the  word,  if 
imagination  be  the  power  which  gives  birtli 
to  the  productions  of  the  poet  and  the 
painter,"  and,  we  may  add,  of  genius  in  ge- 
neral.— We  have  no  objection  to  such  an 
appropriation  of  the  term ;   in  the  Hart- 
leyan  nomenclature,  however,  it  is  used  m- 
diicrimiaately  in  the  sense  in  which  ttie 
professor  leema  to  employ  the  fimcy. 


198.  The  recmrenee  of  ideas,  says  Hare- 
ley,  especially  visible  and  audible  onea,  asa 
a  vivid  manner,  but  without  any  regard  to 
the  order  observed  in  past  facts,  is  aacribed 
to  the  power  of  iiqagination  or  fimcy.  Every 
succeeding  tlionglit  u  the  result  either  at 
some  new  impression,  or  of  an  association 
with  the  preceding.     It  is  impossible,  in- 
deed, to  attend  so  minutely  to  the  socoesnon 
of  our  ideas,  as  to  distinguish  and  remember 
for  a  sufficient  time  the  very  impression  or 
-association  which  gave  rise  to  each  thooghc 
or  conception ;  but  we  can  do  this  aa  far  aa 
it  can  be  expected  to  be  done,  and  in  so 
great  a  variety  of  instances,  that  we  havelbll 
right  to  infer  it  in  all.— A  reverie  difien 
from  imagination  only  in  this,  that  the  per- 
son  being   more  attentive   to   bis    own 
thoughts,  and  less  disturbed  by  estennl 
objects,  more  of  hu  trains  of  ideaa  are  d»- 
ducible  from  association,  and  fewer  from 
new  impressions. — It  is  to  observed,  liow* 
ever,  that  in  all  cases  of  imagination  and 
reverie,  the  train  and  complexion  of  the 
thoughts  depend,  jn  part,  upon  the  tfaeo 
state  of  bod^  or  mmd.    A  pleasurable  or 
painful  state  of  the  stomach,  for  instance, 
joy  or  grief,  will  make  all  the  thooghts  tend 
to  the  same  cast    *'  Objects  and  drcnm- 
stances  may  be  so   disposed,"  says  Mr. 
Grant,  (in  a  very  valuable  paper  on  Re* 
verie,  for  which  see ''  Manchester  Memoirs," 
vol.  i.  or  **  Nicholson's  Journal,"  voL  zv.) 
''  as  to  give  to  reverie  a  pleasmg  or  pen- 
sive, a  refined  or  an  elegant  direction,  I  be* 
lieve  it  is  nnnecessary  to  ask  whetiier  the 
.mind  will  not  be  more  apt  to  depart  from 
serious  medilation  in  a  gaudy  chapel,  than 
ill  the  solenm  gloom  of  a  cathedral?    It  is 
remarked  by  an  eminent  medical  writer, 
that  liglit,  introduced  by  opening  the  win- 
dow-ihutters,  gave  a  gayer  cast  to  the  ideas 
of  a  patient  who  laboured  nnder  -reveiie. 
The  study  of  Tasso  was  a  Gothic  apart- 
ment, and  he  fancied  bis  familiar  ^irit  to 
converse  with  him  through  a  window  of 
stained  glass." 

129.  We  might  very  easily  enlaige  on  this 
Acuity,  and  particularly  on  the  reguhrtion 
of  it,  aa  affecting  the.eharacter  and'  the  bap- 
pmess^  but  we  suppose  that  none  of  our 
readers,  who  are  much  interested  in  the 
pursuits  of  mental  philosophy,  are  without 
access  to  Dugald  Stewart's  **  Elements," 
in  the  last  chapter  of  which  tliey  will  find 
an  elegant,  scientific,  and  highly  important 
consideration  of  this  point ;  and  as  we  iiave 
already  gone  to  the  luaits  of  our  article,  we 
most  hasten  to  a  conclusion. — Our  objecl 
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been  to  lay  before  oar  readers  a  view  of  good  sense  of  the  present  day  re^rdi 
the  leading  features  of  the  most  important  merely  as  objects  of  cariosity,  notwith- 
of  all  sciences  next  to  religion^  to  which  it  standing  the  efforts  of  the  learned  Harris 
is  eminently  subacnrient ;  and  in  accon^  to  lead  as  back  again  into  all  the  vagaries 
pliahing  this  object  we  have  endeavonred  to  of  the  ancient  philosophers.  Whatever  re- 
show  its  practical  valae.  We  have,  in  many  lates  to  the  properties  of  the  mind,  to  the 
places,  made  a  most  free  nse  of  Hartley's  operations  of  intellect  and  affection,  is  of 
**  Observations/'  and  we  shall  think  oor-  high  value  in  various  points  of  vii*w:  as 
selves  happy  if  we  shall  have  succeeded  in  Dngald  Stewart  justly  remarks,  the  philoso- 
nmking  the  way  smoother  for  an  acquaint-  phy  of  the  mind,  abstracted  entirely  from 
ance  with  that  profound  and  invaluable  that  eminence  which  belongs  to  it  iii  con- 
work,  among  such  of  our  readers  as  have  sequence  of  its  practical  applications,  may 
not  previously  paid  much  attention  to  the  claim  a  distinguished  rank  among  t|iose  pre- 
sobject.  To  stich  we  beg  leave  to  recom-  paratory  disciplines,  which  Bishop  Berkeley 
racnd  Mr.  Bebham's''  Elements,"  (of  which  has  happily  compared  to  **  the  crops  which 
-w«  believe  we  have  occasionally  made  use,  are  raised,  not  for  the  sake  of  the  harvest, 
witliont  specific  acknowledgment),  Locke's  but  to  be  ploughed  in  as  a  dressing  to  the 
««  Essay,"  Dr.  Priestiey^  •»  Abridgmear  of  hind.^ 

Hartley,  Allison's  «  Essays  on  Taste,"  and  isi.  Physics,  mcloding  in  its  widtst  ex- 
-Professor  Stewart's**  Elements,"  as  forming  tent  natural  history,  is  that  grand  division 
a  pretty  complete  course  of  reading  on  of  human  knowledge  which  has  for  its  ob- 
Mental  Philosophy.  jects  the  properties,  cbnsitications,  and  lawsj 
130.  As  we  liave  made  a  reference  from  of  all  those  things  which  affect  tite  senses ; 
Mbtapthsics  to  this  article,  our  readers  metaphysics,  fxtra  ra  ^utf-ixa,  comprehends 
will  probably  expect  from  us  something  all  those  speculations  which  have  for  their 
more  metaphysical  than  what  they  will  find  aim  the  properties,  classification,  and  laws, 
in  the  foregoing  part  of  it.  We  are  not  of  all  those  objects  of  human  tiiought  which 
among  those  who  consider  metaphysics  as  by  sensation  alone  could  not  be  known  to 
that  science,  falsely  so  called,  which  pro-  man.  The  ancient  metaphysics  compre- 
fesses  to  enlarge  hnman  knowledge  beyond  bended  many  objects  which  can  scarcely 
the  Kroits  of  tlie  objects  of  human  con-  be  said  to  lie  within  the  sphere  of  human 
templation,  as  the  science  of  essences,  &c. ;  knowledge,  and  which  are  rather  to  be  cob- 
bat  we  ronst  acknowledge  dut  we  are  dis-  sidered  as  the  reveries  of  imagination  tiian 
posed  to  allow  a  high  rank  to  a  few  only  of  as  the  realities  of  intellect ;  with  tliese  the 
those  branches  of  metaphysics  which  do  not  science  of  metsphysics  ought  not  to  be.con- 
justly  ctess  under  the  bead  of  mental  philo-  founded.  We  cannot  pretend  to  give  a  <^om- 
sophy,  or  the  pliilosophy  of  the  hooian  plete  enumeration  of  the  objects  of  litis 
mind.  We  regard  them  as  amusing  specu-  science,  but  it  will  not  probably  be  useless 
lations  which  may  serve  to  sharpen  the  to  give  such  a  statement  and  brief  conside- 
activity  of  the  rotellect,  and  which,  confined  ratiou  of  them,  as  will  at  least  more  fully 
within  moderate  limits,  may  be  safely  in-  explain  than  is  perliaps  generally  done, 
dulged  in  by  those  whose  time  and  culture  of  wlat  kind  of  knowIedj;e  it  professes  to  luive 
intellect  allow  of  such  indulgence;  but  we  m  view.  .  I 
are  no  advocates  for  the  young  philosopher  \St.  In  the  first  place,  metaphysics  coiii- 
spending  his  exertions  upon  them:  they  prehends  all  investigations  respecting  the' 
may,  and  we  are  aware  often  do,  deeply  existence  and  attributes  of  the  Supreme 
interest  the  mind ;  but  few  who  think  mucb  Being.  While  w.e  state  this,  however,  we 
will  be  unwilling  to  allow  that  on  active  admit  that  we  use  the  term  in  its  widest  ex- 
iMagination,  or  simply  the  devotement  of  tent.  The  most  important,  because  the 
the  mind  to  an  object,  will  create  any  in-  most  undeniable,  and  geuerally  convincing  * 
Merest  in  that  object  which  has  no  fbonda-  of  these  investigatiom  come  under  the  head 
tion  in  the  real  utility  of  it.  We  make  of  natural  theology,  which  derives  its  proofs 
these  remarks  with  no  wish  to  throw  a  of  the  existence  and  attributes  of  the  Su-. 
ftigma  upon  metaphysics  in  general,  Irat  preme  Being  from  the  appearances  of  na- 
simply  to  lead  our  readers  to  reject  that  tare.  Revealed  religion  teaches  us  what 
stigma  which  many  throw  upon  the  philoso-  God  liimself  has  been  pleased  to  make 
phy  of  the  human  mind,  but  which  belongs  known  to  us  of  hb  character :  but  this, 
tosomeonly  of  the  branches  of  metaphysics;  though  a  just  foundation  of  belief  on  this 
aod  of  these,  prindpailj  to  those  which  the  point,  and  tii€  guide  of  sound  philosophy/ 
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fcvcely  comet  wider  tht  faevt  of  pbUoto-  bate  toftrred  the  one  fnm-  tbo  aHmt  wid^ 

phy-    Hiose  rdigioas  investigatiDiM  which  oat  the  d  pottehmi  proo^tliat  thertfere  tbit 

most  properly  class  under  the  head  of  me^  inference  has  no  forces  bnt  we  do  CUnk 

taphysicsy  tend  to  proye  the  Diyine  exis^  that  it  is  on  the  works  of  God  alone  thai  we 

teoce  and  attribates  from*  certain  pcinciplei  can  found  a  full  and  aatisfiictory  paoof  of  Ui 

yrhicfa  are  supposed  to  be  indisputable,  by  power  und  knowledge ;  when  tfaex  are  ad> 

a  series  of  reasoning  altogether  independent  milted,  however,  we  must  resort  to  a  met^ 

of  the  marks  of  design  in  the  objects  around  pfaysicail,  but  simple  uigumentf  to  prwve 

OS.  Of  tliese,  we  think  that  those  which  are  that  they  are  nnlimitfHi.  —  We  do  not  wish 

to  be  found  at  tlie  beginning  of  the  second  to  lead  oor  readers  to  the  idea,  that  Qartley 

Tolume  of*'  Hartley's  Observations,"  are  the  confines  his  reasonings  to  the  d  prim  a^ga- 

inost  satis&ctory.  He  sets  out  with  this  pnn-  ment  for  the  attributes  of  Qod ;  for  this  is 

dple,  'something  must  have  existed  from  all  by  no  means  the  fiict ;  and  we  b^  leave 

eternity/  which  be  tliinks  commands  an  in*  strongly  to  recommend  to  tboae  of  ear 

ftantaneons  necessary  assent,  or  at  least  readers  who  have  not  pievioudy  alteoded 

tfie  contrary  of  which  {viz,  that  there  was  a  to  tbeniy  those  parts  of  his  worka  which  r^ 

time  when  nothing  existed)  the  mind  of  late  to  the  Supreme  Beang;  we  eoBsider 

every  one  refuses  to  admit    He  next  pro*  them  asji  treasnae  of  proieond  refiectionB| 

ceeds  to  show,  that  <  there  cannot  have  which  will  serve  as  a  clue  to  Dombeiiam 

been  a  mere  succession  of  finite  dependent  difficulties,  which  m^y  have  perplexed  and 

beings  from  all  eternity  |  but  there  must  dastrcned  the  mind  on  the  re^iectifesol^ 

exist  at  least  one  infinite  independent  be-  jects. 

|ng.'    He  concludes  his  reasoning  in  proof  134.  Many  proceed /nrther  in  the  aeta- 

of  this  proposition,  with  a  remark  which  physical  argomenu  respecting  the  altribalai 

we  will  qnute,  because  many,  feeling  them-  of  God,  and  endeavour  to  prove,  that  the 

selves  embarrassed  with  what  may  jostly  infinite,  independent  Being,  possessed  of 

be  called  the  metaphysical  proof  of  the  infinite  power  and  knowledge,  most  be  iiir 

existence  of  God,  are  apt  to  suppose,  either  finitely  benevoleqtt    We  acknowledges  oor- 

that  it  has  no  weight,  or  that  there  is  in  selves  able  to  feel  no  qther  ultimate  proof 

their  mind|  some. wrong  tendency,  mental  of  this  position   than  (what  abundantly 

or  moral,  which  impedes  a  ready  assent  to  proves  the  benevolence  of  God,  tboag|| 

it. .  "  Some  of  these  (abstract  metaphysical  perhaps  not  immediately  the  infinite  bene- 

arguments)  are  more  satisfactory  to  one  volence)  the  happiness  and  tendances  to 

person,  some  to  another ;  but  in  aU  there  happiness  which  are  observable  in  the  sen* 

is  something  of  perplexity  and  doubt  con-  tient  beings,  which  fiUl  under  our  noticcu 

ceming  tlie  exact  propriety  of  expression,  Admit  the  benevolence  of  Qod  firpm  his 

and  luetliod  of  reasoning,  and  perhaps  ever  works,  and  then  the  infinity  of  that  beoevo* 

will  be  I  since  the  subject  i»  infinite,  and  lence  may  be  shewn  by  a  simple  metaphy- 

we  finite.*'    Indeed,  we  are  decidedly  of  sical  argument.    '*  Since  tlie  qoalities  of 

opinion,   that  any  mind  would  justly  be  benevolence  and  malevolence  are  as  oppo* 

deemed  an  anomaly  which,  after  resisting  site  to  one  another  as  light  to  darkness, 

Hs^ent  to  tlie  proof,  d  iHfstfriaii,  fairly  and  they  caimot  coexist  in  the  same  simple,  ua- 

at^entively  weighed  and  understood,  should  changeable  being*  If  therefbre  we  can  prove 

be  ^d  by  the  prpof,  d  yriorit  to  admit  the  God  to  be  benevolent,  from  the  balance  of 

exi^ten^e  of  a  first  cause :  and  we  strongly  happinesf,  malevolence  must  be  entirely 

incline  to  the  belief  that  the  conviction  excluded;  and  we  most  suppose  the  evils 

which  may  be  supposed  to  be  derived  fron»  which  we  see  and  feel  to  be  owing  to  mmt 

the  latter,  is  in  reality  founded  upon  a.  otlier  cause,  however  unable  we  may  be  to 

previous,  pprliaps  casual  and  even  uninten-  assign  this  can^,  or  to  form  UCf  conceptions 

tional,  coHMderation  of  the  former.  of  it."—* The  divine  benevolence,  in  every 

133.  Tliis  remark  still  more  forcibly  ap*  just  view,  which  the  human  mind  cais  take 

ptjps  to  the  a  priori  arguments  for  the  attjri-  qf  it,  inokides  every  moral  qoali^  whiob 

butes  of  Ood.     It  is  supposed  to.  follow,  can  exist  in  the  diviaemind;  holiness,  jns» 

from  the  necessity  of  the  existence  of  an  tics,  mercy,  truth,  all,  as  attributes  of  God» 

infinitf,  indepeudent  bein^,  that  beneces-  are  only  modifications  of  benevolence :  we 

sariiy  IS  endued  with  infinite  power  and'  need  aot  theiefore  poisoe  these  eeniidera- 

knowled^e.    We  admit  that  it  by  no  means  ^iona further  qn  thispQint.~Connected  with 

follows,  fioita  what  we  think  an  iudispntablo.  tlie  divine  bcoevolcoce  is  o^e  importam 

posiUon,  ti;L  that  no  human  intellect  couf^.  ^1^  of  ^pagalationfy  ^^  ^<H«  vliid|i«(qr 
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(•4be  csiiMce  of  ev9,    ThU  is  «  utbject  begiimiag  of  .thkarikiole:  it  appean  to  n$ 

vi^cl|lM9for«getcxeffe»«d  thelinniiin  «»  »  purely    metapbytical   qaeiUon,  almost 

4eftMi»duigy  and  still  it  is  reganled  as  the  solely  of  impoitaocoin  oonseipieiice  of  the 

ch^difficulty  with  which  the  theist  baa  t»  froqaent  misreprsseotafioos  (real,  thongh 

«oiit««4.    W«  will  Dot  attompft  to  weaken  probably  noint^iitioAal)  of  the  opinions  of 

tlia  i^aaoninci  of  Iiai:tl^  on  thai  poinC»  by  those. who. bold  the  afomative  side,  of  the 

l^Hig«i  oatiiMof  tbem  before  onr  readers ;  qaestioo,  and  of  its  soppoied  <  connection 

bntweoonfideuMyrefortohisobferyations^  with  the  natural  immontalitiy  of.  the  soul, 

as  awit^ioiag  the  most  solid  And  iiatiifiMCtofy  The  ^t  is,  that  the.  modeni  materialiats 

iwrestigatioiis  reqpiectiog^it,  and  what  to  all  my  be  considered  aa.hnving)  proved^  what 

ndio  foMy  admit  hia  principles,  of .  mental  is  admpitted  by.  some  of.  the  ablest  natotal 

phtoophy  mwt  gire  views  which  shew  the  pbi)oaophc»i»  that  solidilgrr  apd>  tlie.absence 

?«)oa  of  tlw»se>ppincaplc»  wbkb,  from  their  of.  all  active  power»  are.  not  properties  of 

consiatence  with  tha  dictates  of  religion,  matter ;  and  while  the  principle'  of  vitality 

both  derive  con6flHiatbn  and  Instre.  is  on  all  handsadmitted  as. the  result,  neces> 

135.  Qceid^  these  olijeiets.of  metaphy*  sary  or  othowise,  of  a  certain  strnctere  of 

meal  speculation  in  oonnection  vdth  the  matter,  they  see  no  gi«ater.dtfiiculty  in  the 

Divine  Bfipg,  there  are  seme  wUch  seem  bypotbeiis  that  tbe  principle.of  percipiency 

te  na  to  rank  with  the  ancient  metaphysics ;  is  also.    Perhapi,  if  the^iipifstioil  bad  been 

s^chias,  tkm  mode  of  the  divine  omnipre*  taken  up  respeoting  the  lowest. of  the  ani* 

i«^ce,  the  nala«e  o(  the  divine  in6mty,  &c.  mal  tiibei ,  all-of  which  poaseu  percipiency, 

Snclh  tinngsv it  nmy  reMMnhly  be  snpposedi  and  it  had  ^t  of  all  been  considered  wbe« 

eamoit  be  comprehended  by  finite  beings^  Iher  the  phenomena  of  peicipiency  in  them 

and  if  so,  they  oaptwt  be  tbe  objects  of  h»>  requred  the  admission  of.  a  sabstanoe  dif- 

man  semce«  nMr^oeaeequently  of  tbe  pursuit  ferent  from  that  fay  wheee-organaiatien  the 

of  ^  wise  man,  bnt  tbi^  no  more  argues  pbenomena  of  vitality,  in. them  is  ptodnced; 

agahut  the  soeiwe  of  nclaphgrsics,  than  the  and   next,  vrhettaer  these  is*  any  esseQtial 

nbenrdity  of.  the  pursuit  of  a  perpefaal  mo*,  differmioe  between,  the.  percipieney  of  tbe 

tjen.afsjmit  the  soienoeid'mechanies,  or  of  lowest  animals,  and  >  those  which  form  the 

the  search  aAer  the  philosopher's  stosm  gtadnal  ascending  Imks  between  them  and 

ngainst'thestudy  of  chemistry,  •  the  highest  of  the  bmtq  creation;  and, 

186.  Seeondlm  in  the  extensive  ^ue  of  lastly,  whether  there  is  any  essential  diflte- 
the  tem  metaphysics,  it  eompr^firadsi  all  ence  between  tfaepl^esiomeanof^percipiettcy 
investigations  respecting  the  opemtieos,  observable  in  them,  end  these  In- the  uneul- 
pewers,  and  huvp<  qf»the.  human  mimi  < which  tivated  and.  almost  brutal  savage ;  if^  above 
i;le#s  under,  mental  philosophy,)  and  respects  all,  all  ideas  of  ^  eonnection-  between  the  im* 
ing  the  grounds  of  obligatien  and  of;  human  materiality  of  the  human  soul  and  its  natural 
duty,  aa  far<aa  they  am  derived*  Ivem  the  immortality  had  been  relinquished,  the 
co«ndera|ion  of  the  mental  frame,  (which  qnestton  would baveappeared  less  fotmid- 
eleea  under  aMM*l  philosophy.)  It  appears,  able,  and  admitted  of  an  easier  decision. 
Niwever,  that  the  term  ia  more  doseiy  ap»  138.  Urn  affiramtive  of  the  next  question, 
pcnpriat^  to  those  investigations  whichkave  respeccmg  tbe  natural  immortality  of  the 
for.  their  object  snijects  connected  with  the  sool,  appears  to  us  to  be  totally  beyond  the 
ilndy  of  the  hunan  mind,  hot  udiich  con*    power  of  num  to  prove,  from  the  light  of 


cem  rather  abstract  speculation  than  pra»  philosophy  at  least.    We  have  no  idea  of  n 

t^  i  for  instance^  whether  tlie  hnasan  mind  subetance  separate  from  its  properties ;  and 

la  a  extinct,  independent  snhstanoe,  or  even  admitting  that  the  human  soul  is  a  dia- 

wliether  the  human  frame  eensists  of  one  tinct  substance  from  the  body,  what  pro- 


Stthshmce  and  perception,  with  its    perty  is  it  knovm  to  possem  vrhich  uecessa- 
asodes^  is  the  nmilt,  necessary  or  etherwiee,    niy  implies  mdestruetibility  ?  What  proof 


of  the  organisation  of  the  brain ;  whether  is  there  that  sensation,  memory,  mteilect, 

thg  hvpno  amutis  neeenarily  mcomiptible  or  afleetion,  vniit  necessarily  contmnci 

and  immortal,  whether  there  ismi  external  when  the  snbstanee  with  which  they  are  at 

ymM  as  the  eanse  of  onr  senmtions ;  Ift  lease  united,  ceases  to  exist  in  its  orKauiied 

what  pemonal. identity  censisls)  whether  tmte?  We  do  not  my,  that  the  contrary 

power  is  an  attribute  of  the  hunan  asind,  die.  can  be  proved ;  but  we  are  not  metaphysi- 

157.  Respecting  the  homoganetiy  of  the  ciaos  enough  to  discover  any  argnmente  for 

Imman  fraa^  ure  have  already  had  an  op-  the  enon  oommon  hypothesis,  (now.  We  be- 

poftnoity  ef  layi^  a  few  woidi  aeer  the  lieie,  nMmlly  relinqoished  by  philosophical 
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|]BiMteriaIisU)i  which  have  not  been  alrea-  allow  any  thing  but  an  attachment  to  qrv* 

4y  foand  iuadeqnate  to  prove  the  point,  tem  little  short  of  innnity  to  eradicate  it* 

The  qoestion  seenift  indeed  of  very  little  Whether  or  not  we  can  ascertain  in  what  at 

consequence,  exrept  to  those  who  qnir  the  consists,  the  consdonsneM  of  every  indivl* 

{guidance  of  revelation;  all  most  depend  on  dual  is  a  constant  and  sufficient  groond  lor 

t^  will  of  the  Supreme  Bein^ ;  and  tlie  in-  his  admitting  the  fact ;  and  if  any  one  abooidi 
dications  of  his  will  to  be  derived  from  the  «  work  up  his  mind  to  a  ppecnlative  disbefie^ 

moral  argimients  for  a  fiitiu-e  life,  and  still  of  it,  wrhile  he  continues  to  possess  a  pro- 

fliore  from  the  Cliristian   revelation,  are  spective  and  retrospective  capacity,  senta- 

worth  a  host  of  reasonings  to  prove,  that  a  lion  and  mental  feeling,  he  cannot,  in  any 

substanoe  of  vrfaich  we  can  know  nothing,  considerable  degree,  as  for  as  this  life  is 

excepting  its  property  of  percipiency,  pes-  concerned,  act  upon  his  opinion.  Hie  cbieT 

aesses  what  cannot  follow  from  percipiency,  importance  of  such  an  error  retpects  ill 

because  we  have  satisfactory  ground  to  be-  connection  with  a  tntiffe  state  of  retriba- 

Keve,  that  percipiency  is  at  times  totally  tion ;  and  even  here  the  incredulity  of  vice 

suspended.  alone  can,  we  should  suppose,  prodoce  in  m 

139.  We  shall  have  an  opporttmity  of  of-  sane  mind  any  donbt  as  to  the  continoance 

fering  a  few  remarks  on  the  next  of  the  me-  of  identity.  -  The  grand  point  is,  will  tbe 

taphysical  eriquiries  which  we  have  men-  system  of  thonglit  and  afiection  to  wbick 

.tinned,  in  the  article  Touch,  or  Feeling,  the  word  self  is  applied,  be  raised  again  to 

jtense  of;  and  we  therefore  proceed  to  the  activity  ;  and  if  so,  (and  no  contradictMB 

following  subject,  viz.  respecting  penonal  can  be  uiiged  against  the  strong  evidence 

identity.    This  is  a  point  of  considerable  which  we  have  for  it),  all  is  safe  as  fiu-  as 

importance,   since,   if  the   circumstances  respects  the  sameness  of  that  self.    And  if 

which  constitute  personal  identity  could  be  to  constitute  perMual  identity  it  should  be 

shown  to  be  inconsistent  with  the  infinitely  necessary  that  more  than  the  same  orgms* 

important  doctrine  of  a  fiiture  life,  it  would  iiation  of  matter  be  preserved  as  a  vehicle 

greatly  affect  the  evidences  for  tliat  doc-  for  that  system  of  thought  and  affection, 

trine ;  but  the  fiu;t  appean  to  be,  that  all  that  even  the  same  system  of  partidea 

which  true  philosophy  has  to  do,  is  to  bring  should  be  preserved.  Dr.  Watts*s  hypotbe* 

back  the  airy  speculations  of  some  meta-  sis  of  permanent  stamina,  which,  if  not  n& 

physicians  to  the  level  of  common  sense;  tnally  proved,  has  never  been  disproved, 

to  show  either  that  they  are  unfounded,  or  affords  a  proof  of  penonal  identity  in  tint 

that  they  have  no  immediate  tendency  to  tense  of  the  word,  which  may  satisfy  the 

affect  the  belief  in  a  future  retribution.—  most  scrupulous  materialist,  and  the  moat 

.That  we  are  through  life,  end  under  every  captions  sceptic — Respecting  this  subject, 

change  of  body  and  of  mind,  t^e  same  in-  we  refer  our  readers  to  the  work  froaa 

telligent  accountable  beings,  is  a  fact  which  ,  which  we  have  derived  several  of  the  fore- 

.we  know  by  consciousness;  and  whether  going  statements,  viz.  *' Belsham*s  Elementa 

we  will  or  not,  we  most  accept  of  this  evi-  of  the  Philosophy  of  the  Human  Mind  ;** 

dence.    The  only  question  is,  wliat  are  the  where  they  will  find  a  luminon^vtew  of 

drcwMtances  which  constitute  identity  of  this  difficult  subject,  and  references  to  the 

penon,  amidst  au  the  changes  of  body  and  chief  writers  who  have  discussed  it    They 

of  mind  which  a  man  undergoes  in  the  will  also  find  in  the  same  iisefiU  work,  a  view 

icoorse  of  a  long  life?  If  any  and  every  af  several  other  of  those  discussions  which 

hypothesis  for  the  solution  of  this  problem  we  consider  as  most  strictly  metaphysical, 

ht  insufficient.  It  does  not  follow  that  there  with  similar  references, 

is  no  such  thing  as  penonal  identity ;  but  140.  The  last  of  those  questions  which 

merely  that  such  hypothesis  is  unsatisfacto-  we  spoke  of  in  this  department  of  roeta^ 

ry  and  untrue.    The  fact  is,  that  different  physics,  is,  whether  power  is  an  attribute 

hypotheses  have  been  advanced  on  the  subr  of  the  human  mind.    <*  Power,  as  Ian  attri- 

ject,  that  perhaps  no  one  of  tlicm  can  be  bote  of  the  mind,"  says  Mr..Belshan,'<  may 

pronounced  fiilly  satisfactory,  and  that  some  be  defined,  the  capacity  of  Carrying  nito  ef* 

metaphysicians,  laying  hold  ofthe  weak  parts  feet  the  determmations  of  the  wiH."  Thoae 

of  such  hypotheses,  have  actually  professed  philosophen  who  maintain,  .that  it  is  an  at^ 

to  believe^  that  there  ii  no  such  thing  as  tribute  of  the  human  mind,  argue  from  con* 

|)ersonal  identity.    The  conviction,  how*  sciousness  and  observation;  and  they  a^ 

ever,  of  permanent  identity  is  happily  too  firm,  that  though  we  cannot  define  it,  we 

firmly  inwioogbt  in  the  mental  system,  to  haTe  a  notion,  of  it.    Tboae  who  take  the. 
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aegBttv«  side  oftfaeqoMtloo,  contend,  that  we  attain  by  eonicioiMiiefls.    The  iiieaof 

«li   we  are  conscions  of,  it  ▼oUtion,  and  ancceMi<in  is  acquired  by  reflecting  npon 

the  cflect  produced ;  and  that  what  some  this  train  of  ideas  and  aeniatioot,  and  from 

call  a  conadonniess  of  power,  t»  nothing  no  other  source.    The  velocity  of  the  sne- 

more  than  a  belief,  that  the  etifect  will  fol-  cession  of  ideas  in  the  same  perMn,  ts  dif- 

low  the  volition,  which  belief  is  sometinies  ferent  at  diOerent  times ;  and  the  variation 

erroneous:  they  also  argue,  that  our  total  is  sometimes   voluntary,   and   sometimes 

Ignorance  of  the  manner  in  which  muscular  mvoluntaiy.      Tlie  velocity  of  sensations 

motion  is  produced,  proves  that  the  mind  is  must  always  correspond  with  that  of  tlie 

not  the  effideot  and  proper  cause  of  this  external  impressions:  that  of  ideas  depends 

wonderful  effect.— We  are  of  opinion,  that  very  much  upon  the  sute  of  the  body ;  they 

it  is  very  much,  though  not  wholly,  a  dis-  seem  to  succeed  each  other  with  greater 

poto  about  terms.    Upon  Mr.  Belsham's  rapidity  in  tbe  evening  than  in  the  mom« 

definition  of  power,  we  should  have  sup-  ing,  in  youth  than  in  age,  in  health  than 

posed,  that  no  difference  of  opinion  could  in  sickness,  in  a  cheerful  6»me  of  mind 

exist,  whether  it  be  a  property  of  the  mind ;  than  when  under  depression.    The  course 

but  they  are  very  difoent  questions,  whe-  of  ideas  is  in  some'  degree  obedient  to 

^er  the  mind  possess  such  capacity  in  con-  voluntary  efforts;  but  no  effort  can  retain 

sequence  of  the  ordinations  of  the  Supreme  one  in  the  mind  beyond  a  very  short  time. 

Being,  and  whether,  when  exercising  this  nor  can  we  call  up  any  given  number  in  a 

capacity,  it  is  to  be  coosidfired  as  the  effi-  given  time. 

cieni  cause  of  muscular  motions.    In  this        143.  Duration,  as  applied  to  any  finite 

sense,  all  causation  appears  to  resolve  itself  bemg,  signifies  continued  successive  exist- 

into  the  constant  ageucy  of  the  Deity;  and  ence.    Tbe  idea  of  duration  is  acquired 

we  see  no  reason  to  hesitate  in  admitting,  fi-om  Teflecting  upon  the  succession  of  our 

that  all  the  en^gies  or  powen  both  of  body  ideas.    While  this  succession  continues,  vre 

or  of  mind,  are  simply  modes  of  bis  opera-  are  conscious  of  the  continuance  of  exist* 

tion.  ence;  when  it  is  suspended  or  forgotten, 

141.  Some  of  our  readers  will  probably  the  consciousness  of  existence,  and  the  idea 
be  disposed  to  censure  us,  because  we  have  of  duration  is  proportionably  mterropted. 
not  ranked  the  doctrine  of  necessity,  as  it  Also,  any  portion  of  duration  appears  tonger 
is  called,  among  the  metaphysical  specuhi-  or  shorter  in  exact  proportion  to  the  num- 
tions  of  this  class.  We  are  fully  aware,  ber  of  ideas  which  are  recollected  m  a  giveo 
that  there  is  an  abundance  of  abstruse  dis-  interval.  While  we  ourselves  continno  to 
cossion  connected  with  it;  but  in  its  nnin-  exist,  we  perceive  that  other  beings  wfae- 
cumbered,  simple  state,  ilie  doctrine  of  mo-  ther  similar  or  dissimilar  to  ourwlves,  also 
tives  seems  to  rank  among  the  practical  continue  to  exist :  hence  vre  transfer  tha 
laws  of  ourlirame.  At  any  rate,  we  shall  idea  of  duration,  and  even  of  successive 
not  here  enter  upon  the  subject,  having  duration,  to  them  and  to  all  other  beings 
ahready  given  a  short  statement  of  the  sub-  that  exist ;  and  duration  becomes  a  mea- 
ject  in  iu  proper  place :  to  which,  therefore,  ^ure  common  to  universal  existence. — ^Dnim- 
we  beg  leave  to  refer  our  readers.  tion  is  either  limited,  or  unlimited.    limit* 

142.  Thirdly,  metaphysics  claims  as  its  cd  duration  is  time;  unlunited  is  eternity.— 
own,  all  enquiries  respecting  tbe  nature  of  Duration,  like  space,  can  only  be  measured 
infinity,  motion,  duration,  space,  Sec.  We  by  itself;  but  it  wants  an  advantage  which 
do  not  mtan  to  affirm,  that  these  inquiries  extension  ponesses,  and  which  arises  from 
are  deatitnte  of  value,  certainly  not  that  the  possibility  of  applying  one  portion  of  it' 
they  are  destitute  of  interest;  but  we  can-  to  anoth^r.  The  time  that  any  one  idea  oon» 
not,  as  fitf  as  they  are  distinct  from  the  tinues  in  tbe'viewof  the  mind  is  an  instant; 
practical  laws  of  body  or  mind,  attribute  and  during  it  we  are  insensible  of  dnntiony 


any  very  high  importance  to  them.  The  the  very  notion  of  which  implies  sncoemioa. 
speculations  of  the  metaphysician  respect-  The  most  natural  measure  of  time,  is  the 
ing  duration  are  among  tbe  most  important  number  of  ideas  recollected  to  haye  ioter- 
of  this  class,  and  with  the  selection  of  some  vened  between  any  two  given  instants ;  and 
remarks  on  tbe  subject  from  Belsham's  £le-  when  ail  otiier  measures  are  wanting,  this 
meats  we  shall  close  this  article. — A  sue-  will  answer  tolerably  well.  Equable  suc- 
cession of  semations  and  ideas  is  continu-  cessions  really  existiog,  and  regularly  re> 
ally  parsing  through  the  muid,  during  the  turning  serve  as  the  most  correct  measurea 


^tt 9i vgjiAxae%t  the  knowledge  of  which     of  time;  rach  an  the  revolutions  of  tfaq 
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hoMrcnly  bodies,  ifrtiidi  bdog  abo  variong»  forgif,eiie«i6f  iitjuric8,edaaftbiiofaUldre% 

and.  pabiicly  TiBible,  have  beeD  untvenaUy.  gratitude  to-  bene&oton.    1%e  law  neyer 

adopted,  as  the  most  coovenieot  measareo  speaks  bat  to  command,  noc  commandi  bnf 

of  time.    These  ara  however  only  the  mea-  where  it  can  conipMj  conae4|aentiy  thoae 

wires  of  duration,  and  not  duration  itself,  du«iei  which  by  tlieir  oatare  mut  be  ▼olmi. 

which  is  the  snooession  of  Ideas.  ^'^'J*  u«  leitout  of  the  reach  of  tte  statate 

144.  If  tlie  contioued  succession  of  idea*  1»ok,  aa  lyhig  beyond  the  reach  of  tia  ope* 

constitute  the  true  duration  of  intelligent  ration  and  anthoiity.  8eMndly,hiimaBlaws 

beings  shfiilar  to  ourselves,  it  w}ll^  follow;  permit,  or  which 'is  mndi  the  same  tbinr* 


1.  That  if  thoDght  be  suspended  between  leave  anponishediaaiiyctiineabeoaaae  they 

death  and  the  resurrection,  the  two  instany  oannot  be  setUed  by^my  previouB  deicHp. 

will  appear  to  be  contiguous,  and  with  res-  tun ;  such  aa  luxury,  pnidigdity,  partiality 

pect  to  every  individual,  will  actually  be  eontraiy  to  tlie  gaodofothersjte.    For  it 

80.    !2.  That  the  duration  of  the  csisteace  mnst  ^ther  settle  the  crime  to  be  pimisbed, 

of  an  intelligent  being  is  to  be*  measured,  or  leave  it  to  the  magistiata  to  settle  it; 

not  by  the  revolutions   of  the  heavenly  wtiichis  in  efiect  levying  it  to  the  luiigis* 

bodies,  but  by  the  number  of  ideas  which  trate  to  pumsb  or  not  to  punish  at  his  {ilea* 

pass  through  his  mind  in  the  conne  of  bia  sure. 

li^  5.  lliat  an  Omnipotent  Being,  by  3.  The  general  conductof  mankind  can- 
increasing  the  velocity  oC  the  succession  of  not  be  a  safe  guide.  Scarcely  is  there  m 
ideas,  may  cause  the  same  revolution  of  criraefbr  which  wemay  not6tldaj1lstifica• 
the  heavenly  bodies  wlucb  appears  as  a  day  tion  in  the  general  conduct  of  large  societies ; 
to  one,  to  appear  as  more  than  a  thousand  scarcely  a  disposition,  however  pemicioiia 
years  to  anotlier.  4»  That  if  a  being  in  all  to  individual  happiness,  which  may  not  re- 
other  respects  constituted  like  ourselves,  oeive  conformation  from  its  allowed  indiil* 
siwold  have  aU  his  ideas  at  once  present  to  gence  among  whole  nations.  The  bulk  of 
hit  mind,  without  any  succession,  he  could  mankind  do  not  possess  those  advantagea 
fiirm  no  conception  of  sncoessive  duration,  which  enable  those  of  cultivated  minds  to 
5k  That  to  an  all-perfect  mind,  all  whose  see  almost  at  a  gfamce  the  path  of  doty, 
ideaa  are  equally,  invariably,  and  at  all  What  culture  they  have  is  often  unskil^y 
times  present)  the  attribute  of  successive  applied ;  and  therefore  bad  habits  gain 
dotation  can  with  no  propriety  be  aa-  strength,  and  fblse  notions  of  honour,  plea* 
cribedk  sure  and  interest,  occupy  their  minds;  llkey 

Philosopht,  nwnL  1.  Since  ranch  of  think  less  of  what  is  right  than  of  what  wfll 

the  happiness  of  this  life,  much  of  our  ability  not  expose  them  to  punishment  t  and  their 

to  l>enefit  othen,  since,  in  short,  the  happi-  consciences  areseldom  consulted  even  where 

■ess  of  a  boundless  existence  depends  upon  its  decisions  would  be  right, 

the  proper  regulation  of  our  conduct  and  af-  4.  To  the  niles  of  the  scriptures  we  may 

fections,  surely  it  moAt  be  an  object  of  the  indeed  impHcitly  submit    He  who  steadily 

liMt  iniportance  that  we  should  learn  the  re*  cultivates  (be  dispositions  which  (dtriltiablty 

gulation  to  which  they  should  be  submitted,  enjoins  ^nd  conforms  his  conduct  to  its  aa* 

To  know-  our  duty,  and  to  practise  it,  are  cred  precepts,  cannot  fail  to  moimt  hi||h  m 

indefid  two  diAerent  things ;  but  to  practiiie  the  scale  of  moral  worth.    But  Hibdoea  not 

^r  doty  well  certamly  requirea  tiiat  we  prevent  the  value  of  moral  investigation, 

should  know  it  welt.  For  in  the  first  place  it  gives  greater  ptomp- 

2.  How  shall  vre  know  it?  Shall  we  con*  titude  to  our  obedience,  to  perceive  that 

fult  tbe  law  of  the  land,  or  make  the  general  Diose  dictates  are  imperfect  comistency  with 

conduct  of  mankind  our  guide ^  shall  we  the  tows  of  human  nature;  thatanacqnstet^ 

bend  our  actions  implicitly  and  constantly  ance  with  the  laws  of  human  nature,  laiKia 

to  the  rules  of  holy  writ,  or  follow  invaria-  ns  to  the  conclusions  forced  upon  us  by  the 

biy  the  dictates  of  our  consciences?  All  scriptures,  that  we  should  nkake  the  love  of 

these  may  be  valuable,  some  are  of  Inestima*  Ood,  the  love  of  our  neighbour,  and  the  hiw 

ble  value;  but  they  do  not  supersede  the  of  our  hearts,  the  guide  of  onr  aetions,  and 

necessity  of  moral  investigation.— rTlie  law  of  our  affections. — But  secondly,  the  pra« 

of  the  land,  as  Paley  jintly  observes,  labours  cepts  of  Christianity  are  very  general,    TUa 

under  two  defects  considered  as  a  rule  of  is  absolutely  necessary  to  i^ender  them,  of 

fife,    Fint,  human  laws  omit  many  duties,  use  as  the  guide  6f  life.    Went  tfiey  volu- 

because  tliey  are  not  objects  of  compulsion,  minous  as  the  laws  of  England,  and  the  d** 

ouch  as  piety  to  God,  bounty  to  the  pooTi  cisioos  of  the  supreme  cowts  of  jnslkti 
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{whiA  tfiB  nid  to  fin  at  least  fifty  foUo  v<>-  prompU  to  certain  actioas,  <nd  td  tfot^ 
lumes,)  they  could  not  contain  all  the  cases  certam  actioiw;  but  we  cannot  tliink  that 
that  would  occurs  for,  as  I^aley  observes,  the  consdeoce  is  to   be  regarded  in  tb« 
**  it  is  not  once  in  ten  attempts  that  you  find  light  of  a  blind  instinct : '  tliis  would  d^ 
the  case  you  look  for  in  any  law  book  what-  grade  the  moral tictiona  «>f  man  to  aletel 
crer;  to  lay  nothing  of  tliose  nomerous  with  the  instinctive  actions  of  the  brote; 
points  of  coodoet  conceming  whidi  the  law  afid  it  is  unnecenary  to  resort  to  the  ftiippo* 
professes  not  to  prascribe  or  determine  any  sition  ;  its  existence,, its  Yariations,  its  ef« 
ihmg.*'    Were  the  rules  of  scripture  equally  fectscan'beaccontiMtbr  wifhoiitit    See 
particttlac«  they  would  be  useless  from  thehr  PHilosophv,  mmaL 
extent ;  and  th^  would  be  injurious  too.  But  in  whaterer'light  we  regard  the  cob* 
because  tbey  would  pceventthe  reference  or  s<iience,  it  is  indisputable  'that  its  dictates 
our  actions  to  the  general  principle,  and  we  are  not  unifbrmly  the  saine  in  aiiy  mind^ 
should  be  satisfied  if  our  case  were  not  iind  that  fliey  are  exceedingly  Variable,  if 
stated  in  the  cliristian  system  of  morals*-^  not  wffil  respect  to  the  grand  principles  of 
Again,  thirdly,  it  follows  from  the  christian  duty,  with  respect  to  the  application  of 
precepts  being  ^  general,  and  principally  those  principles  in  dUferent  liidinduals  and 
regardng  dispositions,  that  it  not  unm-  classes  of  individuals.    It  is  indisputable 
qnently  requires  some  consideration  to  as*  that' the  moral  principle  grows  to  matnrfty 
certain  where  they  are  directly  applicable^  from  a  small  seed.    It  is  indisputable  that  it 
and  stilLmore,  whether  they  altogether  c«-  is  susceptible  of  culttire ;  that  if  neglected 
incidc  with  one  another  in  their  directioii.  its  judgments  become  wavering  and  im- 
The  virtuous  dispositions  may  d.well  together  J^ortant ;  ttoA.  if  its  dictates  b^  made  to  un- 
without  opposition ;  a  man  may  be  generous  dergo  revision,  if  corrected  hj  the  ideahs  of 
and  grateful  and  just:  but  ^  actions  to  jndg;ment  vrfaich  we  possess,  if  its  defects 
which  each  protapto,  may  not  have  that  are  supplied  by  those  extended  vfews  of 
consisteiicy  vrilb  one  anoth^,  which  vroald  duty^'its  decisions  become  more  ffim,  and 
permit  of  their  behig  brought  faito  exercise ;  In  gaiend  more  eflScacions. 
tbns an  external  action  whidi  generosity  and  ,      6.  Even  an  urdlent  desire  to  keep  with 
giMitude  may  solicit,  Justice  may  forbid,  'exactness  the  best  rules  of  duty  will  not 
Hence  it  js  of  great  importance  to  be  able  render  minecdttary  littentibn  to  the  coltlva- 
to  form  such  a  set  of  decisions,  or  still  better  t}on  of  the  conscience,  and  must  therefo re 
•och  principles  for  decisional  mi^t  prMent  prdrnpt  to  it    An  instance  occurs  in  pbint« 
themselves  when  called  for,  and  prevent  m  Br.  Cogan,  in  hb  Treatise  on  the  Passions, 
from  giving  to  each  claA  of  virtuoos  actions,  has  the  following  remarks.    **  An  InsttEiiice 
«  disproportionate  attention;  as  should  en-  of  the  infinence  of  perverted  pritficiple'  oc 
eble  us  to  decide,  when  actions  required  it,  cnrs  to  my  remembrance,  in*the  coiiduct  of 
to  which  class  ofvirtee  our  preference  should  a  pious  mother  towards  a  ihost  excellent 
-be  giten,  where  we  ought  to  rtestraintiieim-  and  dnfifhl  son,  who,  from  a  principle  of 
palse  of  feeling,  and  wtiere  to  allpw  it  to  be  conscience,  in  opposition  to  bis  interests, 
our  onhesHating  guide.— Besides,  fourtiity,  renounced  the  religious  system  in  which  ho 
M  Paiey  Justly  remarks,  the  scriptui^s  com*  had'bcen  edncated,  for  another  which  be 
asonly  pre-suppose  in  the  persons  to  whom  deemed  more  consonant  to  truth.     She 
Ibey  speak  a  knowlMge  or  the't>rinciples  of  told  him  that  she  found  It  her  duty,  however 
•atnral  justice ;  and  are  employed  not  so  severe  the  struggle,  to  alienate  her  alfec- 
anch  m  teachhag  new  rules  of  moT«lity,  as  tions  fh)m  him,  now  he  had  rendere«l  him- 
in  inforeing  the  practice  of  it  by  new  sane-  self  an  enemy  to  Ood,'by  embracing  such 
tions,  and  by  a  greater  certainty,  which  erroneous  sentiments.    My  friend  added, 
last  seems  to  be  the  prof^r' business  of  a  re-  that  she  was  completely  .«uccessfol  in  these 
feiotion  from  God,  and  what  was  most  pious  endeavours  ;  and  that  the  duty  which 
wanted.  she  ei^jdibed  epon  herself  was  scmpnloosly 
y  But  it  may  be  thought  there  i$  a  prin-  performed  daring  the  remainder  of  her 
tiple  in  the  human  mind  whidi  sopersiei^es  dap."    The  skme  philosophic  writer  ad- 
the  necessity  of  moral  investigation ;  which  daces  another  tnsttnce  of  thle  irregularity  of 
Infallibly  directs  right  even  in  the  most  mi*  the  moral  principle  in  a  young  lady,  in 
9uie  cil-cumstances.  We  know  of  no  shch  whose  character  ihildoess  and  compassion 
^nckples.    We  know  that  there  is  a  priu"  were  preeminent  features.    **  I  was  once 
dple  which  springs  lip  more  or  less'  in  the  passing  thronglrMoorfietds,**  says  the  Doc- 
lb^  ef  every  homaa  beiag^  and  whick  *«  tor,  with  a  young  lady,  aged  about  nine  or 
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fen  yean,  born  and  educated  in  Portugal, 
but  in  the  Protestant  faith  ;  and  observing 
a  large-  concourse  of  people  assembled 
around.a  pile  of  faggots  on  fire,  I  expreased 
a  cariosity  to  know  the  canee.  She  very 
composedly  answered,  I  anppose  it  is  no- 
thing more  than  that  they  are  going  to  burn 
a  Jew." 

7.  Need  we  proceed  ^  is  it  not  a  truth 
indisputable  as  that  we  are  living  for  a  pur- 
pose beyond  mere  present  gratification, 
**  that  moral  excellence  is  the  true  worth 
and  glory  of  man,  and  that  therefore  the 
knowledge  of  our  duty  is  to  every  man,  in 
eveiy  situation  of  life,  the  most  important 
of  all  knowledge?" — ^Now  moral  philosophy 
is  that  science  which  teaches  men  their 
dnty,  and  the  reasons  of  it.  We  should  be 
happy  if  our  limits^  allowed  us  to  enter  mi- 
nntely  into  this  important  subject ;  but  we 
must  content  ourselves  with  laying  before 
onr  readers,  such  a  view  of  those  fundamen- 
tal principles  which  are  derived  from  the 
laws  of  our  mental  frame,  as  may  furnish  a 
guide  and  introduction  to  more  extensive 
moral  speculations,  and  may  serve  asabiasis 
on  which  to  found  our  *'  nile  of  life/'  In 
doing  this,  we  shall  make  frequent  and  free    latter  involuntary.    Compulston  always  im* 


that  character  ?— The  first  of  these  we 
now  proceed  to  consider. 

Mond  OkUgatum.    The  Crittnim  9f    . 
Viriue, 

9.  The  term  obligation  respects  volontary 
actions  only.  We  say  we  are  obliged  to 
vralk  if  we  wish  to  have  health :  we  are 
obliged  to  regular  exertion  if  we  wish  to 
acquire  valuable  mental  habits;  we  are 
'obliued  to  perform  certain  actions  in  order 
to  attain  certain  ends. — ^The  use  of  the  term 
in  this  and  similar  situations  suggests  its  true 
import.  Obligation  expresses  tJie  necessaiy 
connection  existing  between  a  certain  end 
and  a  certain  means.  Thus,  if  that  end  be 
the  possession    of  health,   the  necesmy 

^means  arCf  that  we  take  exercise :  if  the 
end  be  the  formation  of  valuable  mental 
habits,  a  regular  series  of  exertions  is  the 
necessary  means;  and,  in  short,  in  wha^ 
ever  case  we  wish  to  expreu  that  certain 
ends  can  only  beobtained  by  certain  means, 
we*  say  we  are  obliged  to  use  these  meansy 
in  order  to  obtain  these  ends. 

10.  Obligation  difiers  from  compohioD. 
The  former  respects  voluntary  actions,  the 


use  of  the  invaluable  part  of  Hartley's  ob- 
servations which  bears  that  title.  We  do 
not  think  it  necessary  to  state  where  we 
have  him :  those  who  are  acquainted,  or 
who  may  be  led  by  what  we  here  state  to 
an  acqnaintance,  with  his  rule  of  life,  will 
easily  perceive  what  we  owe  to  him ;  and 
to  others  it  would  be  useless.  We  also 
acknowledge  our  obligations  to  Mr.  Bel- 
aham's  ^  Elements  of  Moral  Philosophy, 


plies  some  external  force.  Thus,  a  man  is 
obliged  in  honour  to  pay  his  debts,  and  if 
be  do  not  he  will  be  compelled  by  the  law : 
that  is,  if  to  satisfy  the  calls  of-  honour  be 
the  end,  the  payment  of  his  debts  is  the 
necessary  means ;  if  this  obligation  operate 
not  snfilciently  strongly  as  a  motive,  he  wiH 
be  compelled  to  do  it  against  his  will  by  the 
law.  * 
11.  Obligation  by  no  means  implies  aa 


which,  (though  we  think  in  .one  or  more  of   /ybliger.    I  may  be  obhged  by  reason,  by 


his  statements,  pace  3^0,  he  Ins  not  enough 
attended  to  tlie  power  of  the  disinterested 
benevolent  afiectioaa),  we  wish  to  recom- 
mend to  the  perusal  of  our  readers.  These, 
with  Paley's  **  Moral  Philosophy,"  in  con- 
nection with  Pearson's  remarks  and  an- 
notations tin  that  work,  will,  we  think,  form 
a  pretty  complete  course  of  reading  on 
moral  science,  and  will  amply  repay  the  at- 
tention given  to  them. 
8.  The  chief  questions  in  morals  may  be 


interest,  by  convenience,  by  honour,  by 
conscience,  &c.  as  well  as  by  the  authority 
of  another.  Authority  is  one,  bat  not  the 
only  source  of  obligation. 

12.  Moral  obligation  respects  those  w^ 
tions  which  are  denominated  virtnona  or 
vicious ;  we  are  obliged  to  perform  the  one, 
and  to  abstain  from  the  other,  because  thia 
is  the  necessary  means,  in  order  to  effect  a 
certain  end,  or  certain  ends.  That  is  to  say, 
unless  we  do  practise  virtne,  and  abstaifl 


reduced  to  three.    What  is  that  quality  of    from  vice,  we  cannot  obtain  the  end 


conduct,  afiections,  or  character,  which 
render  tlicm  obligatory  upon  a  reasonable 
being  constituted  like  man?  What  are  those 
affections,  conduct,  and  character,  which 
possess  this  quality?  What  are  the  best 
means  for  the  performance  of  that  conduct, 
and  the  acquisition  of  those  affections  and 


wisdom  points  out  as  deserving  pursuit 

13.  As  has  been  remarked  of  obUgatkm 
in  general,  there  may  be  various  sources  of 
moral  obligation ;  that  is,  a  person  may  be 
obliged  to  the  performance  of  his  dnty  by 
the  laws  of  Ood,  the  dictates  of  his  con- 
acieace,  the  hopes  and  foars  of  immortality* 
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Vbateter  can  be  pointed  oat  as  the  nlU-  I7.1ti8tfaeo|muonof«>nie,w1ieieomiani' 

ninte  obligation,  tbat  it,  tliat  to  wbicball  firmed  babitiofTirtne  probably  were  in  some 

othen  may  be  redncedy  will  also  fiirnisb  the  measare  tfae  cause  of  tlie  opinion,  that  vir- 

most  ganeralcriterion  of  duty.    Thna,  if  it  tue  carries  ui  itself  its  own  obligation ;  tbat 

appear  tbat  the  nltimate  obligation  to  vir-  tfae  onderstanding  represents  a  certain  ac- 

tne  is  the  greatest  happiness  of  the  agent,  tion,  or  set  of  actions,  as  right,  and  that' 


then  we  should  say,  that  virtue  is  that  qua- 
lity of  an  action^  or  affection,  or  character, 
by  which  it  tends  to  the  greatest  h^piness 
of  the  agent.  In  other  words,  a  certain 
character  of  action  or  disposition  is  a  ne- 
cessary mean 'to  a  certain  end;  that  end 
may  be  varions :  suppose  the  ultimate  end, 
or  that  to  which  all  others  are  to  be  re- 
ferred, is  tlie  greatest  happiness  of  the 
agent,  then  it  follows,  that  the  tendeacy 
to  the  greatest  happiness  of  the  agent  is  that 


therefore  it  ought  to  be  performed.— It  is 
objected,  with  great  justice  to  this  system, 
that  it  leaves  the  matter  where  it  found  it ; 
for  the  question  recurs.  Why  am  I  obliged 
to  perform  an  action  which  my  understand- 
uig  represents  to  me  as  right?  Further,  it 
is  arguing  in  a  circle.  My  understanding 
represents  such  an  action  as  right;  that  is, 
obligatory;  and  therefore  lam  obliged  to 
perform  it  Why  does  my  understanding, 
represent  this  action  as  riglit?  Besides,  it 


criterion  by  which  we  are  to  ascertain  wbe-    refers  to  a  kind  of  in&Oibie  jud^  within. 


ther  or  not  it  is  obligatory. '  To  such  a  ten- 
dency we  give  the  denomination  of  vir- 
tue. 

14.  Many  sources  of  obligation  have  been 
pointed  out  by  different  philosophers.  That 
is,  to  the  question.  Why  ought  I  to  act  in  a 
certain  way  which  We  call  virtuously  ?  many 
answers  have  been  given.  Some  of  the  most 
important  are  the  following. 

15.  It  is  agreeable,  say  some,  to  the  eter- 
nal and  necessary  fitness  of  things. — ^This 
leaves  the  distinction  between  virtue  and 
vice  altogether  arbitrary ;  for  it  depends 
upon  the  perception  of  a  fitness  or  unfit- 
ness, which  can  only  be  ascertained  by  in- 
vestigations, whose  conclusions  will  differ  ui 
different  individuab.  Besides,  it  has  justly 
been  »«ked.  What  are  those  moral  fitnesses 
fit  for?  If  the  fitness  or  unfitness  of  actions 
means  any  thing  differeut  from  their  ten- 
dency to  produce  happiness  or  miseiy,  the 
expression  is  unintelligible.  We  may  safely 
use  the  ezpsession,  for  there  is  certainly  a 


whose  dictates  appear,  in  fiict,  to  be  very  dif- 
ferent in  different  persons.  Felton  believed 
that  he  did  what  was  right,  that,  in  short, 
he  performed  an  action  which  was  highly 
meritorious,  when  he  murdered  the  duke 
of  Bttckiogham.  According  to  this,  he  was 
under  an  obligation  to  do  it. — ^There  cannot 
be  a  doubt  that  it  is  the  part  of  true  wis- 
dom to  endeavour  to  cultivate  the  moral 
powers,  and  then  leave  the  actions  entirely 
(except  in  extreme  cases)  to  their  sugges- 
tions. But  to  state,  that  an  action  is  obli- 
ligatory,  because  the  understanding,  or  the 
conscience,  (for  it  comes  to  the  same  thing) 
represents  it  as  right,  is  to  sanction  as  vhr- 
tiioos,  some  of  tfae  most  depraved  actions ; 
for  some,  of  tfae  most  depraved  actions  have 
been  peifonned  by  these  who  thought  it  right 
to  perform  them.— The  fiict  appears  to  be, 
tbat  tlie  advocates  for  this  system,  having 
spent  much  of  their  lives  in  cultivating  their 
moral  ideas,  and  finding  them  always  cor- 
rect, have  acquired  the  habit  of  acting  im< 


beauty  and  propriety  in  virtne,  which  in-    pHcitly  upon  them,  and  hence  have  judged, 
creases  in  our  estimation  as  virtue  itself    that  because  they  were  represented  by  our 


gains  an  influence  in  our  breasts ;  bnt  still 
when  we  speak  of  it  as  an  obligation,  we 
find  the  question  returning.  Why  ought  I  to 
act  agreeably  to  the  fitness  of  things  ? 

16.  It  tt  agreeable,  say  others,  to  the  dic- 
tates of  right  reason* — Unless  yon  can  show 
me  a  reason  independently  of  your  asser- 
tion, in  what  way  am  I  boimd  to  comply 


conscience  as  right,  tlierefore  they  were 
obligatory.  Hiis  appears  a  sofiicient  obli- 
gation for  those  vrbo  have  well-cultivated 
consciences ;  but  it  will  answer  in  no  other 
cases,  and  the  question  still  recurs.  Why  is 
this  action  obligatory  ? 

18.  Because,  say  x>then,  it  is  agreeable 
to  the  dictates  of  the  conscience. — The  ob- 


with  what  you  call  the  rules  of  virtue  ?  Be-  servations  under  the  last  head  have  antici- 
sides,  in  what  respect  can  an  action  be  said  pated  what  might  be  made  here.  When 
to  be  agreeable  to  the  dictates  of  right  rea-  we  analyse  the  grounds  of  the  moral  feel- 
son,  but  as  it  possesses  some  tendency  to  ings  and  sentiments,  (see  PRiLOsopiffT, 
something  ?  and  wlat  tliat  something  is,  it  meniaS).  We  shall  see,  that  they  can* 
leavesns  to  estimate  for  ourselves,  and  con-  not  be  safely  made  the  infallible  rule  of 
seqnently  does  not  briug  us  to  the  ultimate  our  conduct,  still  less  can  they  furnish  the 
•Uigation  whioh  we  are  inquiring  for.  ground  of  obligation.— It  cannot,  however, 


Be  tbo  ^figty  impMsed  ikpou  the  'imkidy  i(aclf  insumes'tbis  u  (M  vlt&mife  rtiisdn  dP 
ihatcbrredt  dictates,  aand  the  eicactfon  of  all  itsrequisitionfl. 
nhpHHt obeditoce  to  tUbse'dictiltes, fcoittti-  21.  Ve nofr proceiid  fo'the  gecond'  tn^ 
tiite  the  perfection  of  the  cdmdehi^.  ((airy  (f-'s.)  *Whlit  aVe  ^thdie  aflfectiow^ 
'  19.  But  ^eo  we  ifiiy,  ifisvgreeable  to  «oddnct/Md  Ifthai^^ter^ifrhich  tend  to  the 
the  wiUof'Ood,we«eertifa)€ipal|le  of^d-  gheiatest  nltnhflte  Mippini^'of  tfai-  kg»nt; 
vanring  fhrther.  '  We  kar^\y  are  bBUged  to  «hd  in  ebnsideifin^  ihis  the'thhtl  wt!I  receire 
perfdrm  the  will  ofOod'b^  every  eoaslder-  th  answer.  \fe  shall  dii^y  cotfline  oar 
ation.— M  Jst  true,  ahd  yet  We  are  not  come  fhqnhies  to  the  Aflfe<ftions,  for  the  reason  al- 
to the  last  obligation.  lEven  in  the  len^  tflfady  stated  ($.  7.)  attd  We  shall  ntohe  an 
fence  wehave  Jost  osed,  we  ttite,  witb6ut  estimate  of  the  valne  of  the  different  plea- 
intending  it,  referred  to  some  other.— tJn-  surca  and  paras  of  the  mind.  This  wiD  lea<l 
dcr  the  dominion  of  a  wise  and  good  God,  to  What  we  deem  Hn  ihdivpititable  coneln- 
fliere  cannot  be  a  doubt,  that  obedience  to  tton,  from  the  laws  of  the  mental  fhime, 
his  commands  is  the  highest  wisdom ;  but  fliat  the  love  of  man,  of  God,  and  of  dtaty, 
why  ?  It  is  a  question  that  admits  of  an  an-  (in  other  words,  the  affections  of  bene?o- 
swer,  and  may  therefore  be  put,  though  re-  lence  and  of  piety,  and  the  moral  aeme,) 
f  erently :  Why  am  I  obliged  to  do  the  will  ihould'bc  the  primary  objects  of  our  aim ; 
of  God  ?  And  (he  answer  is  obvious.  Obe-  tod  (bis '  beeausehe  Will  be  most  happy  in 
dience  to'  the  commands  of  a  t)enevolent  Whom  those  affections  exist  in  the  greatest 
God  must  be  productive  of  the  greatest  ul-  strength  and  vigour.  We  have  already 
tiniate  happiness.— Not  that  it  is  necessary  stated  (PrirtosdraY,  m^dt,  §.  73 — 99.) 
frequently  to  take'  this  into  consideration ;  the  Haftf^yan  davification  of  feelings ;  nod 
for  when  We  have  ascerUined  that  we  are  we  shall  here  presuppose  that  our  retderi 
walking  sdrely,  we  may  walk  safely  without  are  a^uaSnted  Witii  it 

tha<  degree  of  attention  which,  before  such  -•-•-*.--  «-  ••«.«*t »  «i  >  M«t»M 

ascertainment,  might  have  oeen  necessary^  i 

To  obey  the  will  of  God  ha  all  things  is  the        22.  The  first  pleasures'  and  pains  of  the 

highest  point  of  wisdom ;  and  he  is  most  human  being  are  obviously  those  of  sensS' 

obedient  who  obeys  because  be  loves.  tion,  and  they  fOrm  one  source  of  enjoy- 

20.  Every  question,  Why  is  any  one  oblig-  ment,  and  still  more  of  fuflferng,  during  the 

ed  to  perform  a  certain  action?  gives  us  an  whole  of  life.    It  is' /h>m  tliese  that  th^ 

ultimate  answer ;  because  it  tends  to  the  whole  round' of  mental  or  infelle^t^l  plea^ 

greatest  ultimate  happiness  of  the  agent,  tnres  and  pains  is  composed. — ^To  estimate 

When  we  arrive  at  this  point  It  is  obvious  the  value  of  these  pleasures,  in  their  Uocom- 

We    Can    go    no    further.— And,    though  pounded  state,  take  the  extreme  case,  that 

true  Wisdom  uiidoubtediy  directs,  tliat  in  any  one  pursued  theai  as  a  primary  Object^ 

order  to  attain  the  highest  point  of  moral  laymg  aside'all  restraint  from  the  virtues  of 

excellence,  we  must  loive  our  bwn  happi-  temperance  and  chastity,  he  Would  soon 

hess  out  of  consideration,  yet  there  cannot  destroy  his  bodily  faculties,  thus  rendering 

be  a  doubt,  that  there  could  be  no  obliga-  the  objects  of  sensible  pleasure  useleas ;  and 

tion  to  any  conduct  in  opposition  to  happi-  he  would  predpitate  himself  into' pain,  dis- 

liess  on  the  whole.— If  self  must  be  annihi-  eases,  and  death,  evils  of  the  first  magnitude 

hted,  it  is  because  self-annihilation,  or  se*^  in  the  eyes  of  the  voluptuous.    "  'Diis  is  a 

oblivion,  is  necessary  for  the  attainment  of  plaid  matter  of  observation,  verified  every 

the  highest  possible  happiness.— -Here,  then,  day  by  the  sad  example  of  loathsome,  tor- 

we  come  to  tlie  iilUmate  obfigation,  and  tured  wretches  tlmtoccuf  which  way  soever 

Upon  this  ground  we  sliall  build  our  moral  we  turn  <hir  eyes,  in  the  streets,  in  private 

superstructure.    Thoiigh' the  principle  ap-  femilies,  m  hospitals,  iri  pahices."  ^Positive 

pears  a  iielfish  one,  it  will  be  found,  that  misery,  and  tlie  loss  even  of  sensible  plea- 

the  dednctionffVom  it  fire  rohipletely  the  sure,  are  too  inseparably  connected  with 

^eirerse. — It  has  been  remarked  in  favour  intemperance  and  lewdness  to  leave  room 

of  this  as  (he  ultimate  obrigation,  that  no  for  doubt  even  to  the  most  sceptical.— The 

nearer  obligation  could  ever  be  admitted,  sensual  appetites  must  tlierefbre  be  regn- 

Wbidi  ^dunot  at  last  be  resolved  into  this  ul-  hited  by,  and  made  subservient  to,  some 

timate  one :  that  Itappiness  Is  the  end  of  other  part  of  onr  natures,  else  we  sliall  mis^ 

the  whole  creatfon,  though  the  means  by  even  the  sensible  pleasure  which  we  mi^kt 

whidi  it  is  to  be  obtained  are  not  always  in  have  enjoyed,  and  shall  fall  itato  the  oppo* 

tbem^ltctliappiBeiii  iCnd  (fiat  revtlatios  ate  j^ns,  which  are  i»  getttral  &rgreatef 
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and  noi«  csqukSie  Ifaui  the  acstible  plea-  wleqvlatioh  of  the  pvhsuxt  of  sb»* 

gUg^^  IIBLB  PLSASURES. 

«3.  The  nme  coodnsion  abo  foUows  gy,  jf^^  foregoing  remarks  prove,  Halt 

from  the  feet,  that  wordinate  indnlgence  m  n,^  pleawres  of  sematioa  ought  not  to  bO 

sensoal  gratificatioos  destroys  th^  mental  hr  niade  the  prnmiry  pofiait  of  life,  bat  require 

cttltiet,  exposes  to  external  inconveniences  j^  y^  regulated  and  restrained  by  somo 

and  pains,  is  toUUy  inconsistent  with  the  da-  foreign  reguUitfaig  power.  That  they  should 

ties  and  pleasures  of  benevolence  and  piety,  ^  Mbimtted  to  the  precepU  of  benevo^ 

and  is  aU  along  attended  with  the  secret  re-  i^ncc,  piety,  and  the  moral  sense,  may  bo 

proadies  of  the  moral  sense,  and  the  horrors  ^^^^^  ^y  shewing,  that  by  tk&i  means  they 

of  a  guUty  mind.    Such  is  the  constitiitioB  ^^  contribute  both  to  their  owa  improvoi. 

of  our  mentaMame,  that  the  formation  of  ,^^1^  ^j  n,  ^^^  ^  ^^g^  p,^  ^f  ^^  ,^ 

mental  feeUngs  and  affections  cannot  be  al-  tures.— Now  benevolence  requires,  that  tho 

together  i^reventcd ;  but  that  an  inordmate  picMores  of  sense  should  be  made  entirely 

parrait  of  sensible  pleasures  converU  the  gubaervient  to  health  of  body  and  of  mind, 

neatal  affections  into  a  source  of  pain,  and  ^  ni^i  ^n^h  person  may  best  fill  hii  plact 

impain  ami  cuts  off  the  intellectual  plea-  |n  jjfe ;  best  perform  the  several  rehitiva 

Borea.  duties  of  it ;  mid,  as  for  as  in  him  lies,  pro» 

S4.  Iba  lano  thing  amy  be  concluded  long  his  days  to  their  utmost  period  free 

from  the  foct,  that  Uie  sensible  pleasures  from  great  diseases  and  tnformities.     Al 

are  formed  fint,  and  the  mental  pleasures  gratifications,  therefore,  which  tend  to  pro- 

6om  them  by  the  associative  power.    Now  dte:e  diseases  of  body,  or  irregukrities  of 

it  is  a  general  principle  in  tbe  order  of  na-  uiiMl,  are  forbidden  by  benevolence,  aad 

tnre,thaCthe  prior  state  or  means  islcm  the  moat  wholesome  diet  as  to  quantity  and 

perfect  and  important  than  the  posterior  quality  eiifoioed  by  it.    It  also  most  strictly 

etate  or  the  means.     Heuce  the  semible  forbids  aUgntificationB  by  which  the  healtk 

pleaaurea  cannot  be  of  equal  vahie  mid  dig-  or  virtue  of  other  hidividoab  is  lniured,or  by 

nity  with  tbe  aMutal,  to  the  generation  of  wfaich  eneDon^ement  is  given  to  othen  to 

which  they  are  made  sabservient--Thiini-  departfrom  therules  of  dmstitgr  and  tem» 

larenca  may  be  drawn  from  the  analogy  of  porance^-Tbe  precepts  of  piety  are  to  the 

■atnre,  vrithout  reference  to  tlie  mfinite  gaase  purpose,  whether  they  are  dedaced 

benavaisnce  of  the  Sapreme  Being,  which,  fton  our  relation  to  God,  as  our  common^ 

bowaver,  makes  it  more  satasfoelory.  tberand  benefoetor,  who  wills  tfaataUhii 

15.   Farther,  the  mental  pieasnrea  are  dnhhren  should  use  his  blessings  an  as  to 

iwto  consistent  with  the  gentle,  gradual  promote  the  common  good;  or  from  the 

decay  of  tho  body,  than  the  sensible  plea-  natural  manifoatations  of  his  will  in  the  in*. 

aans,  beea»e,  as  they  are  formed  from  the  mediate  pleasures  and  advantages  arising 

combimaion  and  ooalescnnee  of  maay  sobf  ftmm  moderate  refreshment,  andithe  mani- 

aible  pliasures,  they  mora  alfoct  the  sensi>  fott  uieonvemenccs  and  ii^uriea  caused  by 

blasyslamat  large;  while  the  sensible  pk*-  excem  in  quantity  or  qualky;  or  from  hia 

anres  piiwipaUy  aftct  tbe  parttcidar  parts  revealed  wil,  by  which  temperance  in  aH 

of  the  system  to  which  they  belong,  and  sensible  pleasures  is  comoMnded,  and  intern- 

Iberrfore  when  bMhdged  lo  excess  they  m-  pansice  severely  threatened.— b  lika  man- 

jnraordealroy  their  rcspeetive  organs  be-  aer  tbe  aM>ral  sense  direcu  implicitly  to  tbe 

Ibfo  the  whola  body  comes  to  a  period.  nme  BMidention,  whether  it  bo  derived  ex* 

te.  Ustiy,  the  duration  of  mere  sensible  plidtly  from  Ibe  foregotaig  rules  of  beoevo* 

pleasuro  is  necessarily  very  short,  and  can-  lenee  and  piety,  or  from  ideas  of  decency, 

not,  even  when  free  from  guilt,  sAbrd  any  rational  self  interest,  the  practice  of  wise 

pteing  recollectionB ;  whereas  one  of  tbe  and  good  men,  the  disgusting  nature  of  tbe 

principal  tendencies  of  our  nature  is,  and  diwaaes  eomequent  on  intemperanee,  the 

most  be,  the  pleasures  of  refiectiou  and  con*  odionsnem  and  mischief  of  violent  passiooii 

adoomcsa.    In  like  manner,  the  evident  Ac.    It  is  evident,  therefore,  that  all  these 

nse  and  restriction  of  one  of  tbe  chief  sen-  guides  of  life  lead  to  the  same  end,  viz.  great 

aible  plemnres  to  preserve  Kfo  and  health,  moderation  hi  sensible  enjoymenti,  though 

with  aU  the  consequent  mental  faculties  and  they  differ  somewhat  in  their  motives,  and 

exeentive  bodily  powers;  of  the  other  to  ia  the  conamodiousnem  of  theurappHcatioDy 

eontinoe  the  species,  and  to  generate  and  aa  a  rale  in  the  particniar  eceoireaeei  of 

enlarge  benevolence,  makes  the  subordinate  life, 

satnre  of  both  nuifeat  in  an  obvious  way,  SB.  By  thi»  stsady  adbereeee  Ito 

VOL.  V.  V 
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ittion,  we  are  no  losers  even  with  respect  IStlet  regpecHifg  $enMe  Pktmret» 

to  sensibie  pleasnres  themselves;  for  by  30.  *<  The  only  role  with  respect  to  oar 

these  means  onr  senses  and  bodily  powers  diet,"  says  Dr.  Priestley,  hi  his  Institotes, 

are  preserved  in  their  best  state,    and  m  |g  i^  prefer  those  kinds,  and  that  qnan- 

as  long  as  is  consistent  with  the  ncces-  fjty^  ©f  food,  which  most  condoct  to  the 

saiy  decay  of  the  body ;  and  this  roodera-  health  and  vigour  of  onr  bodies.    What- 

tion,  and  its  beneficial  consequences,  di-  ever  in  eating  or  drinking  is  inconsistent 

rectly  tend  to  inspire  the  mind  with  perpe-  ^th,  and  obstracts  this  end,  is  wrong,  and 

tual  serenity,  cheerfhlness,  and  good-will,'  siiould  carefolly  be   avoided;   and  every 

and  with  gratitnde  to  the  giver  of  all  good,  man's  own  experience,  assisted  with  a  little 

^<In  the  common  intercourse  of  life,  asso*  Information  from  others,  will  be  sufficient  to 

ciated  drcnmstances  add  greatly  to  the  inform  him  wliat  is  nearly  th^  best  for  him- 

pleasuret  of  sensation :  thus  the  pleasure  gelf  in  both  these  respects;  so  that  no  per- 

of  receiving  a  thing  from  a  friend,  or  shar-  son  is  likely  to  injure  himself  thrangh  mere 

ing  it  with  a  friend,  sociality  and  mirth  at  mistake." 

the  time  of  enjoyment,  &c.  greatly  en-  31.  it  is  snfficiently  obvions,  that  it  « 

liance  the  gratifications  of  taste.    Much  the  benevolent  affections  whidi  give  the 

jnore  then  will  the  pure  and  exalted  plea-  chief  value  and  highest  mterest  to  the  sen- 

sures  of  piety  and  benevolence  increase  aible  pleasures  arising  from  the  intcicouise 

these  pleasures.  of  the  sexes ;  and  it  also  appears  that  these 

29.  We  are,  then,  great  gainerB  on  the  pleasures  were  designed  by  the  great  An- 

whole  by  religions  moderation  as  to  sensible  tbor  of  oar  firame,  to  lie  one  chief  meana  of 

pleasnres ;  still  more  so  as  to  the  sensible  pains  transferring  onr  affection  and  ooDoem  fivn 

and  sufferings  which  the  intemperate  bring  ourselves  to  others.     If,   therefore,   thia 

on  themselves.    These  are  of  the  most  ex-  great  source  of  benevolence  l>e  corrupted 

quisite  kind,  and  <^en  of  long  duration,  or  perverted,  the  social  aflfectioM  depiBiid* 

especially  when  they  give  intervals  of  re*  ing  on  it  will  also  be  perverted,  «id  dege* 

apite.    They  impair  the  bodily  and  mental  nerate    into   selfishness    or  nnlevoteBee. 

•powers,  so  as  to  render  meat  other  eigoy*  These  considerations  of  themselves  point 

ments  insipid  and  imperfect;  they  dispose  to  marriage  as  the  only  justifiable  OMide  ef 

to  peevishness,  passion,  and  murmuring  indulging  the  sexual  passion.--Unrfatfiined 

agamst  Providence,  and  are  attended  with  .promiscuous  intercourse  would  prodaee  the 

the  pangs  of  a  guil^  mind. — On  the  whole,  greatest  erils  public  and  private :  by  beti^ 

the  proper  method  of  avoidmg  the  sensible  unrestrained,  it  would  destroy  the  healthy 

pains,  whether  the  result  of  excess,  or  such  as  and  prevent  the  propagation  of  the  spedea; 

occur  in  the  daily  discharge  of  the  duties  of  by  being  promiscuous,  it  would  be  ineffiBC* 

life,  and  of  obtaining  the  sensible  pleasures  tual  to  promote  the  tender  and  beneveleBl 

fai  their  best  and  most  lasting  state,i8  not  to  charities  either  between  the  individeala 

aim  at  either  directly,  but  in  every  thing  to  themselves,  or  towards  their  offipring,  and 

be  guided  by  the  dictates  of  benevolence,  would  produce  endless  contentioiis  among 

piety,  and  the  moral  sense.    It  is  erident  mankind.  Now,  though  scarcely  any  known 

•that  luxury,  self-indulgence,  and  an  indo-  nation  has  allowed  of  snch  entire  licea- 

Unt  aversion  to  perform  the  duties  of  a  man's  tioosness,  yet  the  evils  arising  IhMn  any  great 

station,  not  only  bring  on  gross  bodily  dia-  degree  of  it,  are  so  abundantly  otmoea  and 

cases,  but  prevkMisly  to  this,  often  produce  Important,  that  they  have  afanost  nnivaiaallj 

each  a  degree  of  anxiety  and  fearihhiess  in  led  to  some  snch  regulation  of  sexual  ni- 

minute  affiiirs,  as  to  make  persons  Inflict  terconiae  as  that  of  marriage,  and  prove 

open  themselves  greater  torments  than  the  itB  necessity  for  tHe  well-beuig  of  society. — 

most  crael  tyrants  could  faiflict— There  are  Further,  (to  use  the  words  of  Pnley,  wfaoae 

cases,  however,  in  which  penona  are  obliged,  excellent  remarks  on  this  subject  we  shall 

firom  a  sense  jo(  duty,  from  benevolence,  freely  employ,  as  suits  our  pnrposeX  the 

from  adherence  to  trae  religion,  &c.  to  pnbUc  use  of  marriage  inatitatioBS  also* 

forego  pleasure,  and  to  endare  pain ;  and  consists  in  thehr  proroothsg  the  production 

this,  where  there  is  no  probability  ef  a  re-  of  the  greatest  number  of  healthy  cfaildm, 

compense  in  this  life.    Here  the  hopes  of  their  better  edncatlon,  and  the  making  of 

futurity  lend  their  aid;  and  the  present  due  provision  for  thei*- settlement  mhle;  and, 

pleasure  whiditibeaeaflTord, ism  some  cases  in  their  promoting  the  private  oomloft  of 

80  great,  aa  to  overpower,  and  ahnost  to  Individuals,  and  particnlariy  of  the  female 

avuhilale  the  opposite  pains,  sex.    It  may  be  true,  all  era  not  hiteiested 
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Inttnteitmioii:  nmrtiieleasy  itisareii-  Eveiy  instance  of  Kcehtiom  condnct  Ins 
■OB  to  all  for  abttaintng  from  any  condoct  the  direct  i^nd  decided  effect  of  leading  to 
winch  tendsy  in  its  general  consequence,  to  ^^^^^  dreadftil  consequences  (which  none 
obstmetBiarriage;  for  whatever  promotes  hot  a  purely  malevolent  beuog  coald  con* 
the  happiness  of  the  majority,  is  binding  tempbite  without  horror);  and  every  in- 
opon  the  whole.^^Tliese  considerationa  ttaaoe  is  therefore  criminal,  altogether  in- 
prove  that  the  restraint  of  marriage-insti-  dependent  of  its  individual  effects  and  ten* 
tntions  isan  essentially  important  obligation,  dendes. — ^Again,  fornication  supposes  proa- 
It  may  be  violated  by  vagrant  concubinage,  titution ;  and  prostitution  brings  and  leaves 
•or  by  cohabitation  limited  to  asfaigle  indivi-  the  victims  of  it  to  almost  certain  misery*. 
dniL  Tbe/ormer  will  be  the  object  of  the  It  is  no  small  quantity  of  misery  in  th9 
next  pangraph:  the  hitter  cannot  be  placed  ^ggriegatey  which,  between  want,  disease, 
npon  the  lame  fboting  with  it,  in  iiveral  re-  and  msnlt,  is  suffered  by  those  outcasts  of 
apects;  bnt  as  it  can  answer  the  primary  human  society  who  infest  populous  cities : 
•pnbKc  ends  of  marriage  in  only  a  few  cases,  the  wliole  of  which  is  a^general  consequence 
as  it  tendtf  to  annihilate  the  mdividual  ad-  of  fornication,  and  to  tlie  incresse  and  con* 
vantages  which  are  naturally  derived  from  turaance  of  which  every  act  and  iostanca 
it  (both  as  to  moral  welfkre  and  to  com-  of  fornication  contributes. — ^Further,  fonii« 
ibrt),  and  as  it  decidedly  discountenances  cation  produces  habits  of  ungovernable 
marriage,  and  consequently,  in  the  present  lewdness,  which  introduce  the  more  aggra* 
state  of  society,  countenances  fornication,  Yated  crimes  of  seduction,  adultery,  viofai- 
it  follows  that  it  is  immoral.  '*  Laying  aside  tion,  &c.  Of  this  passion  it  lias  been  tndy 
the  iiuunctions  of  the  Scriptures,^'  says  said,  that  irreguhuity  has  no  limits;  that 
Psley,  *'  the  pfaun  account  of  the  question  one  excess  draws  on  to  another;  that  the 
seems  to  be  this:  it  is  immoral,  because  it  most  easy,  tiierefore,  as  well  as  the  most 
is  pemicions,  that  men  and  women  should  excellent  way  of  beu^  virtuous,  is  to  be  so 
eohabit,  vrithont  undertsking  certsin  ine-  entirely.  However  it  be  accounted  for, 
vocable  obligations,  and  mutually  conferring  the  criminal  intercourse  of  the  sexes  cor- 
certain  dvii  rights;  if,  therefore,  the  law  mptsand  depraves  the  ramd  and  moral  cha* 
has  annexed  these  rights  and  obligations  to  meter  more  than  any  single  species  of  vice 
certain  forms,  so  that  they  cannot  base-  whatsoever.  That  ready  perception  of  guilty 
cured  or  midertaken  by  any  other  means,  that  prompt  and  decisive  resolution  against 
which  is  the  case  here  (for  whatever  the  it,  which  constitutes  a  virtnous  character,  is 
parties  may  promise  to  each  other,  notlnng  seldom  found  in  perMns  addicted  to  these 
bnt  the  nmrriage  cereOMmy  can  make  theur  UMfailgences.  They  prepare  an  easy  admis- 
promise  irrevocable),  it  becomes  in  the  *  sion  for  every  sm  that  seeks  it;  are,  in  tow 
same  degrte  immoial,  tint  men  and  women  lifo*  usually  the  first  stage  in  men's  progress 
should  cohabit  without  the  mterposition  of  to  the  most  desperate  wickedness;  and,  m 
Hiese  forms;"  high  lifo,  to  that  lamented  dissoluteness  of 
St.  With  respect  to  the  crime  of  fomi-  principle  which  numifosts  itself  in  a  profll- 
cation,  it  is  to  be  observed,  that  promisoi-  gacy  of  public  conduct,  and  a  contempt  of 
onseoocttbhage  tends  greatly  to  discourage  the  obligations  of  religion  and  moral  pro- 
■larriace,  and  therefore  to  defeat  the  seve-  bity.  Add  to  this,  that  habits  of  libertinisfli 
ral  beneficial  purposes  spoken  of  in  the  last  mcapacitate  and  indispose  the  mind  for  att 
paragraph.  The  reader  will  learn  to  com-  intellectual,  moral,  and  religious  pleasures; 
Iprehend  the  magnitude  of  this  mischief,  by  which  is  a  great  loss  to  any  man'ii  happiness* 
attendmg  to  the  importaace  and  varied  of  — Lastly,  fornication  perpetuates  a  disease, 
tiie  uses  to  which  marriage  is  subservient;  which  may  be  accounted  one  of  the  sorest 
and  by  recollecting  that  tlie  malignity  and  maladies  of  human  nature ;  and  the  effects 
moral  qnality  of  each  crime  is  not  to  be  of  which  are  said  to  visit  the  constitution  of 
estimated  by  the  particuhir  effect  of  one  even  distant  generations.— The  passion  be« 
effeace,  or  of  one  person's  offending,  but  by  log  natural,  proves  that  it  was  mtended  to 
the  general  tendency  and  romeqnence  of  be  gratified ;  but  under  what  restrictions, 
Criflses  of  the  nmt  natnre.  If  one  imtance  oi*  whether  without  any,  must  be  collected 
ef  liecatMas  indulgence  be  innocent  or  from  other  consideratiomi. — If  fornication 
allowable,  why  should  not  moreP  and  if  be  criminal,  all  those  incentives  which  lead 
allowable  in  one,  why  should  not  licentious-  to  it  are  accessaries  to  the  crhne,  and  as 
•em  become  goMial?  and  if  it  were  so,  such  are  criminal  (independently  of  their 
what  dnadfnl  coBMrniances  would  follow?  iajurioos  effects  upon  the  mind,  which  how- 
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tv^r  tatirtty  great)  -,  for  instance,  lasciTioiis  of  these  pleasures  cloys,  as  in  «tber 

converBatioDyWhetherezpressed  in  obscene,  ami  though  the  whole  drele  is 

or  disgoised  nnder  modest,  phrases;  also  jet  ao  one  can  grasp  the  whole,  and  as  m 

wanton  songs,  pictures,  and  books;  tlie  natter  of  fact  few  apply  themselfet  tm 

wri  tnig,  publishing,  and  ciretilating  of  which,  more  than  one  or  two  considerablebimndieK. 

whether  out  of  frolic,  or  for  some  pitiful  —From  the  manner  in  which  the  fediq^* 

profit,  is  productive  of  so  cxlensiYe  a  mis*  of  imagmation  are  usually  generated  aa^ 

chief,  from  so  mean  a  temptation,  that  few  transferred  upon  their  several  olgects,  aft 

crimes,  within  the  reach  of  private  wicked-  might  be  expected  that  deformity  would 

ness,  have  more  to  answer  for,  or  leas  to  often  be  mixed  with  beauty,  qo  as  to  pr»» 

plead  in  tlieur  own  excuse.  dace  an  unpleasing  discordancy  of  opinioo^ 

33,  Though  the  sexual  desires  are  Tcry  even  in  tlie  same  individual ;  and,  as  a 


strong,  yet  there  is  abimdant  reason  to  be-  ter  of  tet,  it  is  not  nnconunon  for 
lieve  that  they  are  not  originally  much  dis-  after  a  long  and  immoderate  punnit  of  one 
proportionate  to  their  end ;  and  that  if  due  class  of  beauty,  natural  or  artificial,  Co  de- 
care  were  taken  they  would  not  arise  in  viate  into  such  by-paths  and  singniaritics^ 
youth  much  before  the  proper  time  for  this  that  the  objects  excite-rather  pain  tiian  plen- 


end.    But  the  violence  and  unseasonable-  sure ;  their  limits  for  excellence  being  nar- 

aess  of  tliese  passions  are  so  manifest  in  the  row,  and  their  rules  absurd,  and  all  that 

generality  of  young  person?,  that  one  can-  falls  short  of  these  being  condemned  Iry 

not  butcondnde  the  general  education  of  them  as  deformed  and  monstrous^ — EmK 

yonib  to  be  grossly  erroneous  and  pervert-  nent  votaries  of  this  kind  are  generally  ns 

ed :  and  this  will  appear  very  evident,  in  markable  for  ignorance  and  imprudence  ift 

liict,  upon  examination.    The  diet  of  chil-  the  common  atfoin  of  IJfe,^thos  subjecting 

dren  and  young  persons  is  not  sufficiently  themselves  to  ridicule  and  contempt,  and 

phiin  and  sparing ;  a  proper  reguhition  of  to  real,  great,  and  lasting  mconveniendes. 

which  would  lay  a  better  foundation  for  — ^Vanity,  moroseness,  and  envy,  are  too 

liealtfaf  and  freedom  from  diseases,  and  put  generally  the  concomitants  of  an  over-ween- ' 

some  check  upon  these  passions.    They  are  faig  attention  to  the  porsuH  of  these  pleas 

bronght  up  in  effeminacy,  and  neglect  of  sores.    And  scepticism  in  rdlgious  matters 

bodily  exertion,  wliich  would  materially  is  too  frequent  an  attendant  here,  which,  if 

assist  to  prepare  both  body  and  mind  for  it  could  be  supposed  fne  from  danger  as 

the  discipline  of  life,  and  would  restrain  the  to  ftitnrity,  is  at  least  very  uncoinfortablft 

sexnal  passion.  The  due  culture  of  the  mmd,  as  to  the  present.    The  ahnost  necessary 

especmlly  in  respect  of  religion,  is  veiy  consei}nence  of  such  confined  attention  m, 

generally  neglected ;  so  that  the  young  are  that  too  high  a  degree  of  importance  is  given 

usually  left  without  employment  for  their  to  the  object,  and  the  saperiority  which  ia 

thoughts,  and  destitnte  of  the  chief  armour,  aapposed  to  be  possessed  ia  it,  is  supposed 

that  of  religious  motives,  whereby  to  oppose  ubo  to  extend  to  other  cases  in  which  the 

temptation.  lastly,  the  conversation  wludi  faidiTidual  is  pertmps  uncommonly  ignorant ; 

they  hear,  and  the  books  which  they  are  «od  thus  he  either  becomes  dogmatical  or 

ollowed  to  read,  are  so  corrupt,  m  this  res-  sceptical ;  qnalitiea  virbich,   though  appe- 

pect,  that  it  is  a  matter  of  astonishment  nmtly  diflerent  from  each  other,  are,  hi 

how  a  parent,  who  has  any  serious  concern  reality,  to  be  considered  as  antecedent  and 

for  his  child,  can  avoid  seeing  the  raunedhite  consequent,  don^matism  being  frequently 

destructive  consequences,  or  think  that  any  followed  by  scepticism.    And  as  retigioi* 

considerations  reUtii^^  to  this  worid  can  be  knowledge,  to  be  properly  cultivated,  te- 

a  bahince  to  them.  quires  that  the  soil  should  be  prepared  by 

IX,  ESTIMATE  OF  THE  PLEiSURES  OF  ^«  benevolent  and  pious  affecrtons,  and  no 

IMAGINATION^  kmd  of  Icammg  being  of  itself  sufficient  to 

,^  .  .  r  •^  ^.  V  K've  this  preparation,  if  attention  to  the 

(Phuosopuy,  ««<«/,  J  73,  74.)  p„,„it  ^f  utemfure  Of  of  sdeikce  be  so 

d-(.  Itdoesnot  appear  from  actual  expe-  inordinate  as  to  Mippress  the  growth  of 

Hence,  that  those  wlio  devote  themselves  tliese   affections,   reUgton   itself  will  be 

to  the  study  of  the  polite  arts,  or  of  science,  treated  as  incouiprehemible,  abswd,  m- 

or  to  any  other  pleasure  of  mere  imagina-  certain,  or  incredible.— However,  it  is  diflW 

tion,  as  their  chief  end  and  aim,  do  attain  cult  to  represent  justly,  what  is  the  getmiye 

any  greater  degree  of  happiness  than  tlie  consequence  of  the  pnrrait  of  the  mten 

test  of  the  world.    The  fk%f|uent  repetition  plf^asores  of  the  imagimitlon,  their 
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Msf  ibo  genenlljr  actntted  by  motives  of 
ambitioD ;  bat,  as  will  be  teen  hereafter, 
tkia  does  DOt  toTilidate  any  of  the  forefK>iBg 
»eBarks.-*It  is  justly  observed  by  Dr.  Per- 
cival,  that  the  endless  progreaston  of  know- 
ledge is  apt  to  giva  the  lofe  of  it  an  inor- 
dfaMte  ascendancy  over  ef eiy  other  princi- 
ple; and  as  this  passion  dees  not,  like  tlie 
love  of  virtae,  temper  its  partieniar  exer- 
tions, by  preserving  a  doe  subordination  of 
#M  powen  which  it  calls  into  action,  the 
wildest  extravagancies  of  emotion  and  of 
eondaet,  have  been  displayed  by  those 
who  havo  sabmitted  ta  its  uncontrouled 
dominion. 

35.  Fufther,  we  hare  reason  to  suppose 
that  the  pleasores  of  ima*onation  ought  not 
to  be  made  our  chief  end  and  aira^ecause 
in  general  they  are  the  6rst  of  the  intelleo* 
tnal  ploMUfes,  come  to  their  height  early  in 
life,  and  decline  in  old  age.  There  are 
some  few  indeed  who  continne  devoted  to 
them  tliroogh  life  i  so  there  are  some  to  the 
pleasares  of  sensation,  but  both  are  irregn* 
larities  which  cannot  be  eonsadered  as  indi* 
oatloas  of  the  designs  of  Providence  re- 
specting these  pleasures.  Hence  the  argn* 
meot  {\  24.)  is  applicable  to  these  pleasures 
also,  like  every  other  part  of  the  great 
nsachine,  they  have  their  use,  but  it  a  a 
snborduMte  one ;  they  tend  to  the  improve- 
ment and  perfection  «f  onr  nature,  but 
ennoence  in  Ihem  is  not  that  perfection. 
They  leach  « love  of  regularity,  exactness, 
tmth,  simplicity;  they  lend  to  a  knowledgn 
of  many  important  truths  respecting  them* 
sdves,  the  world  in  general,  and  its  Antfaor : 
they  hahitnate  to  invent  and  b  reason ;  and 
vrhnn  Ihe  social,  menJ,  and  religious  affee* 
tions  begin  to  be  generated  in  us  we  may 
make  a  mneh  ^pucker  pragvess  towards  tlie 
pevfectioii  of  ow  mitoms  by  having  a  dne 
stock,  and  no  anore  than  a  due  stock,  of 
kaowledga  in  natural  mud  artificial  things, 
of  A  Riaih  fer  nntftml  and  artificial  beauty. 

RagyliUipn  of  the  Phtnrm  tf  Ivm^u 
muium* 

56.  As  Ihe  pleasores  of  imaghudioB  are 
maiifestly  intended  togencrato  and  aug- 
ment the  higher  oidemof  henevofenoe, 
pleiy,aDd  the  mond  sense, «o  these  fast  may 
be  made  to  improve  and  perfect  the  fbnner. 
•^tliase  parts  of  dm  arty  and  sciences  wlilch 
inspire  m  with  devont  afllactions,  and  ena- 
ble as  to  bcJ  BMst  wttM  to  <others,  abound 
with  t^  nmat  and  greatest  beauties.  TIras 
the  sindy  c€  the  scrtptores,  of  natural  his- 
Imy^  aoNliiitnnd  pfaitaaophy,  oi  tbalrame 


of  the  human  mmd,  &e.  when  undertaken 
with  pious  and  benevolent  intentkms,  lead 
to  more  interesting  and  surpming  truths,' 
than  any  stody  intended  for  men  private 
ammement 

37.  Further,  smce  the  worid  is  a  system 
of  benevolence,  and  consequently  the  Au- 
thor of  it  is  the  object  of  unbounded  love 
and  adoration,  benevolence  and  piety  am 
tiie  only  tnie  guides  into  our  inquiries  toto 
it,  the  only  dues  which  will  lead  through 
the  labyrinths  of  natore.  In  the  punuit  of 
every  branch  of  valuable  knowledge,  let 
the  inquirer  take  for  granted  that  every 
thing  is  right  on  tlie  Vhole,  that  is,  let  him 
with  a  pious  confidence  seek  for  benevo- 
lent purposes,  and  he  vrill  find  tiie  right 
road,  and,  by  a  due  continuance  in  it,  attain 
to  aome  new  and  vahiable  truth ;  wbersaa 
every  other  principle  and  motive  for  exa^ 
mination,  being  foreign  to  the  great  place 
upon  which  the  universe  is  constructed, 
must  lead  to  endless  mazes,  errors,  and 
perplexities. — Again,  it  is  to  tiieir  tendency 
to  the  increase  of  happiness  that  almost  all 
truths  owe  their  lustre.  Hence  those  whose 
minds  are  under  tlie  mfluence  of  bcnevo* 
lence,  will  have  the  highest  gratification 
which  the  perception  of  those  tmths^  can 
produce. 

58.  Lastly,  the  pleasures  of  Che  imagina* 
tion  point  to  devotion  in  a  particular  manner 
fi^om  theirimlimited  nature.  All  the  feelings 
derived  fix>m  beauty,  botli  natural  and  ar> 
tifidal,  begin  to  fede  and  fauignish  after  a 
short  acqnaiutance  with  it;  novelty  is  n 
never  felling  requisite ;  we  look  down  with 
indifierence  upon  what  we  comprehend 
easily,  and  feel  (be  wish  to  aim  at  such 
things  as  are  but  jmt  within  die  compass  of 
onr  present  fecnities.  To  what  inference 
does  this  tend^cy  to  press  forwards,  this 
endless  grasping  after  infinity,  necessarily 
lead  us?  Is  it  not  that  the  infinite  Author 
of  all  things  has  so  formed  our  Acuities, 
that  nothing  less  tluin  himself  can  be  an 
adequate  object  for  them  ;  that  nothing 
finite,  however  great  and  glorious,  can 
afford  full  and  hutmg  satisfection  :  that  as 
nothing  can  give  us  more  than  a  transitory 
delight,  if  its  relation  with  Ood  is  excluded, 
so  every  thing,  Wlien  considered  as  the  pro- 
duction of  his  infinite  wisdom  and  good* 
ness,  win  grstily  our  utmost  expectations, 
smce  in  thn  view  we  may  rest  satisfied  that 
every  tiling  has  numerous  uses  and  excel- 
lencies, and  tint  in  the  eonrse  of  luiture 
the  least  and  vilest,  according  to  common 
appreheneioui  bear  a  proper  pait,  as  weV 
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tt  tiiote  whose  raperiority  ever  tbem  is    object    Hence  it  ought  not  to  be  m^de 
▼eiy  ip-eat— In  fine,  then  and  tf»en  onlj  is    such.— Even  those  who  posMss  the  ad 


Sdeoce  a  worthy  object  of  pnrtoit,  as  a    tages  which  are  made  the  subject  of  praise, 
primary  object,  when  it  is  pareiied  with     can  seldom  purme  praise   with   succeaa. 


just  views;  when  it  is  valued  for  its  ten«  'Praise  cannot  be  the  lot  of  many,  be 

dency  to  form  valuable  mental  habits,  and  it  sopposei  sometUog  extraordinary  in  tlie 

to  cultivate  moral  ones ;  when  we  appro-  thing  praised ;  so  that  he  who  purraea   it 

date  its  value  by  its  enhrging  our  capacity  must  either  have  a  very  good  opinion   of 

of  usefiiloess  to  our  feUow  men,  and  by  its  himself,  which  is  a  dangerous  quality  io  the 

cnablinc  us  to  raise  our  mmds  from  sense  seeker  of  praise,  or  allow  that  there  are  many 

to  intellect ;  when  we  make  it  the  path  to  diances  against  him.— The  same  oonclnsioBa 

religious  and  moral  worth.    As  a  means,  it  is  drawn,  if  we  -oonsider  the  progress  of  the 

is  highly  condudve  to  the  purification  and  pleasures  of  honour..    Children  are  pleased 

perfection  ofour  nature;  pursued  as  an  end,  with  encomiums  upon   any   advantage 


it  wiU  engross  the  affebtions,  and  the  more  circumstances  which  rebite  to  tbem,  b«t 

noble  and  fascinating,  than  the  sordid  Or  sen-  this  wears  off  by  degrees ;  and  as  we  ad- 

aible  pleasures,  will  by  degrees  become  a  vance  in  life  we  learn  more  and  more  to 

more  dangerous  and  obstinate  evfl  than  confine  our  pleasures  of  this  kind,  to  thinea 

Hiose.  within  our  own  power,  and  to  virtue.    la 

like  manner  the  judicious  part  of  mankiiicl, 

III.   ESTIMATE   OF  THE   PLEASURES   OF  that  is  tljose  wliose  pralsc  is  most  valued^ 

AMBITION.  8^^^  >t  only  to  virtue  and  those  feelings 


habits  of  which  virtoe  is  the  basis.    Here 

(Philosophy,  minial,  J  75-78).  ^^^  .^  ^  manifest  subserviency  of  these 

39.  That  the  pleasures  of  honour  ought  pleasures  to  virtue:  they  not  only  tell  na 

not  to  be  made  a  primary  object  of  pursuit,  that  they  are  not  our  ultimate  end,  bat 

appeare  from  the  following  considerations,  shew  us  what  is. 

Aneager  desire  of  tlie  pleasures  of  booour,  40.  There  is  something  extremely  ab«^ 

and  an  earnest  endeavour  to  obtain  them,'  sord  and  ridiculous  in  supposing  a  person 

has  a  manifest  tendency  to  disappoint  itself,  to  be  perpetually  feasting  his  mind  with  the 

The  merit  of  actions,  that  is  that  property  praises  that  already  are,  or  which  he  hopea 

for  which  they  are  extolled,  and  the  agent  will  be  hereafter  given  to  hun.    And  yet 

loved  or  esteemed,  is  that  they  proceed  unless   a   man   does  tliis,  which   besides 

from  benevolence,  or  some  other  moral  or  would  incapacitate  him  for  deserving  or 

religious  consideration :  whereas  if  the  de-  obtaining  praise,  how  can  he  fill  up  a  thov- 

sire  of  praise  form  any  considerable  part  of  sandlh  put  of  his  time  with  the  pleasures 

the  motive,  we  censure  rather  than  com-  of  ambition. — Further,  men  who  are  mndi 

mend.      But  if  praise  be  supposed  the  commended  are  apt  to  think  Ihenuelvea 

greatest  good,  the  desire^  of  it  will  prevail  above  the  level  of  the  rest  of  the  world, 

over  other  desires,  and  vanity,  self  conceit,  and  it  is  evident  that  praise  from  inferiors 

and  pride,  qualities  which  all  regard  as  vranu  much  of  the  high  relish  those  expect  • 

contemptible,  will  be  tlie  necessary  con-  who  make  prsise  an  object :  it  is  even  on- 

sequeuts.— Again,  if  praise  be  considered  easy  and  pauifiil  to  a  man  to  hear  hhnself 

as  tlie  supreme  good  of  the  species,  what  commended,  thongh  he  may  think  it  Us 

is  there  which  shall  be  selected   as  the  due,  by  a  person  whom  he  does  not  tfaink' 

greatest  subject  of  encomium.     What  is  qualified  to  judge.    And  in  this  view  of 

there  which  shall  l>e  the  universal  object  tilings  a  mind  which  has  acquired  truly 

of  praise,  as  well  as  witliin  the  reach  of  philosophical  and  reKgious  notions  sees  im« 

every  one.     Exteraal  advantages,  riches,  mediately  that  all  the  praises  of  manksMi 

beauty,  strength,  ^c.    These  are  ndther  are  comparatively  of  no  value,  beeaase  so 

hi  the  power  of  all,  nor  univeiaally  com-  roan  can  be  a  thoronghly  competent  judge 

mended.    Great  talents,  wit,  sagacity,  in-  ofthe  actions  and  motivesofotheii.—LMtly, 

mention,  these  though  more  the  subjects  of  the  desire  of  pruMO  oarriM  as  from  leas  te 

encomumi  fell  to  the  lot  of  very  few  only,  greater  cudes  of  applanden  at  greater  dia- 

In  short  virtue  alone  is  both  universally  tances  of  time  and  place;  hence  it  meoea* 

esteemed  and  in  tlie  power  of  all  who  are  sarily  uwpires  ns  with  an  eager  hope  of  n 

fuffidently  desirous  to  attain  it.  But  virtoe  future  Ufe.     Now  all  icflectiow  upon  a 

cannot  consut  with  the  pursuit  of  praise,  future  life,  the  new  seenes  which  vrill  be  nn- 

much  less  with  iu  bemg  made  a  pronaiy  folded  therei  the  d»00TCries  which  will  ^m, 


PHILOSOPHY,  MORAL. 

h^  niade  of  Hie  wcrets  of  all  beaiia,  most  the  greatttt  quantity  of  lioiioiirable  rrssci^ 

cast  a  danp  npon  every  ambitioo  except  a  tions  conferred  open  him.  Bat  it  has  already 

Tirtooosone,  and  produce  diffidence  even  appeared,  in  part»  that  benevolence,  piety, 

m  those  who  have  the  best  testimony  of  and  the  moral  sense,  are  the  only  true  httt^ 

cooscienoe.  >dS  sources  of  private  happiness ;  and  that 


the  greatest  public  happiness  arises  from 
tf  the  PlMsaret  of  Honour,        ^^"^  cannot  be  doabted  by  any  one ;  hence 

he  in  whom  these  qualities  are  prevalent^ 
41.  Wehavealready  seen  sufficient  ground     will  as  far  as  his  character  is  known  and 
for  the  position,  that  it  is  a  law  of  our  na-     understood,  obtain  the  applause  of  all,  both 
tores,  t^t  the  inferior  sources  of  happiness    good  and  bad.    The  esteem  of  the  good  ha 
are  most  productive  of  happiness  wlien  not     will   fint  obtain,   because  they  can  most 
made  the  primary  objects  of  purMiit  but     easily  estimate  his  worth ;  and  it  is  tljis 
aubmit  to  the  direction  of  the  higher  means,     alone  wliich  is  vahiable  and  usdul  in  excit- 
This  is  eminently  the  case  with  respect  to    ing  to  honourable  attainments, 
the  pleasures  of  honour.    They  may  un-        4S.  In  proportion  as  the  views  extend, 
doubtedly  be  obtained  in  their  highest  do-    and  the   comprehension  of  the  mind  ia* 
frec^  and  in  their  greatest  perfection,  by     cresses,  the  desbe  of  honour,  esteem,  and 
payii^f  a  strict  regard  to  the  precepts  of    approbation,  will  require  higher  sources  «f 
benevolence,  piety,  and  the  moral  senses,    gratiticatioo  than  that  of  men,  eyen  of  the 
— TVae  precepts  lead  to  the  attainment  of    wise  and  good :  it  rises  even  to  the  throne 
Ibosa  qnalites,  and  the  performance  of  those     of  the  Most  High,  and  from  him  to  whom 
actions,  whose  value  is  universally  felt,  and    all  hearts  are  open,  humbly  hopes  for  appro- 
WBvenaU/admitted ;  and  at  the  same  time     bation.    litis  greatest  of  all  honours  can 
preserve  from  that  ostentatious  disphiy  of    undeniably  be  obtained  only  by  a  regard 
them,  or  of  other  suppoaed  grounds   of    to  piety,  benevolence,  and  tlie  moral  sense. 
bonuur,  which  would  reiiider  their  possessor    If  the  desire  of  it  be  not  tlie  desire  of  on? 
ridicnioof  or  contemptible.  •  Honour  is  cer>,    minds,  it  must  arise  from  such  inattention 
tainly  affixed  by  the  bulk  of  mankind  to     to  themost  Important  relations  in  which  we 
actioos  of  benevolence,  such  as  acts  of  gene-    stand,  as  is  totally  inconsistent  with  our 
fosity,  compamioii,  pabUc  spirit,  drc.»  and     true  happiness ;  and  if  it  become  a  ruling 
the  encomiums  bestowed  upon  such  actions    principle  of  onr  minds,  all  encomiums  will 
are  one  principal  source  of  the  feelings  of    derive  their  value  from  their  consistency 
the  moral  sense.    The  maximum  of  honour,    with  the  highest  standard  of  honour, 
tberelare,  nsuat  coincide  with  benevolence, 

and  the  aMial  sumo,  and  consequently  with  ^  '^  ^'^  ff  ^^^^  «^  ^'"^V' 

piety  alsoi  which  is  closely  connected  with  ^  Before  we  offer  any  remarU  on  this 
tham.  It  must,  however,  be  admitted  that  point,  it  may  be  requisite  that  we  exphihi 
direetacliofpietyarebynomeanscalcalat-  |b  what  manner  we  use  our  terms,  since 
•dtogaintheboQonroftheworid  in  general,  they  are  employed  with  great  latitude,  so 
but,  on  the  contrary,  they  expose  to  the  re-  as  to  throw  discredit  upon  ethical  represen- 
proaeh  of  enthusiasm,  soperstitioa,  Ac;  tations  respecting  pride  and  vanity;  and 
on  the  other  hand,  however,  it  must  also  be  .ioee  by  the  transference  of  the  associa. 
admitted,  that  humilityi  which  is  the  prin-  tion  connected  vrith  what  is  called  landabia 
eipal  af  aU  the  quahftcations  which- recom-  prfde,  to  a  quality  of  the  mind  which  hi 
mead  men  to  the  world,  cannot  be  obtain-  every  shape  of  it  is  a  vice,  that  abliorrence 
ad  in  any  high  degree  without  piety.  Hence  till  h  diminished,  which  its  obvious  iU 
piety  directly  leads  to  the  honour  of  men,  eonsequenees  should  aKvays  produce.  By 
and  at  the  same  time  in  proportion  as  piety  prfde,  we  understand  an  unjust  feehng  of 
inenaais  in  its  effiency  on  the  aund,  the  nperiority  over  others,  or  of  elevation  in 
fear  of  this  ceMure  gnidaaily  diminishea.  the  scale  by  vrhich  the  individual  estimatea 
41.  The  grand  source  of  honow,  directly  honour  \  by  vanity,  an  excessive  desire  of 
•r  indirectly.  Is  the  tendency  of  an  action  the  praise  or  good  opinion  of  others.  Tb» 
ar  disposition  to  happiaeis  of  some  kind  or  former  indicates  an  unfounded  opinion  as  to* 
other,  oecnriag  to  a  nuin's  self,  or  to  the  the  title  to  honour :  the  hitter  is  genenUly 
wofid  by  his  means.  He,  therefore,  who  aoompaaied  with  sobm  opinion  of  that  kind 
is  most  happy  in  hiassclf,  and  oontributev  bnt  does  not  necessarily  hnply  more  than 
tothehappiaemof  others,  must  m  the  SD  eager  desire  of  it. 
froMdnvaiy  hwofonroatniw^lnva       45.  Pride  and  vanity  may  exist  ahnost 
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•r 
«r 

Ike  goo^opi- 
pradodivc  «f  lao 
to 

pfide  10  be  Ikw  fiMtend,  eseept  wiwie  it 
li  tke  Hkn  of  a  flrMg,  bat  iH^direetetf 

of  VMly.  He  «ko  h»  awle  the 
good  epaaea  of  efbas  Ai 
of  panait,  heviag  awtwilbte 
4KMt,  daappoartHKBt  iaUi  wBhet^ifhe 
teve  aot  toft  afl  bii  iHcastli  of  ariad  by  the 
^rcafceaiogclfeclB  of  vaaityy  wiD  endeavoar 
torifeabofoit;  aadifhebaveaoreligioai 
pfteciplei,  or  bat  littie  refisioai  c61tare» 
iHB  dwefl  Witt  giatifieitioa  apoa  all  the 
incied  execflcaricf  of  hb  ova  chaiacter, 
tffl  Ibey  bate  acqattvd  in  bb  aiiad  aa  iai- 
portmce  to  wbieb  fliey  arc  litde  catitled : 
Ifaea  aioroieneii  matt  be  the  piedominaot 
leatare  to  fab  teoipcr,  for  he  caooot  bear 
that  othen  AoaM  treat  him  with  le»  re- 
■pect  thim  be  thiakt  be  bat  a  right  io  efaim ; 
tk  at  tatt  an  abnott  total  ancoaeeni  for  the 
epnioa  Qlf  othen  it  Ibreed  apoa  mt  aiindy 
and  baTing  no  higher  prineipie  of  action  he 
beeomet  %  miiaiithrope,  It  b  probably 
Ma%  no  hiiuttiee  to  the  character  of  Swift, 
when  we  mention  him  »  ha?ing  gone  thb 
roaod« — ^Bot  thb  b  an  extreme  cate:  pride 
leadt  a  roan  to  tet  too  high  a  vafaie  upon 
^fantdf  $  bat  it  b  oidy  tlait  ttrength  of 
imnd  whtcb,  when  well  directed,  would  hare 
led  to  the  highett  attainmenlB  to  moral 
|M>rtb|  that  will  pennit  him  to  rett  tatit* 
f^k  withont  |he  tympathy  from  otben 
Irhicb  be  tappatet  b  hb  due.  Hence 
pride  mutt  meet  with  constant 
tion;  for  ^ere  will  be  foond  those  who 
aie  willing  to  reitrato  ^r  condact  con- 
tinually by  the  rales  to  which  he  would 
bbid  then;  where  eyea  are  those  who 
can  enter  toto  hb  Tiew^  and  ^Mltogs; 
pride  then,  even  to  a  len  extreme  stite^ 
cannot  be  productive  of  happinem.  But 
iU  ill  effect!  are  not  thus  limited.  Blind 
to  hb  own  deficiencies^  keen-sighted  to  ob* 
•erve  the  inarfcs  of  merit  to  hb  pwn  mind, 
the  proud  man  throws  conttouhl  impedi* 
nents  to  hb  own  progreis  towardi  wqrth  of 
character.  He  sees  not  hb  deficienciet; 
how  then  can  be  supply  them?  He  touiginca 
hb  excellencies  have  mouated  high  to  the 
soda  of  worthy  how  shall  he  pwifythemi 


seldoB  tecs  that  they 
tive:  beaidesy  a  desire 
■at  pride,  iboagb  too 
ad  a  deabe  amy  tend  to 
self^approbatton  b 
mflenenoeBt  or 


There  may  be 

other  case  of  the  opcntion  of  I 
bat  they  are  not  saffiucut  to 
condasion,  that  pride  hm  the 
raise  the  mtod  above 
Pride  win  operate  difierently  to  dScreat 
minds,  and  the  desire  of  self  lypiohatiaM  is> 
and  ought  to  be,  a  priasaty  motive  to  al  the 
cartier  stages  of  the  moral  pr^grem:  bat  if 
the  mind  rests  satislied  with  thb  apprsba* 
tion,  that  progress  will  soon  be  impeded; 
the  stsndard  will  be  towered,  rather  ftM  the 
conduct  exalted ;  comparisoB  with  others 
trill  saggest  numerous  sources  of  selfgrati* 
fication;  and  the  mind, unable  to  rite  to  the 
heightt  which  once  appeared  to  view,  aoar 
rather  looks  down  upon  the  advances  she 
bus  made,  than  apoa  the  chft  trbich  still 
tower  very  &r  above  her.  Heiv  than  b  a 
stop  to  improvement ;  the  desire  wfaieb  sti* 
mnlated  to  improvement  b  paliOed;  and 
he,  who,  had  he  looked  b^ond'  hhnself, 
might  here  risen  to  the  summit  of  excel* 
lence,  now  rests  contented  on  the  littto 
ptonside  iriiicfa  hb  imagtoatton  has  raised^ 
looks  with  oonUmpt  on  the  crowds  below, 
bat,  wiapt  to  the.  veil  pf  eonseioas  s^pe*, 
riority,  sees  not  that  nnmben  whom  he  enea 
saw  betow  him  have  liscOy  and  are  riatog, 
while  he  b  ioat  tp  all  improvament. 

47.  In  mtods  passessed  of  some  strength, 
pride  may  exbt  with  little  or  no  tendafccy 
to  vanity.  Firmly  canvtocad  of  tbehr  otni 
wortb,  they  need  not  the  sympalby  of  otheiB ; 
and  if  that  respect  which  they  deem  their 
due  b  not  given,  it  b  the  tost  suggestion  that 
wonU  occur  to  theb  minds  that  they  had 
pbtikca  their  doe^    Bn|  to  tboaa 
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^pttfe  ii  l«B0  Limifauiiiil/or  whoM  minds  an 
Mwe  dependcDty  tiiat  pride  leads  to  vanitjr. 
.Tbeor  own  higk  ideas  of  their  own  powers 
mad  attaiMBamsy  require  the  sympatiiy  ef 
^^tfaen  to  render  then  steady.    PrecMy 
•a  pride  or  vanity  has  the  predomioancOy  the 
want  of  such  gratification  will  lead  to  greater 
independSDeey  or  greansr  snbmiision ;  in  the 
49nt  case  leaving  the  nuod  to  the  «vay  ward 
amnderings  of  its  own  feelings,  in  the  other 
ioig;uig  nM»re  firmly  the  shackles  which  bind 
It  to  the  world.     Happy  they  who  have 
learnt  from  various  discipline,  that  higher 
.aplHrobation  is  to  be  sought  for  than  the  ap- 
probation of  the  world,  or  even  than  their 
0wn,  and  that  neither  possesses  perauuient 
vaine^  except  where  sanctioned  by  that 
which,  when  once  the  ruling  object  of  the 
ffiind,  win  make  all  others  comparatively  tn- 


48.  We  have  stated  that  both  pride  and 
vanity  may  exist  independently  of  each 
«ther ;  from  what  we  have  advanced  it  ap- 
pears, that  pride  will  east  thus  separately 
#nly  in  a  Tigovoas  mind,  vani(ty,  we  woald 
SMid,  will  be  lonad  independently  of  pride 
ionly  in  a  weak  mind.  He  who  cannot  rmt 
jatisfied  witiioat  the  sympathy  of  others, 
SMist  be  ever  varying  in  bis  ideas,  and  fickle 
Im  his  conduct.  Without  it  he  will  possem 
jso  firmness,  and  wiili  it  no  decision.  The 
approbation  which  pride  claims  as  its  due, 
vanity  seeks  as  a  favoari;  if  it  receive  it  not, 
the  vam  mind  desponds,  for  it  has  not  learned 
m  trust  in  itself.   « 

49.  It  is  difficult  to  fi>rm  a  comparativu 
nstamate  of  the  i^|nrious  effecW  of  pride  and 
vanity.  When  the  soil  is  good,  both  asay 
produce  good  fruit  { perhaps,  however,  pride 
presents  the  most  efitetoal  obstacles  to  im» 
provement,and  vanity  t^nds  most  to  render 
that  improvement  ineiBrectnal.  In  the.early 
periods  of  Ufe  the  good  opinion  of  otheis  is 
the  highest  stimuhv  which  the  musd  caa  re- 
ceive, and,  well  directed^it  has  its  Ml  etttet 
m  prompting  to  the  attainment  of  moral  and 
ineatal  excellence.  IVe  cirde  at  first  is 
pairow :  the  lew  friends  on  whom  we  d*- 
pend  lor  the  various  comforts  and  et^y- 
mmtM  of  life,  are  these,  who»e  good  opimon 
fans  our  first  oliiect  If  these  are,  for- 
tanatriyiy  us,  coivect  in  their  appreciation 
of  worth,  their  good  opmlon  is  the  sonroe  of 
fiitore  excellesm^  it  prompt&to  the  fbrasn- 
ttsn  of  the  most  vahmhie  habita,  and  h^s 
Ihe.  fimmisllan  far  that  deabe  of  hunour 

the  mind  to  him 
happiMs.    If  they 
ffika  iheir  approbation  depend  upon  righl 


conduct,  and  do  not  lavish  their  praise  or 
their  censure^  but  give  it  only  where  jost^ 
estimated,  praise  or  censure  is  due,  the  re* 
solt  is  valuable;  if  they  teach  to  value  the 
praise  of  the  wise  and  the  good  only,  vani^ 
will  in  time  be  brought  within  proper  limits ; 
but  they  do  not  do  all  if  they  do  not  teach 
that  the  pleasure  which  they  at  present  re* 
ceive  from  their  firiendSi  is  idterwards  to  be 
chiefly  sought  for  in  that  of  their  best  friend, 
that  his  approbation  is  to  be  made  the  cri- 
terion of  excellence,  and  that  by  this  th^ 
must  appreciate  the  worth  of  aU  other 
sources  of  honour.  If  indiscriminate  vanity 
be  not  thus  checked,  the  mind  which  seeks 
the  good  opmion  of  others  will  fiUI  into  the 
opmions  and  practices  of  othen;  unsteadi- 
ness of  principle  and  of  conduct  must  be  ex- 
pected, for  that  on  which  they  are  foiuided 
is  variable  as  the  wind.  The  stimulus  of 
praise  becomes  necessary  to  happmets;  and 
the  nund  is  incapable  of  exertion  where  that 
praise  is  not  to  be  obtained ;  is  incapable 
of  actmg  in  opposition  to  the  opmion  o^ 
those  whose  censures  it  deems  the  wont  of 
evils,  whose  praise  it  regards  as  the  chief  of 
goods.— The  excessive  desire  of  the  good 
opinion  even  of  the  wise  and  good,  is  injtt« 
rious  to  the  mind.  It  enervates  its  powers 
of  action,  it  renders  it  fickle  and  inconstant : 
it  prevents  from  efibrts leading  to  high  utility, 
where  those  efforts  may  be  misinterpreted : 
it  checks  the  attention  which  should  he 
paid  to  superior  honour ;  and  it  prevents 
that  ardent  desire  ^or  the  highest  i^rt)ba- 

lioo  which  should  be  made,  as  far  as  pessihie, 
the  primary  ofcgect  of  pursuit 

50.  The  virtue  of  humility  is  the  most  dif-* 

ficult  to  acquire  of  all  the  trun,  yet  it  ■  this 

which  gives  the  true  grace  to  the  cfaaractcTt 

It  is  the  characteristio  of  christmnity,  and  it 

is  in  this  respect  that  the  lehristian  so  fin-  ex« 

eels  tlie  stoical  system  of  morality:   the 

whole  stracture  of  the  hitter  was  laid  upoq 

the  foundation  of  Iwman  pride,  and  thougli 

frequently  captivating  to  the  imagmation, 

whkh  loves  to  view  the  elevated  mmd,  yef 

It  ofren  affords  a  poor  shelter  to  the  childrcQ 
of  hnmuiity.  Humility  does  not  dufect  na 
to  estimate  ourselves  lower  than  importiali^ 
requires ;  but  it  is  seldom  tint  we  need  fear 
wandering  m|o  this  extreme,  exc^  wheiv 
it  arises  from  that  self  diffidence,  which  dn- 
tmsu  merely  because  vanky  has  ^of  ye| 
lent  its  aopport.  This  excem  of  diffidssMn 
■  not  nnfrequently  the  cause  of  vanity;  fiv 
the  ndnd  then  fiwls  the  more  eager  derive  to 
be  well  m  the  estimation  of  others,  and, 
when  tbeirfMd  ctpinionis  obtained,  fiMtcm 
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it  with  too  great  plessnre.  Still  howcTer 
the  fireqnent  mortiti cations  it  meets  with ' 
tendB  to  lower  it  m  its  own  estimation,  un- 
less by  degrees  it  learns  to  set  a  vahie  upon 
its  own  reqaisition,  independently  of  thecap- 
tMNU  applaose  of  othe n ;  and  then  it  deviates 
into  the  opposite  extreme  of  self-snfiiciency 
and  pride.  *  Here  a  strong  mind,  not  under 
religions  culture,  wiD  rest ;  a  weak  one  will 
|irobably  be  again  driven  to  that  sapport  on 
which  it  originally  rested  its  self-approba- 
tion. If  it  do  not  return  to  its  former  state, 
the  attentions  ¥rhich  vanity  received  as  a 
fiivonr,  pride  elaims  as  its  rigbt :  and  in  both 
cases  endless  inqaietude,  envy,  and  resent- 
ment, are  the  almopt  necessary  attendantt . 
51.  The  workings  of  vanity  ought  not  to 
be  viewed  with  too  suspicious  an  eye  in  the 
early  stages  of  intellectual  and  moral  col- 
ture.  Seh-diilidfnce  is  almost  necessary 
lor  that  culture,  and  vanity  we  have  seen  is 
frequently  ti\e  offspring  of  self-diffidence. 
Care  however  should  be  taken  to  prevent 
the  love  of  praise  from  becoming  a  neces- 
sary stimulus  to  exertion.  Tlie  stimulus 
should  he.  lessened  by  degrees :  and  if  done 
graiiually,  the  habit  which  it  was  intended 
to  generate  will  be  formed,  and  the  exercise 
of  it  continued,  without  this  stimulus. — 
PraiM  is  probably  employed  in  education 
more  than  is  desirable,  because  more  than  is 
neceft^sary;  perhaps  the  simple  expressions  of 
sympathy  in  successful  exertions  wooM 
answer  every  purpose.  The  emplo3rment 
of  them  may  however  be  varied  by  dremn- 
Btances  ;  but  it  should  always  l>e  kept  m 
view,  that  praise  should  be  Uttle  employed 
in  the  cnltnre  of  moral  worth  ;  to  tlut,  ap- 
protwtion  shonM  be  given  indirectly,  and 
when  t>estowed  .npon  intellectnal  acqitii^- 
ments,  it  should  l>e  distinctly  seen  that 
these  are  not  hetd  in  the  same  rank  with 
the  performance  of  duty.  Tlie  young  shonid 
ve^oentlybe  led,  if  self  difiidence  do  not 
nake  this  a  bar  to  exartion,  to  contemplate 
those  who  have  made  greater  attataiments 
tiian  themsehres,  and  seldom  to  refer  to 
those  who  are  below  tiiem  ;  in  this,  how- 
ever, snch  cases  should  'be  adduced  as  win 
prevent,  or  rather  avoid,  the  excitement  of 
oivy;  ttid  where  emohition  gives  htrtfa  to 
envy  tlds  ihoold  be  carefully  avoided.  But 
above  all,  they  shonid  l>e  taught  to  be  dis- 
crimioate  in  their  desire  of  approbation' 
and  be  led  by  degrees  to  seek  for  that  ap- 
probation, which  alone  is  certafai,  and  which 
•lone  is  independently  vatnable.  The  eager 
desire  of  tiie  pndae  of  men  debases  the  mo- 
tifcii  weakens  the  mental  powers,  and  pro* 


daces  corroding  inqnietade;  tlie  ardasf 
pursuit  of  the  former  will  supply  asotives 
to  action  continually  increasing  in  pnrityry 
will  strengthen  the  mind  for  valoable 
tioa,  and  prepare  it  for  pemanciit 


CvttiMliea  ^  Hiumiihf, 

5?.  In  order  to  cultivate  the  tender  pint 
of  humility,  we  must  clear  away  the  Ib|^ 
ideas  we  have  of  our  own  exoelleneiea.  AB 
thoughts  which  please  are  apt  to  recnr  fie^ 
qnentiy,  and  their  contraries  to  1m  kept  oat 
of  siglit;  hence  by  dwelling  npon  these 
excellencies,  they  will  be  magaified,  by 
keeping  oar  imperfections  out  of  view  they 
are  diminished;  and  the  same  causes  too 
frequently  lead  to  keep  in  view  the  defects 
of  others,  and  neglect  the  coi»deratioB  of 
their  excellencies  ;  and  thus  pride,  that  ll 
too  high  an  opinion  of  ooiselves,  and  too 
low  an  opinion  of  others,  must  be  gene- 
rated. Now  the  only  way  to  obitain  a  jost 
<»pinion  of  ourselves  is  to  reverse  this  ope> 
ration,  and  by  express  acts  oTvofition  dwell 
npon  the  excellencies  of  others  and  oar 
own  defects  and  to  pass  by  with  httte  no* 
tice  the  defects  of  odien  and  onr  own  ex* 
cellencies.— To  cultivate  hamility  we  most 
learn  not  to  seek  the  applause  of  the  world, 
but  to  acquiesce  in  the  respect  it  pays  na, 
however  disproportioaed  this  may  be  to  the 
merit  of  the  action  under  consideratioo.  We 
slwnld  remember,  that  however  beantifol 
the  productions  of  nature  and  art  which 
pass  under  oiw  notice,  it  wooM  be  absurd  to 
stay  till  k>ng  experience  and  aceorate  exa^ 
mination  justified  it,  that  they  are  nneqoalled 
in  their  kind  :  mnch  less  shonid  we  suppose 
this  of  those  sources  of  honoor  which  happea 
to  be  our  lot,  wrhich  are  certainly  magnified 
beyond  the  troth  in  our  own  eyes  from  the 
hiterest  we  take  in  oorKlves. — Hnmility 
will  farther  l>e  cnhivated  by  receiving  with 
readiness  the  censures  and  shame  which  we 
have  deserved;  by  acquiescing,  render 
them  where  we  think  we  have  not  deserved 
them ;  and  in  this  last  case  always  to  sna- 
pect  onr  own  jndgment.-^The  fleqnent  re* 
collection  that  all  our  valued  qnalities  pro- 
ceed from  God  ;  that  we  hisve  notMng 
which  we  did  not  receive  from  him ;  and 
that  there  could  be  no  reason  in  onrselvea 
why  he  shonid  select  as  topeiibrm  the  par* 
part  h^  hath  assigned  US ;  and  the  ap- 
m  of  thb  important  tntth  to  the  real 
occurrences  of  onr  lives  mast  grealiy  acoe- 
lerateour.progitss  to  hamility  aad  adf-aii» 
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ir*  BSTiMATKorTHSPtCASUSESOFSBtr-  mary  objcctB  ofpiinQit,aBliiniperableob« 

iNTBRBST.  Jeetion  %mea  •gainst  our  making  the  plea- 

,„                          ^  ,  x«,/*  «^A  snrea of selttnteiest our piimaiy objects.— 

(Philoiofhy,  lacii^ai,  §  79,  84.)  ^^  self-interest,  when  indulged,  destroys 

63.  We  ought  not  primarily  to  pumie  many  of  the  pleasures  of  sensation,  and 
tiie  mean^  of  obtaining  the  pleasures  of  sen-  most  of  those  of  imagination  and  ambition  ; 
sation,  imagination,  or  ambition,  because  that  is,  many  of  those  pleasures  from  which 
these  pleasures  themselves,  from  what  we'  it  takes  its  rise.  This  is  peculiarly  true  and 
IniTe  already  seen,  ought  not  to  be  made  a  evident  m  the  love  of  money,  and  it  holds 
primary  object  of  punuit.  The  means  in  a  considerable  degree  with  respect  to 
borrow  all  their  value  from  the  end,  by  as-  other  selfish  pursuits.  It  must  tlierefore 
aociation ;  and  if  the  original  value  of  the  destroy  itself  in  part,  as  well  as  the  plea- 
end  be  not  sufficient  to  justify  our  making  sores  of  sympathy,  theopalfay,  and  the  mo- 


them  our  prinfiaiy  object,  the  bonowed  ral   sense,  with   the  refined  self-interest 

value  of  the  means  cannot.  founded  upon  them.    And  thus  it  happen 

54.  Gross  self-interest,  or  the  treasuring  that  in  veiy  avaricious  persons,  nothing  re- 

vp  of  the  means  of  happiness  from  these  mains  but  a  sensual  selfishness,  and  an  nn- 

sources  of  sensation,  imagination,  and  am-  easy  hankering  after  money,  which  is  n 

bition,  bean  a  very  near  relation  to  ambi*  more  imperfect  state  than  that  in  which 

tton.    Those  who  desire  great  degrees  of  they  were  at  their  first  petting  out  in  iutan- 

ridies,  power,  learning,    Sec,  desire  also  cy.— Men,in  treasuring  up  the  means  of 

that  their  acquisition  should  be  known  to  happiness  without  Ihnit,  seem  to  go  upon 

the  world :  to  be  thought  happy  often  con-  the  supposition  that  their  capacity  for  en« 

stittttes  a  stronger  motive  for  action  than  to  joymg  particular  species  of  happiness  is  m- 

be  happy.    The  reason  therefore  which  ei^«  finite,  and  consequently  that  the  power  of 

eludes  ambition  as  a  primary  pursuit  ex*  ei^oynent  depends   upon   the    stock  of 

chides  self  faiterest  also.    Gross  self-interest  means  which  th(*y  amass.    But  onrcapa* 

has  a  maniiiest  tendency  to  deprive  us  of  city  for  enjoying  happiness  is  confined  and 

1hepleasuresofsympathy,and  to  expose  to  lluctnattng;  and  there  are  many  periods 

its  paioa.    Rapacioosness  extmgnishes  all  daring  which  no  obyect,  however  gratefiil  to 

sparks  of  good  will  and  generosity,  and  pro-  others,  can  afford  any  pleasure,  owing  to 

duces  endlem  resentments  and  jealousies,  the  diseased  slate  of  our  minds  or  of  our  bo* 

And  indeed  a  great  part  of  the  contentions  dies.— Further,  it  is  evident  m  part,  that 


and  mutual  injuries  which  we  see  in  the  self-interested  men  are  not  more  happy 

world,  arise  because  either  one  or  both  of  than  others,  whatever  means  of  happiness 

the  contending  parties  desire  more  than  an  they  may  possess.    Experience  appears  to 

equitable  share  of  the  means  of  happiness. —  confirm  the  reasoning  already  adduced,  but 

Besides,  gross  self-inteiest  has  a  most  pain-  it  eertamly  confirms  this  condnsion.  lliooe 

fnl  and  peonliar  tendency,  to  increase  itself  who  are  continnally  aiming  to  treasure  up 

by  the  constant  recBftence  and  consequent  the  meant  of  happmess,  are  In  general  re- 


augmentation  of  the  ideas  and  desires  that     markably  miserable.    The  covetous  maa 
relate  to  self,  and  the  exclnsion  of  those     inbjects  himself  to  hardship,  care,  fear,  ri* 


which  relate  to  others.— This  UMonsistency     dicule,  and  contempt,  and  thus  undeifoea 
of  gross  self-interest  with  sympathy,  would     greater  evib  than  what  fell  to  the  share  of 


bo  an  argument  against  it  barely  upon  the  mankind  upon  an  average. 

Bupposition  that  sympathy  was  one  neeea-  55.  Some  degrees  of  refined  Mil4ntereBt 

aary  part  of  our  nature,  which  ought  to  have  is  the  necessary  consequence  €f  the  power 

an  equal  share  with  sensation,  imaginatiott,  of  receiving  the  pleasures  of  synqMthy  and 

amt  ambition :  but  as  it  now  begins  to  ap-  theopatfay.  He  who  has  had  a  snfikient  es* 

pear  from  the  exdosion  of  those  as  primary  perience  of  the  pleaaores  of  firiendshipy 

otjectSy  that  more  than  an  equal  share  is  due  generosity,  devotion,  and  self-approbation, 

to  sympathy,  the  opposition  between  them  cannot  avoid  the  desire  to  have  a  Ktnm  of 

Is  a  strong  argament  ngninst  seltoterest.—  them,  when  ha  is  not  under  the  particular 

nere  is  in  like  manner  an  evident  oppos!*.  Inflnenee  of  any  one  of  them,  merely  on 

tioB  between  grosa  selAmterest  and  the  accoimt  of  the  pleasure  which  they  have 

plsaaans  of  theopathy    and   the  moral  afforded.    And  if  he  have  not  advanced 

sense ;  hence  if  those  be  admitted  as  essen-  into  very  considerable  purity  of  motives, 

tial  ports  of  our  nature,  an&espeeially  when  trill  seek  to  excite  those  pleasures  by  tren- 

ititabeimthat  they  ongbttobemMle  pri-  aorimopthe  meam  of  thMn,  and  to  keep 
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bjliiadf  in  a  dlspositiim  to  use  tfaein,!  not  fiimbte«]iesw3lappew  among  tiiosewhtcii 

Irom  any  particularly  Vifid   love  of  his  He  against  acting  witli  an  explicit  view  to 

■eigfaboor,  or  of  God,  or  Iran  a  wnfo  onr  greatest  happiness  on  the  vrtioley  making 

•f  dvty,  but  entirely  ftom  tlic  view  of  pri*  even  the  highest  least  debasing,  because 

vate   happiness. — ^Refined  eeHwinterest  is  least  ipeeific  kind  of  self-interest,  onr  ground 

oeitber  so  common  nor  so  contpicuoos,  in  of  action. 

real  Hfe,  as  the  gross  self-interest.    It  rises  68.  Rational  self-interest  is  certainly  to 

late,  and  is  never  in  any  great  magnitude  in  be  put.  upon  a  very  difterent  footing  from 

the  bulk  of  mankmd,  though  tfie  vrant  of  the  gross  and  refined ;  agreeably  to  wfakdi 

the  previous  pleasures  of  sy  mpathy,  religion,  tiae  seriptnres  promise  general  hopes  and 

and  the  moral  sense,  and  in  some  it  scarcely  fean,  and  especially  those  of  a  future  state, 

prevails  at  all ;  whereas  gross  self-interest  aad  hicnicate  them  as  good  and  proper 

rises  early  in  infimcy,  and  arrives  at  a  oon*  motives :  and  they  may,  therefore,  certainly 

sidenible  magnitude  before  adult  age.  be  considered  as  anidliary  in  oor  moial  pro* 

56.  The  ofe^ections  which  lie  agsinst  mak<*  gress.   But  Christianity  holds  out  stiH  more 

log  the  pursuit  of  refoied  self-interest  our  refined  motives,  distinct  firom  hope  and 

ultimate  object,  though  less  obvious,  do  not  foar,-*tlie  love  of  God  and  our  neighbonr, 

appear  leas  weighty  than  those  which  lie  theiawofonrininds,£tc.  that  is  the  motives 

against  gross  self-interest. — In   the   first  of  sympathy,  theopathy,  and  the  moral 

place,  the  mind  which  has  so  fiv  advanced  sense.    Katkmal  self-interest  wiH  lead  to 

towards  perfection,  as  to  make  the  means  of  tlie  foimation  of  those,  and  to  tbe  dcstruo- 

obtaintng  the  refined  pleasures  of  religioo  tloa  of  the  impure  motives  to  action ;  and 

and  virtue  the  primary  objeot,  will  be  more  precisely  as  for  as  it  does  this,  it  nny  bo 

likely,  finally,  to  stop  at  this  point  than  he  reckoned  a  virtue.  When  it  tends  to  cherish 

who  was  guided   by   gross  self-interest  Ihe  unpure  motives,  or  simply  to  obstroct 

Tliere  is  less  tbe  appearance  cf  defieiency^  the  gro«0i  of  die  pure  motives,  then  it  must 

and  lem  opposition  between  it  and  the  be  considered  as  a  vice,  -lliat  vre  ought 

dahns  of  benevolence  and  piety;  and  as  it  not  to  rest  satisfied  vrtth  that  stale  in  the 

leads  to  the  performance  of  laudable  actions,  moral  progress,  in  which  an  expKdt  and 

tbe  conscience  is  too  apt  to  give  approba-  direct  view  to  tlie  greatest  general  happi- 

tion  where,  if  all  that  influenced  the  mind  ness  or  miseiy  is  made  the  primary  motive 

were  brought  into  foil  view,  nothing  but  to  action,  may  be  argued  firom.the  oonsi- 

self  would  be  seen.    Hence  there  is  little  deration,  that  a  constant  attention  even  td 

inducement  to  refine  theaootives,and  pnrily  these  most  general  hopes  and  fears  would 

tiwm  from  tlieir  baser  alloy  ,*  and  making  extingnish,  1^  degrees,  our  love  of  God  and 

self  contianaily  the  motive,  checks  the  natn-  onr  neighbour,  and  thb  espedally  by  ang- 

ml  progrem  of  the  gfleetions  to  complete  menting  tbe  ideas  and  deshes  which  centre 

disiaterestednem>  immediately  in  self  to  an  undue  height — 

5r.  To  act  with  a  dkreet  view  to  the  Vhile  oor  own  happiness,  even  the  most 

pleasures  of  benevolence  and  piety,  seems  refined  and  geiyersi.  Is  the  expttdt  motive, 

to  carry  vrilh  it  a  degree  of  selfishnem  KtHo  benevolence  and  pi^  will  never  ac4|nh« 

•uperior  to  that  of  the  refined  searaalist,  that  disintorestedness  which  wiH  pnmipt  to 

who  chooaes  foom  among  the  objeeCs  of  his  thev  respective  course  of  conduct,  without 

^igmded  taste  saeh  only  u  wM  give  the  sny  exterior  stimahu,  shnply  by  the  hn« 

least  alloyed  pleasures,  and  those  of  the  pnlseoftheafiection.^Rxtiona1self.mteKBt 

toost  ooMianed  duration.    Jt  difierf  from  willnttiaBesbepresentto  the  mind  even  of 

Us  sclfishoesB|Bttprodtteing  to  society  more  those  who  have  advanced  irighest  in  the 

mdnable  efieets ;  but  from  what  has  been  scale  of  prsacnt excellence ;  andin  the  eariy 

ftotod  icspoctiBg  the  progrem  of  the  afifeo-  stages  of  the  moral  progress,  amy  he  called 

lions  m  matfsi  PaiLfifOFHir,  it  appeam  in  as  a  most  careful  anxitinry,  and  unpor* 

that  it  is  very  oonShieraUy  below  that  slato  tant  snpport;  but  even  this  most  be  nmdi 

ig  which  the  aflectionis  peifeet:  and  me  snboidinBitototheenltivatioaofthoseaffeo* 

have  already  seen  that  it  stops  in  progress  tions,  which  are  only  perfect  as  they  ap. 

towards  that  peAction.    It  may  fiuriy  be  proaoh  dismterestedness. 

ndattttod  m  the  commcneeasent  of  a  vis-  69.  We  shall  oonohide  this  head  in  the 

taow  eourso  as  a  step  towmds  unprove.  words  of  Or.  Reid,  with  a  few  altersMons. 

ment;  hot  if  Remind  beanfiared  to  rest  — Though  a  steady  pursuit  of  our  o«m  rad 

here, we«annotcsleemiU program ^nnt—  used  nmy,hian  enlightened  nrind,  ptndpeo 

In  addltioB  to  Ihasa  objaetiflosy  Mnm  vary  ad^graeofvfrtueifiiieb.is€0lidedtosoM 
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approbttion,  yet  it  can  never,  while  the  no  other  nlthmte  end  of  Us  iMihenAe  m* 

mind  rests  with  this  explicit  regard  to  self,  tioiu  than  liis  own  good,  and  who  has  no 

produce  the  noblest  kind  of  virtue  which  regard  to  religion  and  doty  bat  as  means  to 

claina  our  highest  love  and  esteem.— We  that  end :  tlie  second,  of  the  man  who  is 

ac'coimt  him  a  wise  man  who  is  wise  for  not  indifferent  with  regard  to  Ins  own  good, 

hunself;  and  if  he  prosecute  his  end  throngh  bat  has  another  nltunate  end,  (periectly 

difficulties  and  temptations,  his  chancter  is  consistent  with  it)^  a  disinterested  h>ve  of 

far  superior  to  that  of  the  man  who  liaviog  goodness  for  its  ovni  sake,  or  a  regaid  to 

the  same  end  in  view,  is  contiimally  start-  duty  as  an  end.    Comparing  these  two  cha* 

ing  out  of  the  road  from  an  attachment  to  meters  in  point  of  happiness,  that  we  may 

appetites  and  passions,  and  doing  every  give  all  possible  advantage  to  the  selfish 


day  what  he  knows  lie  sliall  heartily  repent,  principle,  we  shall  suppose  tlie  man  who  is 

—Yet,  after  all,  this   wise   man  whose  actuated  solely  by  it,  to  be  so  fiw  enlighteti- 

thouirhts  and  caret  are  all  centered  nlti-  ed  as  to  see  it  his  utercat  to  live  soberfy, 

nmiely  in  himself,  who  indulges  even  his  righteously,  and  piously  hi  the  worid,  and 

social  and  divine  affections  only  with  a  view  that  he  follows  the  same  coarse  of  conduct 

to  his  own  good,  is  not  the  roan  whom  we  fn>m  the  motive  of  his  own  good  only, 

cordially  esteem,  nor  who  possesses   the  which  the  other  does.  In  a  great  measure, 

noble  elevation  of  nrind  which  commands  or  in  some  measure,  from  a  seuse  of  duty, 

our  admiration.    Our  cordial  esteem  and  'The  one  laboun  for  hur,  wilhoat  any  love 

admiration  are  due,  are  given,  only  to  him  to  the  work  j  the  other  loves  the  work,  and 

whose  soul  is  not  contmcted  vrithin  itself,  thinks  it  the  most  noble  and  the  most  ho- 

botembraces  a  more  extensive  object;  who  nouiable  he  can  be  employed  in.    lathe 

toves  religion,  not  for  her  dowry  only,  but  fint  it  is  mortification  and  self-denial  to 

for  her  own  sake;  whose  benevolence  Is  which  he  submits  only  through  necessity; 

not  selfish,  but  generous  and  disinterested ;  to  the  other  it  is  victory  and  triumph  in  the 

who,  forgetful  of  himself,   has  the  com-  most  hononrable  waifore.— It  ought  forther 

mon  good  at  heart  not  as  a  means  only,  to  be  considered,  that  though  wise  men  have 

but  as  an  end;  who  abhors  wlmt  God  and  concluded  that  virtue  is  the  only  road  to 

conscience  condemn,  however  attractive  its  happiness,  and  the  commands  of  a  benevo- 

appearance ;  who  chooses,  without  liesita-  lent  Creator  necessarily  lead  us  to  consider 

lion,  what  Go<l  and  conscience  approve,  it  as  such;  yet  he  who  foUows  it  only  as  n 

thoagh  surrounded  with  ten-fold  dangers. —  means  to  an  end,  and  who  obeys  God  onbr 

Such  a  man  we  esteem  the  perfect  man,  for  the  sake  of  the  rewards  he  hasaltorheQ 

comnared  with  whom,  he  who  has  no  other  to  obedience,  would,  in  all  probability,  be 

aim  than  good  to  hunself,  is  a  mean  and  contmually  wandering  from  the  direct  path, 

despicable  character.— To  serve  God  and  end  seekmg  for  happiaesS;  where  it  was  not 

be  useful  to  mankind  withoat  any  concern  to  be  found. — The  road  to  doty  is  so  ptan, 

about  our  own  good  and  happiness,  is  pro-  that  the  man  who  seeks  it  vrith  an  upright 

bably  beyond  the  pitch  of  human  nature,  heart  cannot  greatly  viandcr  from  it ;  but 

But  to  serve  God  and  to  be  »efu]  to  men,  the  road  to  happmess,  (except  vihere  that 

merely  to  obtain  good  to  ourselves,  or  to  confidence  in  the  Suprease  Being  b  fonned, 

avoid  ill,  is  impeiiect  service,  and  not  of  which  supposes  the  pious  affections  to  have 

that  liberal  native  which  true  devotion  and  become  dishiteresCed)  would  be  foimd  dark 

real  virtue  refpiiro.  and  intricate,  full  of  thorns  and  dangeis, 

60.  Though  ore  might  be  apt  to  tidnk,  end  therefore  not  to  be  trodden  without 

that  he  has  the  best  chance  for  happinem  foar,  and  care,  and  perplexity .^The  happy 

who  has  no  other  end  of  his  deliberate  ao*  man,  tlierefoie,  is  not  be  whose  happiness  is 

tions  but  his  own  good,  yet  a  little  consi-  his  only  care ;  but  be  who  with  pnrfoct  re- 

deration  will  satisfy  us  oif  the  contrary.    A  rignation  leaves  the  care  of  his  happtness  to 

concern  for  oor  own  good  is  not  a  principle  his  Maker,  vrhile  be  pnnues  with  ardour  the 

that  of  itself  gives  any  ei^oyment ;  on  the  road  of  his  duty.    This  gives  an  deration  lo 

coBtrary,  it  is  apt  to  fill  the  mind  with  fear,  his  mind  which  is  real  happfaiess ;  instead  of 

and  care,  and  anxiety.    And  these  conco-  care,  and  fear,  and  anxiety,  and  disappoint- 

mitants  of  this  principle  of^en  give  pain  ment,  it  brings  peace  and  joy.    It  gives  a 

and  uneasfaieas,  which  coonterbalance  the  relish  to  twtry  good  we  enjoy;  it  smoothes 

good  they  have  in  view.  We  may  compare,  the  brow  of  distress,  cahns  the  perturbed 

in  point  of  present  happiness,  two  imagina-  mind,  and  makes  the  pillow  of  sufiiNring  and 

ly  charactets,  the  fint,  of  the  man  vrho  hM  of  death  tiw  rat  of  bappmtas. 
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t»  iBTiiliAtB  OF'  TRB  PLBAsuKBs  OF  8YM-  nught  in  general  expect  succeu.    And  (nm 

PATHT.  the  experience  of  those  who  have  made  the 

,,^__                       «  f  r  Oft.    oay  ^'^f  >t  does  not  appear  tint  the  relish  for 

(Philosophy,  mental,  §  85-88).  .^  ^J^^  Uoguisbes,  as  in  other  ca«», 

61.  We  have  now  proceeded  through  and  but  gains  streitgdi  by  gratification;  and 
exammed  all  those  sources  of  happiness  they  continne  to  please  in  reflection.  The 
which  do  not  coincide  with  what  we  esta-  reason  of  this  is  obvious  from  the  law  of  aa- 
biished  as  the  standard  of  comparison,  the  sociation ;  for  since  they  ire  in  general  at- 
greatest  ultimate  happiness.  We  have  seen,  tended  with  success,  and  are  consistent  with 
that  if  any  of  them  be  made  the  primary  and  productive  of  the  several  inferior  plea* 
object  of  pursuit,  happiness  cannot  be  ob-  snres  in  their  due  d^ree,.and  are  aboinr- 
tainedi  and  that  the  greatest  degrees  of  ther  increased  by  the  moral  and  religioos 
tiiese  pleasures  are  to  be  obtahied,  not  by  pleasures,  they  receive  fresh  addition  opon 
making  them  our  primaiy  object,  bnt  sub*  every  gratification,  and  therefore  increase 
nitting  ourselves  to  the  guidance  of  bene-  perpetually  when  the  affections  are  culti- 
▼olence  and  piety.  We  might  hence  alone  vated  as  they  ought  to  be. 
be  inclmed  to  consider  the  inference  a  just  64.  The  pleasures  of  benevolence  are 
one,  that  the  afiections  of  benevolence  and  self-consistent — All  may  share  them  witb- 
piety,  and  those  actions  to  which  they  out  diminishing  their  mutual  happiness, 
prompt,  should  be  made  by  as  our  primary  Harmony  and  mutual  co-operation  prevai 
object.  We  shall  feel  our  ground  more  among  the  benevolent;  and  benevolent 
sore  vHien  we  enter  into  the  positive  argn-  actions  have  a  tendency  to  excite  eorres- 
ments  for  these  premises;  and  we  now  pro-  pendent  actions  indefinitely. — By  degrecsy 
ceed  to  ascertain  what  rank  the  benevolent  when  benevolence  has  arrived  at  its  dne 
affections  should  liave  in  onr  rale  of  life. —  height,  all  the  sensibilities  of  the  individoal 
And  here  it  is  to  be  laid  down  as  a  principle,  for  himself  wiU  be  more  or  less  transfen-ed 
that  the  cultivation  ofthese  affections  should  upon  others,  by  his  benevolence  and  com- 
be made  a  primary  object  of  pursuit  for  the  passion  for  them.  And  in  like  mannoTy 
fbUovring  reasons.  when  onr  moral  sense  is  sufficiently  esta- 

69,  Benevolence  improves  the  inferior  blished  and  improved,  and  we  are  capable 

pleasures,  by  Umituig  and  regulating  them,  of  being  influenced  to  perform  what  is  fit 

as  we  have  already  seen  in  the  course  of  onr  and  right,  by  the  consideration  that  it  is  so, 

former  inyestigations.— Agam  the  pleasures  our  imperfect  sensibility  for  others  tends 

of  benevolence  unite  and  coincide  with  to  diminish,  by  being  compared  with  it,  onr 

those  of  piety  and  the  moral  sense.    That  exorbitant  attachment  to  ourselves ;  at  the 

benevolence  nnites  with  piety  is  obvious ;  same  time  that  compassion  takes  off  oor 

for  by  the  love  of  the  good  we  are  led  to  thoughts  from  ourselves.    And  thus  benevo- 


love  the  souree  of  goodness ;  and  back  again  lenoe  to  a  single  person  may  nltimatdy  bo- 

from  the  love  of  God  to  the  love  of  all  that  come  equal  to  seUf-tnterest  by  this  tendency 

he  hss  made.  The  pleasures  of  beooTolence  of  self-interest  to  increase  b^evolenoe,  and 

are  one  principal  source  of  the  moral  sense,  reciprocally  of  benevolence  to  lessen  selA 


and  the  moral  sense  in  its  torn  improTCs  and  interest,  though  originally  self-interest 
enforces  them  entirely.  indefinitely  greater  than  bencTOlence ;  and 
63.  Tlie  pleasures  of  benevolence  are  thus  we  may  learn  to  be  as  much  concened 
unlimited  in  theur  extent— In  order  to  shew  for  others  as  for  ourselves,  and  as  little  con- 
that  the  pleasures  of  sensation  did  not  de-  ceroed  for  ourselves  as  for  othen. — ^It  is 
serve  our  primary  attention,  an  extreme  not  often  that  benevolence  is  thus  httghtea- 
case  was  taken  of  a  person  who  actually  ed :  perhaps  in  the  strictest  sense  it  can 
made  th^m  his  primary  object :  in  the  same  never  reach  this  height  in  the  present  slate ; 
way  suppose  a  person  to  take  all  opportn-  but  take  the  case  where  there  is  a  deddod 
nities  of  gratifying  his  benevolent  desires,  preponderance  of  benevolence  over  eveiy 
making  it  his  study,  pleasure,  and  constuit  feeling  vriiich  bean  the  character  of  male- 
employment  either  to  promote  happmess,  or  volent  It  is  not  perhaps  capable  of  proof, 
to  Icraen  misery.  Now  it  is  yery  obvions,  but  certainly  has  decided  probability,  tbat 
that  he  would  have  a  very  large  field  for  in  the  circle  in  which  each  moves,  wad  in 
cxoreise,  no  less  than  the  whole  round  of  the  cirele  of  the  race  at  large,  hiippiMSB 
domestic  and  social  relations.  And  if  his  decidedly  preponderates.  If  the  benevo- 
benevolence  were  pnre,  and  regulated  by  lent  individual,  though  he  do  not  see  this  ba* 
the  dictates  of  piety  and  the  conscience,  he  lance  of  happuMfs  clearity,  yet  has 
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CMnftntiUe  generil  knowledge  of  it,  he  —-There  is,  however,  tliistxceptioii;iHiere 
■nt  be  •  greet  giiner  in  the  whole  by  his  wishing  evil  to  some,  disposes  us  to  be  more 
bcoevolencey  beouise  tlras  he  has  a  source  benevolent  on  the  whole  (as  in  tlie  case  of 
of  constant  gratification  in  the  perception  of  what  is  called  a  jusi  indignation  against  the 
sneh  a  preponderance  of  happiness  among  vidoos),  it  may  somewhat  aid  the  moial 
those  in  whose  happiness  he  has  learned  to  progress  in  the  lower  stsges  of  benevolence, 
rejoice  in  some  meonre  as  in  his  own.  Bnt  it  is  exceedingly  dangerous  to  encon- 
6S.  It  will  confirm  oar  belief  that  the  rage  such  a  disposition  of  mind,  by  satire. 
cultivation  of  benevolence  should  be  made  invective,  or  dispute,  however  unworthy 
n  primaiy  punult  of  life,  if  we  recollect  the  opponent  may  be ;  for  fostered,  it  will 
that  iti  pleasnns  lie  open  to  all  kinds  and  soon  wear  the  features  of  illwiU,  will  soon 
dep«es  of  men,  since  every  man  has  it  in  totally  become  rank  malevolence. 
his  power  to  benefit  others,  and  since  we  67.  We  must  not  only  forego  the  plea- 
all  stand  in  need  of  each  othen  good  offices,  rares  of  malevolence,  but  patieutly  and  re- 
<— Unlike  the  bnite  creation,  we  are  de-  solotely  endure  the  pains  of  benevolence. 
pcndnt  npon  each  other  from  the  cradle  particohirly  those  of  compassion.  But  we 
tothegrave,  fi>r  fife,  for  health,  for  conve-  shall  iwt  be  losers  on  either  of  these  ac- 
nienee,  fer  pleasure,  for  inteOectnal  aocom*  counts.  Tlie  pleasures  of  the  moral  sense, 
pl^imfntf,  and  aie  unable  to  snbsbt  with  which  result  from  these  virtues,  will,  in  the 
comlbrt  singly,  or  even  in  very  small  soci-  fint  case,  compensate  for  wliat  we  forego; 
cties ;  and  this  may  be  considered  as  a  maik  in  the  last,  overbalance  what  we  endure. 
if  the  superior  excellence  of  nan^s  social  Besides,  mercy  and  forgiveness  are  in  them. 


pleasures.   AU  the  tendencies  of  the  events  wives  pleasures,  and  in  the  event  prodoo- 

of  fife,  ordinary  and  eztraordinaiy,  of  the  tive  of  many  others;  and  compassion  gene- 

relatiouft  of  fife,  of  the  various  pleasures  ^^^7  leads  us  to  such  con(]nct  as  makes  the 

which  have  been  enumerated,  to  connect  afflicted  to  r^oice,  and  increases  our  dis« 

«s  together,  to  connect  accidental  assod-  position  to  rejoice  vrith  them, 
ntions,  and  those  forced  upon  us  by  the        68.  As  benevolence  is  thus  supported  by 

common  situation  of  man.  and  his  situation  many  direct  arguments,  there  are  many  simi* 

in  society,  into  permanent  affections,  prove  lar  and  apposite  arguments  to  prove  that  ma« 


the  same  thing;  so  great,  indeed,  is  this  levolence  is  the  bane  of  human  happiness; 

tendency,  that  two  men  vrithout  dauns'to  that  it  occasions  misery  to  the  agvnt  as  well 

the  title  of  benevolent,  can  scarcely  be-  as  the  sofierer;  that  it  is  indefinitely  in- 

come  femifiariy  known  to  each  oth^r.  with-  consistent  vrith  itself,  and  vrith  the  course 

ont  conceiving  some  good-vrill,  complai«  of  nature ;  and  that,  consequently,  it  is  ini. 

aaBoe.coBpnBsion,  and  tenderness,  f9r  each  possible  that   it  should  subsist  for  ever. 

ether.— Fbrther,we  love,  esteem,  and  assist  Now  att  these  become  so  many  indirect 

the. benevolent  more  than  others :  so  that  a  arguments  for  benevolence,  and  urge  us  to 

benevoleBt  action  not  only  excites  the  rer  make  the  cultivation  and  exercise  of  it  the 

ceiver  to  n  gratefiil  return,  but  also  the  by*  supreme  pleasure  and  end  of  our  Uves.^^ 

stander  to  approve  and  revrard:  and  be<;  In  order  to  make  this  appw  more  fully. 

nevolcnce  receives  a  hundred-fold,  even  we  have  only  to  take  a  survey  of  human 

in  this  worid. — ^  But,**  says  the  exceUent  life,  the  revene  of  what  we  have  ahready 

Hartley,  **  it  would  be  endlew  to  pursue  attended  to.     liyuries  are    increased  by 

this.    Benevolenoe  is.  indeed,  the  grand  mutual  injuries,  till  at  but  mutual  suflerings 

design  and  purport  of  human  life,  of  this  obfige  both  parties  to  desist :  the  mcrease 

probationBry  state ;  and  every  circumstance  and  constitution  of  human  nature  give  nnm* 

of  human  life  duly  considered,  must  and  berless  admonitions  to  ferbear ;   and  the 

does  point  to  it  directly  or  udirectiy."  hand  of  every  man,  and  the  power  of  every 

66.  As  it  ii  now  established  that  bene-  .thing,  is  against  the  malevolent.    So  that 

volence  m  a  priasary  punuit,  it  feUows.  if  we  suppose  a  number  of  beings  to  be 

that  aU  the  plessures  of  malevolence  are  perely  malevolent,  and  consequently  to 

cxdnded.  m  direct  obstacles  to  our  happi-  !»▼«  an  indefinite  number  of  enemies,  they 

DOS.  The  lower  plenmits  may  aU  be  nmde  would  first  cease  from  their  enmity  on  ac« 

consistent  vrith.  and  even  subservient  to^  count  of  their  mutual  sufiferings,  and  be- 

benevolence,  by  the  Uautations  and  power  come  purely  selfish,  each  being  his  ovm  sole 

of  it:  bntt|meef  malevolence  are  quite  in-  friend  and  pri>tector ;  and  altervrards.  by 

compatible  |ritb  it    As  fer  as  malevolence  mutual  good  offices  endear  themselves  to 

is  aUovied,  bcnevoleBee  must  be  desftoyed.  eadi  other  ^  so  that  at  bst  each  of  thoa 
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^rfd  have  an  mdcfinite  nnmber  of  friend*,    flctcy,  in  this  naptti,  by  nitififf  tfe  t(»«f| 
and  tbiu  would  be  indefinitely  bappy.—    awe,  and  other  eaalted  eaotioas  of 


Thia  is,  in  part,  mere  ipppositioii ;  bnt  its     mind  attending  oor  addresses  to  God,  with 
obvioos  correspondence  with  what  we  see     our  afieetions  towards  nan,  so  as  to  * 


and  feel  in  real  life,  is  a  strong  anrument     prove  and  parify  ften.    Petitions  fortiM 
both  of  the  infinite  goodness  of  God,  and    increase  of  oar  benevoleDoe,  and  tbe 


consequently  of  the  tendency  of  all  beings  pressiaa  of  our  aaalevolence,  faava  the 

to  nniimitcd  happiness  through  benevolence,  tendency.— Again,  all  meditations  u^n  Ibe 

For  tite  beings  whom  we  have  supposed  to  attributes  of  God,  and  partfcularly  opon  fab 

set  out  witli  pure  malevolence,  could  no  infinite  benevolence  towards  all  his  crear* 

more  rest  at  pure  selfishness,  or  any  other  tnres,  have  a  strong  tendoaey  to  refiM  and 

intermediate  point,  than  they  could  at  pure  aagment  our  benevolent  aifections.r«^iKl« 

malevolence.— And   tho5   the   arguments  h»tly,  the  frecptent  consideraflion  of  oitt 

which  exclude  pure  malevolence,  uecessa-  awn  unwortlanea^  our  entire  depondenca 

rily  infer  that  pure  unlimited  benevolence  npoii  God,  &«,  raises  in  us  compassion  lot 

should  be  the  ultimate  object  of  man.  otfaen,  aa  weU  as  concern  and  eaniert  da* 

sires  and  psayers  for  oofselires.    Andoom* 

CuUwre  of  Benevolence,  passion,  m  tliis  impeifect  probationary  amte^ 

69.  In  order  to  augment  the  benevolent,  is  an  essential  and  principal  part  of  oar  be* 


and  suppress  the  malevolent  afiections,  we  nevolent 
should  diligently  practbe  all  such  acts  of 

friendship,  generosity,  and  compassion  as  our  Rukifir  the  Coadact  ef  Men,  towardt 

abilities  of  any  kind  extend  to ;  and  rigorous-  other  m  Soaety* 

lyrcfiainfromallsalliesofanger,re8entment,  practicai,  bemeyolbmcb. 
envy,  jealousy,  Set,  For  though  our  afiections 

are  not  directly  and  immediately  subject  to  72.  Having  now  established  the  poatioBy 

the  voluntary  power,  yet  our  actions  are ;  that  benevolence  should  be  a  priasary  pur* 

and,  consequently,  tiirougb  them,  our  af-  suit  ofmen,  it  follows  that  we  shonMainta 

fections.    He  that  at  first  practises  acts  of  direct  every  action,  so  ar  to  produce  the 

benevolence  by  constraint,  and  continues  greatest  happiness  and  the  least  misery  in 

to  practise  them,  will  at  hut  have  associated  oor  power.    This  is  the  rule  of  condaet  to* 

with  them  such  a  variety  of  pleasures,  as  vrards  our  fellow  creatnres,  which  uttiver» 

to  transfer  a  great  instantaneous  pleasure  sal,   unlimited  benevolence  inculcates/— 

npon  them,  and  produce  in  hhnself  tfie  af-  Bet  the  application  of  this  rale  in  real  USe^ 

fections  from  which  they  naturally  fiow.  is  attended  with  considerable  dUHcultiea 

In  the  like  manner,  if  we  abstam  from  ma-  and  perplexities.    It  is  impossible  lor  the 

levolent  actions  and  expressions,  we  shall  most  sagacious  and  experienced  to  mako 

dry  up  the  iR  passions  which' are  the  sources  any  very  accurate  estimate  of  the  fiitnra 

of  them.  consequences  of  particular  actons,  so  a»)  ia 

70.  With  the  same  objects  in  view,  it  wiH  all  tlie  variety  of  circumstances  which  oc* 
be  of  great  use,  fireqnently,  to  dwell  upon  cur,  to  determine  justly  vrhtcb  action  wonid 
the  great  pleasures  and  rewards  attending  contribute  most  to  aogment  happibess  an4 
on  benevolence  j  and  also  upon  the  many  lessen  misery.  Instead,  therefore,  of  thia 
evils,  present  and  future,  to  wliich  the  very  general  rule,  we  must  anbsU'tuta  othera 
contrary  dbpositton  exposes  us.  For  thus  less  extennve,  and  subordinate  to  it,  admitv 
we  shall  likewise  transfer  pleasure  and  pam  ting  of  a  more  commodious  applicatfon. 
by  association  npon  these  dispositions  re-  Whatever  rules  are  laid  down  for  this  |mr» 
spectively ;  and  rational  self-interest  vrill  be  pose,  it  b  obvious,  that  theb  coincidence 
made  to  produce  pure  benevolence,  and  to  most  add  strength  to  each ;  and  that  vrlMi 
extinguish  all  kinds  and  degrees  of  nwlevo-  tfiey  dififer,  or  are  apparently  opposite  to 
lence.  each  other,  tliis  diflference  or  opppoiition 

71.  Frequent  and  fervent  prayer  for  most  moderate  or  restrain  theirappKealioiK 
others,  trieiids,  beneihctoni,  strangeia,  and  On  t^  vrhofe,  however,  the  ganml  resale 
enemies,  has  a  very  great  and  decided  ten>  wiH  pfove  the  best  direction  for  promoting 
ilency  to  augment  b«ievoience,  and  to  ex-  the  happuMss,  and  tessening  the  ndsery,  of 
tingnish  malevolence.    All  esertiona  of  our  otfcen. 

aHectiona  cherish  tliem;  and  those  nnde  79.  Hartley  kys  down  fiia  fbttowtng  tea 

tmder  the  more  immediater  sense  of  the  di*  labordinate  rales :  '*  i.  That  we  obey  tha 

vine  Attiflmte^  hava  an  eztraofdinai^  of-  ta^^luia  preeept»|  in  Iheaatanly  obviona 
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• 

MMlifhg  of  tbein.— f .  Hiat  we  shmild  pay  to  exist  u  children  of  mortality.  Onr  ac* 
Kreat  regard  to  tlie  dictates  of  oat*  own  mo-  tions  may  inflaence  others ;  onr  deriations 
r«I  sense,  and  to  those  of  others.— 3.  That  may  prodace  more  extensive  demtions,  of 
in  deKberate  actions  we  should  weigh  tiie  wtiicA  we  have  no  linowledge.  Perhaps 
)»robable  consequences  .on  each  side.—  there  is  scarc<ly  an  important  action  In  our 
4.  That  we  are  uot  to  be.  guided  implicitly  lives,  the  conseqnemies  of  which  are  con* 
by  the  mete  impulse  of  compassion  and  fined  to  ouraeWes,  or  even  to  oar  own 
good-win  i  yet  that  great  regard  shonid  be  sphere  of  ob8ervation.*-^Besides,  if  we  were 
paid  to  them  in  onr  condnct.— 5.  Tliat  we  nnable  to  lay  down  general  rales  for  con- 
•hontd  place  oorselves  in  the  situation  of  dact,  and  were  obliged  to  decide  upon  each 
the  persons  concerned.— 6.  That  perions  iA  action  as  it  occurred,  it  is  scarcely  possible 
the  near  rebttons  of  life,  benefiictont,  de-  that  we  should  avoid  the  Influence  of  heat* 
pendants,  and  enemies,  seem  to  have,  iii  ed  feeliiig ;  and  seldom  shonid  we  possess 
most  cases,  a  prior  daim  to  strangen.— T.  that  attraction  of  mind,  which  would  ena* 
'lint  benevolent  and  religions  VersOtis  have,  hie  ns  to  leave  the  present  out  of  consider- 
all  other  things  being  eqoal»  a  prior  claini  ation,  and  view  with  calmness  and  impartia- 
to  the  rest  of  mankind.— 8.  That  we  should  lity  the  tenderness  of  our  actions.  Innumer- 
oontribnte,  as  &r  as  lies  in  onr  power,  to  able  are  the  cases  in  which  interest  or 
tlie  moral  and  religious  improvement  of  passion  paint  in  vivid  eolours  the  course  to 
others.— 9.  That  we  on^ht  to  pay  the  strict-  wtitch  they  prompt,  and  throw  into  the 
est  regard  to  truth,  liotli  in  onr  affirmations  hack  groniid,  ami  render  almost  impercepti- 
hnd  in  onr  promises — ^10.  Hiatwe  ought  ble,  the  diflgen  which  shonid  induce  us 
to  obey  the  eivil  magistrate  and  the  lavrs  of  steadily  and  perseveringly  to  avoid  it: 
the  community."— These  rules  we  think  hen<!e,  we  may  lay  it  down  as  indispensa- 
tnly  unexceptionable ;  and  ire  shall  foQow  bly  necessaiy,  that  there  should  be  general 
Uw  order  of  Hartley,  enlarging  on  some  of  nilet  Ibr  conduct,  and  consequently  a  de- 
tbem  as  we  proceed.  It  appears,  however,  viation  from  a  genenl  rale  must  of  itself  be 
to  be  desirmble,  that  we  first  enter  a  little  an  evil. 

Into  the  coBsidention  of  tiie  necessity  of  75.  Yet  there  are  cases  in  which  the  ge- 

onr  acting  npon  general  rales  of  conduct  neral  rale  seems  to  fail  of  application ;  in 

74.  To  show  that  geaetal  rales  o#  con-  vrhich  the  immediate  cpmeqnences  are 
duct  are  necessaiy.  in  the  present  state  of  such  as  benevolence,  equally  with  self  inter* 
bmnaB  natnre,  it  is  simply  requisite  to  an-  est,  seems  to  reject.  In  such  cases  our 
swer  the  question.  What  would  be  the  state  inquiry  should  be,  what  would  be  the  con- 
of  tfnqgB  vrithottt  them?  We  should  then  sequence  if  the  conduct  became  sfueral, 
be  nnder  the  necessity  of  calcnfaiting  in  which,  in  my  individual  case,  seenu  to  be 
every  case  that  comes  before  ns,  onvrhat  so  ftvonrable  to 'happiness,  social  or  pri- 
side  the  good  or  evil  attending  certain  ac-  vate.  And  if  we  have  reason  to  believo 
tions  prepoqi^eretes.  In  Act,  onr  lives  that  it  wouM  he  injurious,  our  belief,  in  the 
would  be  a  series  of  thought,  instead  of  beneficial  tendency  of  the  individual  ac- 
whet  they  were  designed  to  be,  a  series  of  tion,  slionld  be  considered  as  less  fi>unded ; 
actioo.  A  total  stop  would  be  put  to  the  we  shonid  perhaps  in  aU  cases,  certainly  in 
boshiess  of  Kfe,  and  instead  of  regularity  most,  unhesitatingly  sacrifice  much  private 
end  eenristencylB  a  person's  conduct,  we  advantage,  and  even  the  apparent  good  of 
must  expect  to  find  nothing  but  a  series  of  others  to  coosbtency  m  on^  adherence  to 
actions,  oenstantly  proceeding  fram  no  what  on  the  whole  most  be  best  We 
iteedy  principle,  and  marked  with  all  the  may  indeed  thmk  that  the  consequences 
features  of  inconsistency.— But  lurther,  we  which  would  arise  from  the  general  adoption 
are  led  to  the  Mme  conclusion,  when  we  •  of  our  individual  conduct,  ought  not  to  be 
consider  our  ignorance  of  futurity,  and  the  nttribnted  in  any  way  to  ns ;  but  we  should 
ittle  tine  and  leisnre  possessed  by  the  go-  recollect  that  if  we  once  break  doira  the 
MeraKty  of  men  for  the  faivestigation  of  the  barrier,  however  small  the  breach,  the  ad- 
eonaeqaences  of  their  actions.*  We  notun-  vantage  gained  by  the  enemy  is  evident. 
freqneatly  are  nnable  predaely  to  trace  In  Act,  %vhen  once  we  remove  the  limits 
even  those  eoaseqaencet  viliieh  are  imme*  which  reason  and  revelation  ^Kf  we  usurp 
diate  and  apparent,  stfll  less  these  which  to  ourselves  the  privilege  of  the  Almighty, 
arise  aDeatly  and  gndoally  in  the  lapse  of  and  eanaot  fiul  to  prave  onr  own  weakness, 
time.  The  consequences  of  our  actions  —It  is  on  this  grannd,  and  with  great  jus- 
may  faMt  vrhen  the  agents  have  long  ceased  tice,  that  Mey  consideit  crimes  as  deriv* 
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iof  tbtir  cHmiiMlity,  aetsoBiidiftomtb*  obmu,  tliat  if  aU  who  could  afiird  it  gave 

coii3equeiice9  of  the  individual  action,  a9  to  the  poor  to  the  extent  of  their  ability, 

from  the  cQQseqaences  which  would  rMuU  the  sources  of  industry  would  be  dried  up, 

from  sucli  actions  becoming  general*  ^Ilios  and  society  would  immediately  fall  into 

the  man,  who  by  the  forgery  of  a  one  pound  such  confiuion,  that  if  tho  ideas  of  pnaisb- 

note;  may  probably  render  no  individual  ment  were  not  veiy  enUghtened*  alms-giv- 

injury  worth  estimating  in  the  punishment  ing  might   be   deemed  a 'capital  crime, 

of  a  fellow  creative »  and  another,  who  by  Hence  we  might  argue  from  Ui«  general 

the  forgeiy  of  a  large  bill,  without  direct  priuciple  already  laid  down^  that  we  ought 

intention^  nuns  an  individual  fiunily,  are  not  to  give  at  all ;  and  we  think  Paley 

both  equally  culpable  in  the  eye  of  reason,  defective  in  appearance  at  least  fi>r  having 

and  perhaps  as  fiir  as  punishment  is  beuefi*  furnished  no  clue  to  a  solution  of  the  diffi- 

cial  to  othea,  he  who  has  forged  the  one  culty.     It  is  immediately  solved  by  the 

poimd  note    deserves  greater  severity  of  restrictive  rule  which  has  been  laid  down ; 

punishment,  because  the  means  of  conunit*  What  is  the  probability  that  alms-givi^f 

ting  his  depredation  on  society  are  much  will  become  general,  or  even  so  general 

more  practicable  than  in  the  other  case,  as  to  produce  the  feared  effects  in  a  small 

But  in  both  it  is  not  the  individual  injury  degree  ?    If  this  be  very  small,  we  have 

•nstatned  that  is  to  regulate  the  proportion  nothing  more  to  do  than  to  consider  which 

of  demerit,  bnt  the  consequences  which  is  the  best  direction  for  our  superfluities 

would  follow  the  total  destruction  of  com*  and  give  with  the  certainty  that  our  coi^ 

nercial  intercoarse  and  of  mutual  confi-  duct  will  not  beoeme  so  univeoal  as  to  res* 

dence.  der  it  ii^urious  instead  of  bene6cieL— We 

76.  By  the  application  of  this  iaportant  oow  proceed,  following  Hartley  as  our  outp 

principle,  mnch  df  that  olMcuvity  is  dissi-  lioe,  to  consider  those  roles  of  conduct  by 

pated,  which  seems  to  involve  some  qoes*  which  we  may  safely  guide  ooraelfesthvo^gh 

tions  on  morals  which  are  intimately  con-  the  intricacies  of  human  life, 

nected   with   the   wellbemg  of  society*  77.  The  first  role  is  that  we  obey  the 

Many  of  those  violations  of  veracity,  for  Scripture  precepts  in  the  natural  obvious 

instance,  which  even  benevolence  seems  to  neamng  of  them.— The  Scripture  piecepta 

autliorise,  will  appear  to  be  direct  devia*  ve  iodeed  in  themselves  the  rule  of  ^fe. 

tions  from  the  soundest  principles  of  moral-  Tliere  is,  however,  the  same  kind  of  iliffi* 

ity,  and  consequently  to  be  unauthorised  culty  in  applyuig  them  accurately  to  parti- 

by  benevolence,  when  viewed  in  tlieir  fiur  cular  cases,  as  ui  applying  the  above-men* 

extent,  liowever  much  tlie  immediate  con*  tioned  most  general  rale,  by  means  of  an 

■equeilces  may  seem  to  demand  them. —  estimate  of  the  consequences  of  acdoniL 

There  is,  however,  one  restriction  to  this  It  is  impossible  in  many  particular  caaas  to 

rule  which  seems  to  be  necessary  in  order  determwe  precisely  the  connection  of  the 

to  enable  us  fully  to  submit  to  its  mfluence.  action  with  the  precept.    Hmrcver,  unless 

It  b  whether  the  probability'  of  our  con«  it  would  obviously  lead  a  pmon  to  act  in 

duct  being  generally  adopted,  be  sufficient  opposition  to  some  or  other  of  the  ioUowiog 

lo  counterbalance  the  advantages  or  disa(^  rules,  it  is  the  safest  way,  in  the  particular 

vantages  which  wouhl  arise  if  such  general  eircumstances  of  real  life,  to  recollect  the 

adoption  took  phice. — Let  us  apply  it  to  Scripture  precepts,  and  fajfow  them  in  their 

the  case  I  have  Already  adduced  of  the  vio-  first  and  most  obvious  sense. 

lation  of  truth.    Now  it  is  very  obvious  78.  Secondly,  great  regard  omst  be  had 

that  m  most  caset  m  which  tliere  is  any  both  to  the  dictates  of  our  own  moral  sease^ 

strong  tendency  to  such  violation,  it  arises  and  that  of  others.    It  is  remarked,  with 
from  the  desire  to  remove  or  avoid  some  ,  great  josti^  by  Ur.  Aikin,  that,  in  a  mwd 

ill  attendij^s  our  adherence.    Hoace  the  whose  moral  powers  have  been  cultivated, 

temptation  torepetitioni  either  by  ourselves  second  thoughts  are  seldom  the  best.    The 

or  others,  will  always  be  sufficiently  power-  first  are  the  impulse  of  well-regulated  feel* 

fill,  if  no  cotuterbalanong  considerations  ing^  and  are  produced  instantaneously  with* 

prevented   to  uiduce  us  to  deviate  from  ootltttention  to  all  the  petty  suggestions  of 

jtnith,  and  therefore  the   probability  of  atU^  which  crowd  tbems^lvea  ua  various 

our  conduct  becoming  general,  is  indefi*  ways  into  our  mipds,  and  by  leading  to 

aitely  great,  and  conaequentfy  mdefinitely  doubt,  and  then  aided  by  inctaation  te 

•tiengtheni  the  reasons  we  draw  against  disobey,  prevent  tlie  efficacy  of  the  coo- 

audi  devhitionsfrDm  their  ill  elfects  W  thty  science,  and  tlirow  a  mist  over  the  before 

beeoMe  genetaL— -On  the  other  bend,  it  is  clear  dirtcdons  of  duty  .—With  respect  to  the 
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■Mtal  tean  of  •thnii  two  mothret  ahonld  ftronger  dainu  forbid  nt  to  r^ve,  and  to 

UMtee  us  to  regBid  in  dictates.    The  one  deny  oanelves  that  exqakite  lomry  which 

it  fNweiy  benevoleDtj  we   ought  not  to  arises  from  the  exercise  of  hnmaniry^* 

throw  mf  inpedintnt  ia  the  way  of  the  si.  Fifthly|  the  role  of  pladng  ourselver 

do^  of  othen :  the  other  its  that  pmdeace  in  the  several  situations  of  the  perMns  con- 

and  hanilicy  diroct».  that  we  nse  the  expo-  eemed,  and  hiqairiBi;  what  we  shoald  tbea* 

nence  aad  the  ftelaigs  pmdaced  hy  great  expect,  is  of  excellent  use  ibr  diiectiog,  in* 

■Mual calinre,  a§  gosdesof  our  own  eon*  forcing,  and  restraumig  oar  actions,  and 

Aict  for  prodadng  in  us  a  steady,  cototant  sense 

79.  Thiidiy,  it  is  f«ry  proper  that^  hi  all  of  what  is  fit  and  eijnitable.— Tius  nile  is  so 

deUberale  actions,  we  weigh,  as  well  as  we  comprehensive,  that  it  may  be  called  tiMr 

can^  the  pi«hab)e  tasseqaenccs  on  eadi  snra  aadsobttviee  of  Chtistiaa  morality.  It 

iide,aad8dihr  the  bafamce  to  have  some  has  been  ohjeeC^  by  soihe,  thafitteadM 

iiiftnnoehi>alleasss,oiidpartfcohr)ywheff«*  notttny,  foritsliows  not  what  Justice  is; 

the  other  rales  do  not  interfere,  or  where  and  that  it  is  an  imt>roper  rale,  for  we* 

Ihey  foil  ef  upplicatioo.    But  they  are  ge-  ought  not  to  do  to  otheie  what  we  shoqid* 

Dsmlly  the  dlctatei  of  selteterest  and*  wish  them  to  do  to  us,  but  what  we  may 

pride,  to  be  deteraUned  by  onr  own  jodg-  justly  expectthem  to  do  to  as.    But  this  isr 

Mflols  as  to  consaqnencc,  m  opposatioo  to  no  leal  ob)eetioai    Hie  object  of  the  rale- 

of  doty.  most  probably  is,  to  serve  as  a  criterion  of 

K  fMrlhlyi    Hie  imnjHse  of  the  more  doty  which  should  counteract  the  impres- 

iastantMieoaB  eoiotioos  of  good-will  and  slons  of  self.    We  never  need  fear  lest  we* 

eompassion  will  not  always  foraish  a  suffi-  shoald  ean^  onr  imaginary  substitiltton  to- 

cient  guide  $  at  the  same  time  they  ought  too  great  a  ItaigtN,  and  think  of  what  paf 

to  have  great  regard  paid  to  them,  lest  we  sion  or  interest  might  lead  ns  to  expect: 

contract  a  philosophic  hardness  of  heart  wlien  not  onder  the  influence  of  passhm 

by  pietendkig  to  act  npon  higher  and  more  or  interest,  it  is  more  than  probable  that 

extensively  benevolent  views  than  vulgar  we  shall  be  gpided  suffieientiy  accurately. 

muMls,  or  the  more  feelhig  sex.  Sec,  Some,  Our  only  danger  is,  lest  we  should  not 

however,  c^rry  this  much  too  for  on  the  go  for  enongh,  that  we  should  admit  of 

other  side,  and  encoor^e  many  public  mi^  this  principle,  which,  if  circnmstances  fud 

cUcfo  through  a  fobe,  raisgnid^  tenderness  been  real,  ought  to  liave  had  no  place. — 

to  criminsls  pebons  in  distress  through  This  rale  of  duty,  says  Dr.  Reid,  compre* 

ptcaent  vice.  Ate.    When  foeKng  is  thus  bends  every  rale  of  justice  without  excep- 

nade  the  gaide  of  conduct,  he  who  can  tion.  It  comprehends  aK  the  rehitlve  duties, 

best  phqr  open  the  sympathy,  and  best  do-  arising  either  from  the  more  permanent  re* 

coiato  his  tale  of  woe,  will  meet  with  a  re-  lations  of  parent  and  child,  of  master  and' 

ward  for  his  tngennity,  doe  only  to  the  mo-  servant,  of  magistrate  and  subject,  of  hai- 

dest  merit  which  shrinks  from  the  public  band  and  wifo,  or  from  the  more  transient 

view,  or  at  least  obtrudes  not  itself  upon  relations  of  ridi  and  poor,  of  buyer  and  sel« 

oor  notice.    The  inidry  done  to  society  at  ler,  of  debtor  and  creditor,  of  benefoctor 

brge  by  this  ill-directed  compassion,  so  ge-  and  beneficiafy,  of  friend  and  enemy.    It 

aerally  prevalentfbecanse  it  gratifies  with-  comprehends  every  duty  of  charity  aqd  ho« 

ont  trouble,  is  vc^r  great  indeed }  and  while  numity,  and  even  of  courtesy  uid  good 

we  have  it  in  oor  power  to  cultivate  com-  raannera. — He  who  acts  invariably  by  this 

pnsiion  and  sympathy,  by  the  view  and  the  rale,  will  never  deviate  fWnn  the  principle' 

relief  of  real  misery  and  soflering  worth,  of  his  duty  but  from  an  error  of  his  judg- 

tlw  desira  of  sneh  cultivation  is  scare%  ment. 

soficientto  excnipote  ns,  when  our  miods  8f.  'Oe  wovd  jmtice  (says  Mr.  Stewart, 

lave  acquired  some  degree  of  comprehen*  in  hh  ^Dntltiies"),  in  iti  most  extensive 

sion,  Rom  the  charge  of  prefening  a  selfish,  signification,  denotes  that  cfisposition  which 

indolent  gratification  to  the  good  of  others,  leads  us,  where  ooi'  ovMi  traiper,  or  pas- 

ffo  use  tbe  words  of  the  elegant  Stewart,  sions,  or  interest,  are  conceraed,  to  deter- 

<*  the  dictates  of  reason  and  conscience  in-  nrine  and  to  act  without  bemg  tdoved  by 


form  OS,  in  language  which  it  is  impossible  partial  considefations.  In  order  to  ftee  our 
to  nristske,  that  it  is  sonsettmes  h  diity  to  minds  from  the  influence  of  these,  expe* 
check  the  most  amiable  and  pleasing  emo-  rience  teadKs  as  either  to  recollect  tlie 
lions  of  tbe  heart ;  to  withdraw,  for  exam-  judgments  we  have  formerly  passed  m  shni- 
ploifinom  the  sight  of  tfassedisticssfs  which    larcircnmstuwes,OBthocoadnetofolhen; 

%9 
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or  to  state  dues  to  oimelves  in  wliich  we,  U  irnich  len  vice,  or  ciiminal  iDtention,  is 

4ttd  ftlioar  personal  coBoerm,  are  entirely  the  world,  .than  is  conunonly  imaiKined; 

Ictl  out  of  the  question.— Justice  operates,  snd  that  the  greater  part  of  the  disptttes 

fifst,  in  restraining  tlie  partialities  of  tlie  among  mankind  arise  ftom  motoatwaCake, 

temper  and  of  the  passions }  and,  secondly,  or  misapprehension.    Every  man  maat  re- 

hi  restrainmg  the  partialtties  of  selfishness,  eolleet  many  instances  in  which  hit  aiotiTfn 

where  a  competition  takes  phce  between  have  been  grossly  misapprehended  by  the 

our  interest!  and  tliose  of  other  men.  These  world ;  and  it  is  reasonable  for  fahn  to  mOaw 

two  modifications  of  justice  may  bedistin-  that  the  case  may  hare  been  the  same  witb 

gnished  from  each  other,  by  calling  tlie  first  other  men.    It  is  bnt  an  ilistaDee  tiien  of 

candour,  the  second  integrity,  or  honesty,  that  jtistice  we  owe  to  others,  to  make  the 

The  Professor's  remarks  on  tlie  subject  of  most  candid  allowancet  for  their  apparent 

candour  are  rery  valuable  and  hnportant ;  deviation,  and  to  ghre  every  action  the  moot 

and  we  deem  no  apology  necessary  for  lay-  favourable  construction  it  can  poasibly  ad* 

ing  them  before  our  readeis.    This  disposi-  mit  of.— Such  a  temper,  while  it  renders 

ticm,  be  observes,  may  be  considered  tis  a  man  respectable  and  amhdrie  hi  society, 

three  point*  of  view ;  as  it  is  dispfaiyed  oofttribntes  perhaps  more  than  noy  otber 

in  judging  of  the  talents  of  others;    in  circunuUnce  to  his  private  happmess. 

judgiug  oi'  their  intentions ;  and  in  contro-  B6.  Caudoor,  in  controversy,  implies  si 

vcrsy.                                                        .  strong  sense  of  justice  united  to  a  sincere 

OS,  The  difficulty  of  estimating  candidly  and  disinterested  love  of  tmtiL    It  is  a  dis- 

the  talents  of  otber  men  arises,  in  a  great  position  of  mindT  so  d(ifficult  to  preserve, 

measure,  from  the  tendency  of  emnhition,  to  and  so  rarely  to  be  met  vrith,  that  the  BMMt 

degenerate  into  envy.  Notwithstanding  the  useful  rale,  perhaps,  to  be  given  vrith  re- 

reiUity  of  the  theoretieal  distinction  between  spect  to  it,  h  to  avoid  the  occasions  of  dia- 

these  dispositions  of  mind,  it  is  certain  that  pote  and  opposition. — A  love  of  controversy 

in  practice  nothing  is  more  arduous  than  to  indicates  not  only  an  overweening  vanity, 

realise  it  completely  >  and  to  checjt  that  and  a  disregard  for  truth,  bnt  in  general, 

self  partiality,  which,  while  it  leads  us  to  perhaps  always,  it  indicates  a  mediocrity  of 

dwell  on  our  own  penonal  advantages,  and  gemiis ;  for  it  arises  from'these  feelmgs  of 

to  magnify  them  in  our  own  estunation,  envy  aud  jealousy  which   provoke  tittle 

prevents  us  either  from  attending  sufficient-  minds  to  deprecate  the  merit  of  useful  dia- 

ly  to  the  merits  of  others,  or  from  viewing  coveries.    He  who  is  conscious  of  his  own 

them  in  the  most  favourable  light    Of  all  .inventive  powers,  and  whose  great  object 

this  a  good  man  will  soon  be  natisfied  from  is  to  add  to  the  stock  of  human  knowledge, 

his  own  experience ;  and  he  wiH  endeavour  will  reject  nnwilUngly  any  pbiusible  doc* 

to  guard  against  it  as  far  he  is  able,  by  judg>  trine  till  after  the  most  severe  exmiaation ; 

ing  of  the  pretensions  of  a  rival,  or  even  of  and  will  separate  with  patience  and  temper 

an  enemy,  as  he  would  have  done  if  there  the  truth  it  contaus  from  the  errors  that 

had  been  no  mterfereace  between  his  claims  are  blended  with  them.    No  opmion  cas 

and  theirs*    In  other  words,  he  will  endea-  be  more  groundless  than  that  a  captiooa 

vonr  to  do  justice  to  their  merits,  and  to  and  disputatious  temper.is  a  mark  of  acute- 

bring  himself,  if  possible,  to  love  and  to  ness.    On  the  contrary,  a  ibnad  and  manly 

honour  that  genius  and  abiUty  which  have  understanding  is,  in  no  instance,  more 

eclipsed  hb  own«--Nor  will  he  retire  ui  strongly  dbplayed,  than  in  a  quick  percep- 

disgust  from  tlie  race,  because  he  has  been  tion  of  important  truth  vrhen  imperfectly 

outstripped  by  others,  but  will  redouble  all  stated  and  blended  with  error :  a  percep- 

his  exertions  in  the  service  of  mankind;  re-  tiyi  which  may  not  be  sufficient  to  kitufy 

collecting,  that  if  nature  has  bees  more  paN  the  judgment  completely  at  the  time,  or 

tial  to  others  thfen  to  him  in  Iftr  intAetnal  at  least  to  enable  it  to  obvuite  the  dtflkol- 

gifVs,  she  has  led  open  to  all  the  theatre  of    ties  of  othen ;  but  %rhich  b  suffident  to 

rirtue ;  where  the  merits  of  mdividuab  are  prevent  it  from  a  hasty  rgectioa  of  the 

determfaied,  not  by  their  actual  attammeats,  whole  fh)m  the  obvious  defects  of  some  ot « 

but  by  the  use  and  improvement  they  make  tlie  parts^ — ^The  e^ts  of  cootroveisy  on  the 

of  those  advaaUges  wliich  their  sitoatioa  temper,  although  abundantly  sensible  even 

|U0  afforded  them.  in  the  Iblitude  of  the  closet,  are  more  pcoK 

84.  Candour  hi  judgfaig  of  the  intentions  liarly  adverse  to  the  dbcovery  of  truth  in 

of  others  U  a  disposition  of  stilt  greater  im-  those  dbputes  %rhich  occur  in  conversation; 

portaDce.--*>It  »  highly  probable  that  thtre  and  which  seldom  answer  any  purpose,  but 
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f«  rhmt  ftie  disputants  more  firmly  in  their 
«iTora.  In  consequence,  indeed,  of  such 
disputes,  the  intellectnal  powers  may  be 
aimrpened,  and  original  hints  may  be  sng- 
fcated ;  tHit  few  instances  are  to  be  found 
in  which  tliey  do  not  mislead  the  disputants 
to  a  still  fp-eater  distance  .from  troth  than 
before,  and  render  their  mtnda  still  more 
ioacccffsible  to  conviction. 

86.  Sixthly,  persons  in  the  near  relations 
of  life,  benefacton,  dependents,  and  ene- 
mies, seem  to  have  in  most  casesapifor 
*claim  to  strangers.  Q|pneral  benevolence 
arises  from  the  cultivation  of  the  particnfair  ^ 
toarccs  of  it.  The  root  must  therefore  be 
cherished  before  we  can  expect  the 
branches  to  flourish,  and  the  fruit  to  arrive 
at  its  perfection.— rAttention  to  this  rule 
leads  us  to  avoid  all  those  opinions,  which 
attempt  to  found  universal  upon  the  ruin  of 
ooalioed  benevolence:  however  specious 
they  may  appear  they  are  iabe,  because 
they  counteract  the  moral  improvement  of 
man  by  checking  it  at  its  oric^in.  We  par- 
ticufauly  refer  to  those  which  Godwin  has 
advanced  in  his  work  on  Political  Justice. 
— His  most  general  principle  is,  that  every 
individual  exertion  should  be  directed  so  as 
to  produce  the  greatest  possible  sum  of 
gooif  to  the  species.  Hence,  that  if  we 
have  the  power  to  save  the  life  or  mcreve 
the  happiness  of  one  Or  two  fellow  crea- 
tures, we  owe  our  exertions  to  him  who  is 
aselul,  and  periiapa  extensively  useful  to  so- 
ciety, in  preference  to  him  who  is  an  use- 
less, or  perhaps  injurious  member  of  so- 
ciety. The  claims  of  self  are  excluded  by 
the  general  principle.  **  What  magic,"  says 
Godwin,  *<  can  there  be  in  the  word  my 
wliich  should  change  its  operation  ?"  Hence 
the  claims  of  confined  charities  ought  not  to 
oppose  the  deductions  from  the  general 
principle.  Hence  it  is  not  our  business  in 
the  direction  of  our  benevolent  exertion*, 
to  consider  what  is  the  relation  in  which  tlie 
individual  stands  to  us  ;  but  tliat  in  which 
be  stands  to  society.  Not,  is  he  my  pa- 
rent, relative,  friend,  or  benefactor ;  but,  Is 
be  a  worthy  or  a  worthless  member  of  so- 
cietr.-^Godwin's  errors  are  the  more  inju- 
riovi,  because  they  appear  to  be  the  errors 
of  bmevolence  \  they  result  from  the  inac- 
conte  extension  and  application  of  princi- 
ples which  in  themselves  ara  indispntable; 
Whenerer  private  interest  inteiferes  with 
the  public  good,  private  interest  isto  b^  sa^ 
crificed ;  and  this,  whether  our  ovm  imme- 
ibida  good  is  the  object,  or  the  good  of 


those  who  are  intimately  connected  with 
ns,  by  some  of  the  natural  bonds;  that  is, 
those  which  arise  in  the  mind  by  the  laws  of 
our  constitution.  That  tlie  conduct  dictated 
by  confined  charity  is  to  yield  to  general 
good,  cannot  be  disputed  ;  but  that  we  are 
in  all  cases  to  act  totally  independently  of  a 
regard  to  thosa  confined  charities,  is  a  po- 
sicio^which  will  not  bear  the  test  of  expe- 
rience nor  of  the  mental  constitution  of 
man.— In  the  first  pbice,  benevolence  never 
could  arise  in  the  human  soul,  but  through 
their  medium.  Love  to  others  is  founded 
on  feelings  originally  personal,  then  it  em- 
braces tlie  narrow  cirde  of  our  immediate 
friends  and  acquaintance,  and  then  pertiaps 
there  is  little  diflSculty  in  extending  it  to 
those  who  bear  with  ns  the  relation  of  chil- 
dren to  the  great  parent  of  mankind.  But 
before  we  can  form  the  desire  to  do  good  to 
all  men,  we  must  have  formed  the  desire  to 
do  good  to  some  men ;  and  though  the  de- 
sire of  doing  good  to  some,  may  be  of  that 
confined  nature  which  would  lead  to  tlie 
promotion  of  their  aggrandisement  and 
happiness,  at  the  expense  of  those  of  others, 
yet  the  confined  charities  form  too  im- 
portant a  part  in  the  great  system,  to  be 
on  this  account  rejected,  as  not  being  on 
the  wliole  safe  guides.  We  may  lop  off  the 
excrescences,  but  it  would  be  folly  to  de- 
stroy the  root. — But,  secondly,  admit  the 
formation  of  the  foelings  of  general  bene- 
▼olence  independently  of  the  private  chari- 
ties, it  is  obvious  that  without  long  culture 
and  enlarged  views,  the  general  feelings 
cannot  acquire  tlie  vividness,  which,  by 
their  frequent  recurrence  and  particularity, 
the  more  confined  feelings  can.  Hence 
the  removal  of  misery  would  be  left  to 
those  who  had  thus  cultivated  the  exten- 
sive affections,  and  consequently  the  means 
of  removinic  it  must  be  most  materially  di- 
minished.— ^Thirdly,  it  would  leave  no  rule 
for  conduct  upon  which  any  one  could  act. 
If  we  are  to  be  determined  in  our  acts  of 
benevolence,  particularly  in  cases  of  imme- 
diate urgency,  merely  by  the  consideration 
of  the  utility  of  the  indiridual  to  society, 
our  Uvea  would  be  a  continual  series  of  cal- 
dilation,  and,  in  general,  of  erroneous  cal- 
eniation.  Who  is  there  capable  of  accow 
rately  appreciating  the  worth  of  the  indivi- 
dual ?  Our  ideas  are,  in  general,  formed 
merely  upon  tlie  appearances  vriiicb  strike 
our  attention,  and  force  us  to  observe  them* 
The  silent  efincacy  of  example  and  private 
exertions  to  remove  misety,  and  still  mor# 
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t^temtmorpAmMd  liae,  tte  p»ent  rf Mi-  nftkfciftfliiniig.    Ho, 

Mi7,areiBfCBenlkao«Bflal3rloHni%vli«  id  diredM,  bst  never 

MctliniaeovL    Et»Mia  f  ii  wiwn  — ch  tfaeeoatFuy^itnajrbeJDiClf 

ii  <»bvi0My  what  divcnitj  shyi  we  fiwi  is  the  confipeJ  alfectio— 

epMWD ;  «04  «lia«  the  oo-openlieB  ef  in-  wroqght  id  ibe  ftme,  ai 

dKviiiaili  Ibr  Ibe  benefit  ef  «lketi  ii  aeeei-  leaoe  beceoe  nore  end 

fMy.hovivpralMbletbetlheyiliMdtevn  tve  of  the  mind;  end  it 

fetmed Ihf iiwp rtwdawL  beneveknoe  ii Imtihe vm  totd of a0 the 

ar.  Botnderit  thattbecMet  are  citar,  confined aflectioDi,  caOcnded  bj  te  haBd 

tbat  tbe  penon  nimai  we  mt  abdat  to  af  piety. 

knve  to  death  ii,  obviooalf  and  decntvdy,  88.   We  have  b^ve  aicatiencd,  tfal 

a  lewiaipoitMtniewber  of  fociety  than  he  thire are  two  coaadefaticni  ly  whidb  we 

wfaom  we  atteaipt  to  «ve,  if  we  viofaite  oaght  to  act  m  cmp  whcie  we  are  Ml  ftr 

pane  of  thoie  Mingi  which  rise  np  a  the  begoidedbytheviensof  thecowe^ 

bamaa  finme  altofedwr  ndependcntly  of  of  ooractianf.    The  fint  it,  what 

tbe  will  of  the  tndividaal,  there  ean  be  no    be  the  conaeqnfDe  if  oar  mndnrt  I 

tetitatioD;  bni  aoppose  thai  onr  piopoaed  genenU?  the  neat,  what  ii  the  ptohahfflty 

eondnct  will  riobte  thenn-^t  ii  fint  be  of  tbii  artenwMi  of  oor  eandnct?  Whefe> 

cooridered,  that  tbqr  ate  not  only  neoeswy  ever  the  chumB  of  therontned  ^ktsHam 

to  thecultiiie,nayeven  to  tfaefonnatioBof  are  in  direet  oppeMtion  tp  te  dietniei  tf 

BMy  vidoal  benevolence,  bat  to  the  well  or-  the  enlightened  -cooicicaoe,  there  oa  b« 

derin8,  peitiapi  to  the  very  erirtence»of  lo^  no  room  Ibr  doobt,  thongh  we  o«^  to  bn 

cieiy.    Take  tbe  etroDgeit  caie,  ioppoae  earefid  that  onr  departore  tffoin  their  cIhih 

tbe  fifial  and  parental  affirctioBi  to  be  anni*  not  only  is,  bat,  if  powibley  ihall  ^ipear  t^ 

biUted,  (an^  it  i«  abiord  to  jwtify  and  1^  be,  demanded  by  theee  dictate*;  bnt  wn 

^wn  ai  jaif,  that  eofidnet  which,  if  not  are  even  in  cases  which,  independwtly  een- 

noootemoted  by  the  eternal  laws  of  oor  aidered,  are  obviooi  to  take  into  oomidmn- 

frame,  wonld  lead  to  inch  amihHatioo,  if  tion  tbe  evil  that  will  lesalt  fiom  a  brandi 

that  annibilati'Mi  itself  be  not  an  object  of  of  tboae  affsetions.    There  mt  eaae  4e»> 

desire),  aappoie  these  afflK*tioni  anmfailated,  tions  which  not  all  the  cAeti  of  phitodopfay 

and  the  heart  ibiinks  from  the  pietnre.  cooldsneceed  tneradicaUag;  noeaaydo 

The  claims  of  the  helpkm  infant  open  the  it  and  heedlem  levity,  hot  the  cnhn  eaar- 

pannt  would  be  refected  ;  and,  if  eoiaiged  tion  arising  from  a  view  to  ntiKty  never 

views  of  doty  to  society  did  ootindooe  the  eoold.    We  refer  to  the  parental aflfectioHk 

parent  to  tliink  that  be  had  better  remove  Henoe  it  is,  probable,  Ihata  aacsrifiee  of  tfieas 

irom  existence  a  being  who  wonld  be  a  to  the  pablic  good,  wonM  be  predoetiYa  tf 

borden  to  others  and  himself,  and  who  pnn  moch  less  i%ory,  than  a  aaerifioa  of  thn 

liably  would  not  be  educated  ao  as  to  be  filial  afeetioni  which  are  Icm  ntiOBt  and 

wise  and  Jbappyi  Uiere  would  arise  constant  bsting.  Hence,  thongh  we  abonld  rnnilrnw 

disoouragements  which   wonld  effectnaHy  the  parent  who  left  his  son  to  peivh  m  thn 

prevent  those  steady  vniform  endeavoma  to  flames,  while  he  endttvooc«d  to  save  tha 

cultivate  tbe  mental  and  moral  powers,  life  of  Fenelon,  and  shonld  require  atroH 

which  are  necessary  to  attain  the  olgect  |  proot  that  the  parental  afiectionsexiatedS 

and  if  tbe«vU  did  not  soon  endicate  itwtf,  ham, in  their  due  fintse;  yetwesbouM  do«< 

man,  if  he  existed,  wonhl  gradually  sinkto  biy  condemn  the  son  who  mauch  a  ease  leH 

the  level  of  the  brute*— But  if  tbe  paren-  )iis  father  to  pernh.«-GodwiiA  prmdnles, 

ial  afiectious  ejcisted  'not,  neither  wMd  the  if  carried  to  their  finr  eslMit,  wonlddartr^ 


iUal.    H^re  it  Is  that  tha  radiaients  of  good  society ;  but  vre  do  not  consider  his  enom 

will-are  formed  m  the  infent  breast ;  here  it  as  more  than  the  enom  of  judgment.    Wo 

jstliatthetMiiig^hoistoloreallmaakiad  suppose  tiat  the  ankmr  of  gMecal  b^Mvo* 

l«gias  his  career  of  love;  here  is  ihe  sourea  lence  misled  him,  Md  that  in  Jus  wtdl^  to 

of  that  ardent  disinterested  benevolenca  m|ke  its  dictates  paramomat  in  the  human 


which  carries  the  mdividual  out  of  himself,     breast,  he  fwgnt,  or  rether  did  nor  ^^ 
which  leads  hhn  to  forget  iuinself  and  all  his    terve,  that  he.  was  aiming  to  osaattfn^t  thn 


Immediate  interests,  and  view  onl|  the  good  most  essential  laW  of  th^  huuMi  ftame.   U 

of  otheii.    Can  it  be  siapposad  tet  this  U  one  of  those  numerous  malnataeamwindh 

highly  cultivated  benevolence  is  hi  opposi-  on  acquamtance  witb  the  human  mind  is  no* 

lion  to  that  more  couAned  affection  imi  cenary;  had  Oodwu  attended  to  iftilnn^ 
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it  iiMan«lble  tohofwHiit  he  nev«r  #ovtt  atmy;  at  Icflit  no  eibrtiHll  be  pt^tMMi 
teve  fiven  a  tliMTy  to  the  worid,  idifrh,     and  if  to  others  ihey  will  he  oaeleaSi  Ihehr 

wven  a  ilight  acmuMUjitee  with  its  phibtf-  eHectt  reCorn  to  our  own  boMM. 
eahiyty  and  efihets,  ihonld  have  coni|;tied        91.  Ninthly,  we  onghl  to  pay  M  sttfelejt 

<•  oblmoo.  regard  to  tratli  both  in  oar  alfinnalionfl  and 

89.  lefventhly,  bcaevolent  atod  refiipons  promises.    There  are  veiy  Ibw  instances 
IMTMns  hate,  ail  other  thbiKS  beiii|^  equals  where  veracitf  of  both  klMli  Is  not  etU* 

^       m  prior  daitn  to  the  rest  of  mankhid.    Na-  dently  oondodve  to  the  'pablle  good,  and 

9t       9tmd  beneTolenee  itself  teaches  this  as  well  IhKebood  in  ttery  degree  pemlctons.    It 

as  the  moral  sense.    Two  reasons  strongly  follows,  therefore,  that,  in  cases  where  ap« 

■         inftree  this;  in  the  6i«t  plaee  we  thus  do.  pearanees  are  otherwise,  the  general  regaid 

I  ttvhat  we  can  towards  the   promotion  of  to  tnith,  which  is  of  so  mnch  eonseqnenen 

Igoodneis,  we  add  8ome|iiiag  to  the  strength  to  the  world,  ought  to  make  ns  adhere  itty 

of  the  motives  which  exist  even  in  the  pre^  fiobbly  to  it ;  and  that  it  is  .a  most  dan- 

'  jL  •«  sent  life,  for  steady  adlieienoe  to  the  prae*  gerous  piactice  to  Msify,  as  is  often  done, 

t.-^^  Cice  of  virtue.    If  it  be  oor  ahn  to  remove  ftom  false  delicacy,  or  even  from  those  mo* 

9'^n  msseiy  wiUmnt  discrimination,  we  in  some  tives  which  border  upon  virtoe.    The  faarti 

irv-  I  tte^ree  break  down  the  barriefs  of  virtue;  which  these  things  do,  by  creatinf  #  miitmll^ 

.^^^  iwe  eanaofVanove  all,  tfaerdbre,  let  our  diffidence,  and  tendency  to  deceive,  In  Itf- 

cfiorti  be  directed  so  that  they  shall  tell  as  calcolable ;  and  peihaps  In  no  instance  t* 

eosnpletely  as  pomible,  and  it  is  obvious  be  counterbalanced  by  the  present  geoii 

tfant  this  will  be  most  the  case  where  what  effects  assigned  as  the  reewm  tor  their  (»rao- 

vre  do  disconmges  vice  in  all' its  shapes,  tice. 

If  indolence  be  aecnro  of  relief  from  that        9t.  Tentfaly,  obedience  to  the  civil  ttt- 

presstire  whidi  it  places  upon  itself,  indo-  gistrate,  and  to  the  bws  of  the  community, 

fence  will  be  increased ;  if  the  appearance  is  a  subordinate  general  rule  of  the  greatest 

p€  wmesy  be  the  only  passport  to  our  assist-  importance. — ^It  b  evidently  for  the  fnblie 

ance,  vice  will  be  conttnuaUy  receiving  en-  good  that  every  member  of  a  atate  shouM 

couragtment— But  it  b  not  merely  with  a  submit  to  the  governing  power,  whatever 

view  to  the  relief  of  actual  misery  that  dis-  that  be.    Peace,  order,  and  harmony  rttolt 

cranismiion  is  important ;  it  is  equally  im-  from  this  in  the  geoeial ;  confusion  and  mlfr 

pmrtant  with  respect  to  the  extension  of  chief  of  aH  kinds -from  the  contrary.    8n 

the  mieans  of  daing  good.    We  may  con-  that,  though  it  may,  and  most  be  sapposed, 

^dently  expect  all  the  opportunities  and  that  disobedience  in  certain  particular  casei 

po>wei»  we  can  ooannit  to  others  vrilt  be  vrill,  as  fkr  as  the  single  act  and  its  imme- 

snost  serviceable  in  the  hands  of  those  diate  consequences  are  considered^  contr^ 

whoan  habits  are  formec^upon  the  model  of  bote  more  to  the  public  good  than  obedi> 

benevolent  piety.*-In  all  cases,  however,  ence,  yet  as  it  is  a  dangerous  example  to 

especially  while  our  benevolence  is  mci-  often,  and  will  probably  lead  the  person 

pient,  we  are  m  fome  measure  to'be  guided  himself  into  other  instancel  of  dlmbedience 

by  its  mere  hapolse.--lt  is  one  important  itfterwards,  disobedience  becomes,  in  every 

coaaeqiMnce  of  doing  gdod  to  olliers,  that  case,  upon  the  vrhole,  of  a  tendency  de» 

we  do  good  to  oorselv^,  we  cultivate  our  strtictive  of  the  public  weliare.    We  ought, 

benevolence,  avd  with  It  cultivate  our  Imp*  tberefbre,  in  conseqnence  of  tbn  rnle,  to  i^ 

piness.  But  that  benevolence  will  be  found  spect  all  persons  m  authority ;  not  to  pass 

to  test  upon  the  sorest  footing,  which  is  tosfy  censures  upon  their  actions ;  to  make 

aande  to  prompt  to  exertions  wMcb  shall  candid  allowances  on  aeconnt  of  the  diffi- 

not  mterftre  vrith  the  asost  extensive  in*  cnlties  of  government,  the  bad  education  of 

Isiests  of  num.  prioces,  and  of  persons  of  hl^  birth,  and 

90.  Eighthly,  since  die  cond^ns  of  re-  the  flattery  and  extraordinary  temptationB 
Sglenand  a  fiitore  state  are  of  infinitely  with  which  they  are  surrounded ;  to  observe 
more  importance  than  tliose  which  relate  the  laws  ourselves,-  and  to  promote  the  ob- 
to  this  vrorid,  it  should  be  our  most  earnest  servaneeof  them  where  Ihepemilties  may  be 
ol^t  to  contribute,  as  fhr  as  in  us  lies,  to  evaded,  or  are  found  insufficient;  to  look 
the  moral  and  reTigiotis  improvement  of  oor  upon  property  as  a  tfdng  alMOlntely  deter* 
ihllow-crentnres.  In  various  ways  we  have  mined  by  the  hiws,  so  that,  fboogh  a  man 
this  power;  and  this  is  a  field  in  which  may,  and  ought  to  reschid  from  erhat  the  tew 
an  can,  more  or  less,  employ  fteir  talents,  would  give  hhn  ont  of  compassion,  genera* 
Bete  no  cffsrt  can  be  altogether  thrown  sty,  lore  ofpeace|View  of  greater  good  upon 
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«    .J!^^icp  ^n  Teslrain  all  actions  winch  are  oc-  negligence  and  callodty,  and  to  act  widwnt 

-^   .^^^^eetaxwe^  irregular,  or  hortfnl;  will  support  any  Tirtuons  principle.    And,  on  the  otlier 

""^^    i'      '  and  encourage  ua  in  ill  such  as  are  of  a  con-  hand,  if  they  regard  him  wiUi  sbiish  fear, 

'*•    ;a^'^'trafy  nature;  and  will  infuse  such  peace  they  fill  their  minds  with  endless  scruples 

'i    0^^*^  and  tranquilKty  of  mind  as  will  enable  us  to  and  anxieties  about  the  lawftihiess  of  trivial 

.;q^  ^^  see  dearly,  and  act  uniformly.    Tbeperfec-  actiqns«-^Thus  it  regulates,  improves,  and 

,^  '^^^nt  lion  therefore  of  every  part  of  our  natures  perfects  all  the  other  parts  of  our  nature  ; 

Brr^j^^  *   iniiat  depend  upon  the  perfection  in  which  but  further,  it  affords  a  pleasure  superior  in 

r^^'^  %   the  love  of  God,  and  a  constant  sense  of  his  kind,  and  in  degree,  to  all  the  rest  of  which 

-^      presence,  have  obtained  possession  of  the  our  nature  are  d^wble. 
'4i»     mind.  98.  First,  the  love  and  contemplation  of 

'  ]^^  »  96.  With  respect  to  the  support  and  re-  God  in  some  measure  renders  us  partaken 

^  ••*  ^  «      epilation  afforded  by  piety  to  benevolence,  of  the  divine  nature,  and  consequently  of 

'^^  si^       it  may  be  observed,  that  the  love  of  our  fel-  the  perfection  and  happiness  of  it.     Our 

^   ''m?;        low  men  can  never  be  free  from  peraonality  wills  may  thus  be  united  to  his  will,  and 

"V  ep^,*        andselfisbiiess,nntil  we  are  able  lo  vie  wall  therefore  tendered  free  from  disappoint* 

-»•  ^^         thingi  IB  the  relation  which  they  bear  to  ment ;  we  shall  by  degrees  see  every  thing 

i^.  ^  Ood*    If  die  relation  to  ourselves  be  made  as  God  sees  it,  that  is,  see  every  thing  which 

•   rt; .  I  the  point  of  view,  our  prospects  must  be  he  bas  made  to  be  good.    Though  this  can 

:  .1^  ^  narrow,  and  the  appearance  of  what  we  do  only  be  the  case  iif  part  in  the  present  world, 

>  ^f,^^  aee,  distorted,  wim  we  consider  the  scenes  yet  it  is  well  known  tliat  there  have  been 

.^  of  vanity,  folly,  and  misery,  which  present  those  who  have  so  iar  reached  this  perftc* 

•  3  :r  themselves  to  our  view  from  this  point;  tion  of  our  nature,  as  to  acquiesce,  and 

.^  ^ '  when  we  are  disappointed  in  the  happiness    even  to  rejoic^  the  events  of  life,  how- 

of  our  friends,  or  feel  the  resentment  of  our    ever  apparently  afflicting;  to  be  freed  ftiom 
enemies,  our  benevolence  will  begin  to  Ian-    fear  and  solicitude;   and  to  receive  their 
gaish,  aiid  our  hearts  to  fail  us ;  we  shall     daily   bread   with   constant  thankfulness. 
^'^  complain  of  tlie  corruption  and  wickedness    And  though  the  number  of  these  happy  per- 

of  diat   world    which  we  have   hitherto    sons  has  beeri  comparatively  small,  and  the 
'—.  loved,  with  a  benevolence  merely  human,     path  be  not  frequented  and  beaten,  yet  if 

and  shew  by  our  complaints  that  we  are     the  desire  be  sufficiently  earnest,  it  is  in 
^^  strongly  t^ctnred  with  tlie  same  corruption    the  power  of  all  to  arrive  at  idie  same 

and  wickedness.    This  is  generally  the  case    state. 

with  young  and  uneiperienced  persons  in  99.  Secondly,,  the  love  of  God  may  be 
the  beginning  of  a  virtuous  course,  aad  be-  considered  as  the  central  affection  to  which 
fore  theylmvemadeadvances  in  piety.— Tlie  all  the  otheta  point.  When  men  have  en- 
disappointments  which  human  benevolence  tered  sufficiently  mto  the  ways  of  piety,  the 
meeu  with,  are  sometimes  apt  to  incline  us  ideas  of  the  Supreme  Being  recur  more  and 
to  call  the  divine  goodness  in  question.  But  more  in  the  whole  course  and  tenor  of  their 
he  who  is  possessed  of  a  full  assurance  of  lives,  and,  i>y  uniting  with  all  their  sensa- 
this,  who  loves  God  with  his  whole  powers,  tions  and  intellectual  feelings, overpower  all 
as  an  inexhaustible  fountain  of  love  hnd  be-  the  pains,  and  angmenc  and  connect  with 
nevolence  to  his  creatures,  at  all  times  and  themselves  all  the  pleasures.  Every  thmg 
under  all  circumstances,  as  much  when  he  beantiliil  and  glorious  brings  m  the  ideas  of 
chastises  as  when  he  rei^ards,  will  learn  God,  mixes  witb  them,  and  coalesces  with 
thereby  to  love  enemies  as  well  as  friends,  them;  for  all  thmgs  are  from  God,  he  is  the 
the  sinful  and  miserable  as  well  as  the  holy  only  cause  and  reatity,  and  the  existence  of 
and  &appy ;  to  rejoice  and  give  thanks  for  every  thing  else  ia  only  the  effect  and  proof 
every  thing  he  sees  and  feelsy  liowever  irre-    of  his  existence  and  etcellence.    Let  the 

coociiable  to  his  present  suggestions ;  and  mind  be  once  duly  imbued  with  this  truth, 

to  labour  as  an  instrument  under  God,  with  and  Its  practical  applications,  and  every 
real  courage  and  consistency,  for  the  promo-    thing  will  affi>rd  exercise  for  tlie^  devout 

tion  of  virtne  and  happiness;  afiections.     Add  to  their   nnliiiitted   ex- 

97.  In  like  manner  the  conscience  or  tent,  their  parity,  and  perfecmn,  and   it 

pioial  sense  requires  a  perpetual  direction  cannot  bat  be  acknowledged   that   they 

and  support  from  the  k>ve  of  God  to  keepi  must  be  far  mperior  to  the  rest  both  in  kind 

it  steady  and  pure.    When.  God  is  made  and  in  degree. 

only  a  subordinate  end,  or  is  shut  out  from       1<M>.  Thirdly,  the-objeets  of  other  plea* 

Ihe  mindy  men  are  very  apt  to  relapae  into  surea  are  frequently  removed.    No  time. 
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■0  place,  119  ektUMtnice  of  Ufecan  depHve  aoi  this  for  «ev«nl  reaioiit^-'fiiiti  toclvi% 
vtofiUk.  Our  hearts  may  be  directed  to«  itofilBnitielfatthevanovtoeeanoiisofltfe, 
yvardfl  G«d  in  tlie  greatest  oxteniat  oaafii-  'wkb  cooaiateBcy,  awl  geneFBlij  with  cer- 
Mon^asw^M  in  tbedeqiestiileneeandpe^  taioty.  It  warns  us  befonbaiid,  and  calis 
tireneat.  All  tbe  dotifs  of  life,  when  di-  ««  to  accoont  afterward ;  it  oowlanttia  or 
reoted  toOod,  become  |>leiB«res»aBdby  die  apprares ;  it  rewards  by  tbe  plcasares  ^ 
same  means  every  the  smallest  action  be-  aelf-approbatioo,  or  panishas  by  theptiaadf 
comes  the  diseharge  of  the  proper  duty  of  aelf-coDdeaumtioik — Secondly,  tbe  nwiil 
time  and  pUce.  Thus  time  is  tamed  to  ita  aense  is  principally  generated  by  pietyy  be- 
best  advantage :  thus  every  sitnatioii  ofbfti  nevolenoe,  and  ratioaal  aelfwleiast.  All 
amy  be  converted  iiito^  present  coodart  and  these  are  explicit  goides  in  deliberate  aetioM ; 
fiiture  felicity.  and  since  they  are  eaclnded,  on  sudden  oc- 

101.  Fourthly,  when  the  love  of  God  is  casions,  through  the  want  of  time  to  weigi 

thus  made  to  arise  Irom  every  object,  and  and  determine,  it  is  bigUy  reasonable  to  ad. 

to  exert  itself  in  every  action,  it  becomes  of  mit  the  moral  sense  formed  from  them,  and 

a  permanent  natare,  and  will  not  pass  into  whose  dictates  are  innaadiate,  as  their  sab- 

deadness  or  disgust,  as  those  other  pleasures  stitate.---'rhhrdly,  the  greatness,  the  tepefy 

do  from  repeated  gratification.  taace,  and  the  cahn  natare,  of  Hie  pleasures 

lOt.  We  should  be  glad  if  oar  limits  of  the  moral  sense,  vrith  the  boirofaaad  the 

wonld  allow  of  oar  laying  before  our  readers  coastant  recnrrenee  of  the  sense  of  goUt, 

a  view  of  those  means  which  are  pointed  are  additional  argnmentfito  shew  that  thesa 

out  by  Hartley,  for  the  culture  of  the  theo*  pleasures  and  pains  were  intended  as  tht 

pathetic  affections,  of  faith,  foar^  gratitade,  guides  of  life. 

hope,  trust,  rcsignation,.an4  love:  we  must,  104.  The  perfection  of  tbe  moral  sense 

however,  content  ourselves  with  referring  to  consists  in  the  four  following  particnfan ; 

his  72d  proposition  «n  this  point,  and  to  his  that  it  extend  to  all  the  actions  of  moment 

important  roles  in  tbe  7Sd  proposition,  eon-  wMch  occur  in  the  mterconrses  of  real  lUe^ 

zeroing  the  manner  of  expressing  them  in  and  be  a  ready  monitor  on  all  Midi  ooca- 

prayer,  aad  other  religious  exercises;  eon-  aions :  that  its  pleasures  and  paits  should  be 

iclading  this  head  with  the  following  obser-  «o  vivid  as  to  fomish  a  very  strong  ezdte- 

vations  from  the  latter.    Tliere  cannot  be  ment  to  shun  the  path  of  vice,  and  to  walk 

a  more  fotal  dehision,  than  to  suppose  that  steadily  in  the  way  of  rdtinon:   that  it 

religion  is  notliing  but  a  divine  philosophy  should  not  descend  to  trifling  or  minute 

in  the  aoul;  and  that  tbe  ^regoing  tha^a-  particuhirs;  for,  though  scfUpulesity  is  pro- 

thetic  affections  may  exist  and   flourish  l^ably  a  necessary  step  in  the  progress  of 

there,  though  they  be  not  cultivated  by  do*  mind  to  moral  exeellaacy,  yet,  if  K  con- 

▼out  exercises  and  expressions.    Expert-  tinue  and  become  the  prevailing  habit  of 

euce,  and  many  plain  obvious  reasons,  shew  the  mhid,  it  will  check  benevolence,  and 

|he  foJsebood  and  mischievous  tendency  of  tarn  the  love  of  God  mto  a  svperstHiona 

this  nothm;  and  it  follows  from  the  theory  Ibar:  lastly,  it  is  necessary  that  tie  plea- 

of  association,  that  no  miemal  dispositions  aures  aad  pams  of  the  moral  sense  lOiotM 

can  reniain  long  in  the  mind,  milesB  they  be  be  pei^tly  conformable  to  tbe  dictates  of 

nroperly  nourished  by  proper  assodations,  piety  and  benevolence,  of  vrbich  It  amy  be 

thatis,byaomee](teraalacU.    This  there-  considered  as  the  substitute, 

(ore,  among  othen,  may  be  co»udered  as  i|  105.  In  order  to  obtain  tbe  most  perfect 

strong  argument  for  frequent  piayer,  ttate  of  the  conscience,  it  is  neressary  for 

as  to  be  much  employed  in  the  practical 

yiL  EtTiiL4TB  OFTBB  PLiABURsa  OFTBf  Study  of  the  sacred  wiHings,  and  of  the 

MORAL  SEKSE.  mod  of  all  denominations ;  in  observing 

(PmtosoPirr,  mentor,  $  92-99.)  ««  "TL'^^S?'  ''^^^;^^,'^^  ^ 

^                    '            '                *  perasal  o€  christian  biograplrf ;  m  self-«xa* 

103.  Uhas  akeady  been  statedy  that  the  minatian,  and  in  the  culture  of  the  sym** 

.^Ofalsc^sa  ouglit  to  have  great  inflnenca  pathetic  and  theopathetie  aflecilons ;  and  hi 

even  in  thi  mast  expttdt  and  dekberste  aiming  to  foOow  with  MhfMaess  tbe  die- 

actionr;  hence  the  culture  of  ita  pleaMmest  fates  of  piety,  benewlMca^  od  the  moral 

and  flie  correcting  of  ita  dicmtea,  should  sense,  anah  as  they  aR  at  preset. 

be  made   a   primary  objeet  of  pursait..  106.  The  maral  sense  may  be,  and  oHen 

farther,  the  moral  sense,  on  urgent  oeca-  is,  mMf d  by  education ;  the  dietatea  of 

lioiifi  ought  to  hava  tha  sola  inaneace:  tUa  foalmg^  therefora,  ara  not  a  paiiM 
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,iBduilallihleKaMe;tlioiicltinp«n(fiu#dl  nm,  a  nthre  of  CUMand  Codiiii-Canfli« 

«dwil^  t^  MM  dectdedly  fiivoamMe  to .  in  moist  plac^. 

vMtae.    jEtore  locvkivtle  aii4  eoligbten        PHI^EBOTOMY,  in  cnn^eiy,  tlie  open- 

Ibe  nomi  ftmt  in  ooraelves  and  in  othon^  iag  o  Tisiii  with  «  piOfMr  ilwrp  edged  oad 

if  a  doty  of  Ite  UgiiMl  oUigation ;  the  mosC  pointed  instmnMot  of  oleel,  in  order  to  let 

dimitioitf  coateqiMBces  have  emncd,  both  «ot  a  proper 'i|nantity  of  Mood,  either  for 

to  individMia  and  4o  aociety,  from  obedi-  the  pr^ermtion,  or  reeoveiy,  of  a  person't 

«nce  to  the  dieUtfOf  of  ouHinided  cua-  keMt. 
icienoe.                                                   -*         VHULVM^  m  botany,  tatg-UtU  grm^  a 

107.  Chanoter,  to  f»  (with  aoow  vari-  gtnm  of  tiie  Tiiandria  Di|;ynia  ehm  and 

•tiom)  the  words  of  Mr.  Belsham,  from  order.    Natural  order  of  Qramina,  Orami* 

whose  filements  we  have  taken  the  last  nese,  or-Gcasses.    Eneiitia]  oharaoter:  ea^ 

pamgrapby  is  the sam  total  of  moral  habits  lyx  twoTalved,  sessile,  linear,  tmneated, 

and  aifcctioBa.    That  obaracter  is  perfectly  with  a  two-cusped  Up ;  ooroUa  indosed. 

Jsirtnoos,  all  wboae  affections  and  habits  There  are  fbnr  specie^ 
lead  to  produce  the  greatest  oltlouite  hap*        PHIX)AS,  in  natnral  bistoiy,  a  |enw  of 

piacss  of  the  agea^  fhat  is,  in  which  all  the  Vermes  Tcstacea  cfava  .aad  order.    Ge- 

•ae  peiiectly  coasisteat  with  pioos  bene-  oerie  character :  animal  an  asddia ;  sbelt 

volenee,  and  in  tdiioh  every  moral  habit  bivalve,  divaricate,  with  several  lesser  dtf* 

aad  affBCtion  is  advaaced  to  its  moat  dbin-  lereatiy  shaped  accessory  ones  at  the  hinge ; 

lasested  state.    Iliat  character  is  perfectly  hiages  recarved,  ooited  by  a  cartHage;  In 

vdoioos,  all  whose  affeotioBs  and  habits  tend  the  inside  beneath  the  hiage  »  an  hMunred 

to  prodaoe  the  greatest  altimata  misery  of  tooth.    There  are  twelve  species ;  they  all 

the  agent,  and  in  which  every  jrioons  affsc-  pertbrate  day,  spongy  tfones,  aad  wood, 

tion  and  habk  eaiats  in  its  altimate  state,  while  in  the  yoonger  state,  and  as  they  in* 

^Che  Ibrroer  chsracter,  thoagb  possible,  is  crease   in  size,  euhuge   their  habilatioa 

larely  to  be  fonad;  hot  the  tendeaey  of  withia,  and  thas  become  imprisoned.  They 

moral  discipline  is  to  produce  a  contiaari  eoatain  a  phosphoreous.li4|aor,  which  ittn* 

approahaatioa  toaMrds  at;  aad  it  will  pro-  minatts  wlmtever  it  touches, 
bahly  be 'the  altimate  state  of  all  the  ra*        PHLOGISTON,  in  chemistiy,  a  tenp 

tional  creatoMs  of  God.    The  character  that  seenu  to  be  almost  wholly  banislie4 

of  peifect  vice  ii  aa^mssihle ;  it  never  can  from  oar  bmgaage.    It  was  iavented  by 

actaafly  ciiat ;  for  no  being  can  panne  Stahl,  accordtqa  to  whom  Hwre  is  only  ona 

misery  lor  its  own  sake.    That  agent  if  sohotanee  in  naftre  capable  of  combastiooy 

said  to  be  virtaoos,  though  imperfetiUy  so,  tliis  ha  aaUed  phlogbtoa,-  aad   all  thosa 

gU  whose  aflectioos  aad  habits  tend  to  his  bodies  which  can  be  inflamed,  contain  more 

awn  altionte  Micily,  bat  not  having  at*  or  lesi  of  it    Combastion,  by  his  theory^ 

tamad  their  asoat  perfect  state,  a^e  sidjiect  ia  mare^  the  separatioa  of  this  substance. 

p9  occasional  daviatiaas  from  the  rales  of  Those  (todies  which  coataia  none  of  it  are 

piety  aad  benevalence.    That  agent  is  de*  ineombastiblea.  All  ooasbnstibles  are  com* 

Boouaated  vidoaa,  bat  haperlectly  so,  ia  paaed  of  an  inoombostible  body  and  phhi* 

wfcom  there  ia  one  moral  habit  which  toads  gittoa  united ;  and  during  the  combustion 

to  prodnea  misery,  or  to  duamish  happi-  the  phlogiston  flies  off,  and  the  ineombus- 

aam :  for  example ;  iateaqMianoe,  avarice,  tiUe  body  is  left  behind.    Thus  when  snl* ' 

dishonesty,  iBi|dety.  The  reason  is  obvioost  phnr  is  hivfll  the  sabstanee  that  reanaiaa 

The  e«istenee  of  a  smgle  habit  of  this  do-  ia  aslpharkf  acid,  aa  uicomhastibla  body, 

acaiptioa  is  Ineoasisteat  with  the  perfect  Snlphar  theieibre  is  said  to  be  composed  of 

bappawiaof  the  agent,  and  aeceasarilyhi*  snlphanc  acid  and  pbhigislon.    Thisthaorf 

aalfvs  hha  in  praportional  aasery.    So  the  has  h>ag  siaoe  i^veo  phwe  to  that  osta* 

pravalenaeof  a  single  disorder  is  inconsist*  blished  by  Lavoisier.    See  CoNBinnov« 

ant  with  perfect  health ;  and  if  a  remedy  It  most,  however,  be  observed  that  Pro* 

^aot  applied  ia  time,  amy  be  prodactive  lessor  Davy,  ia  his  bte  discoveries,  aeeina 

of  the  amst  fiital  conseaaeaoes.  mclined  to  admit  of  an  mflameMble  prind* 

PHILY|>RUB|',  in  botany,  a  genps  of  pie,  which  pervades  the  whole  of  natare. 

the  Hoouidria  MimMynaa  clam  and  order.  How  far  his  fatora  experimeata  may  lead  to 

Rssantisl  cfaaraeter :  apatha  oae>flowered ;  the  establishm^t  of  the  Lavoisierian  the* 

periaathhun  none  i  corolla  foariwtalled,  ir-  ory,  or  that  df  Stahl,  tune  only  can  show* 

lagalar ;  capsala  thraecelled,  nmnyseeded.  See  Potassium,  &c.  . 

.'pimis  bat  ana  ipedoS|  eis.  P.  lanugiao*       PHLOMIS,  ia  botaiqri  a  genos  of  the 
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Didynamia  Gymnospeniiia  class  and  order. 
Natural  order  of  VerticUlata^  or  Labiacae. 
EsceDtial  cliaracter :  calyx  angular ;  corolla 
npper  lip  incumbent^  coBtpresBed,  viUose. 
There  are  twenty-two  ipecies. 

PHLOX,  in  botany,  a  genus  of  the  Pen- 
tandria  Monogynia  class, and  order.  Nata- 
ral  order  of  Rotaceae.  Polemonia,  Jossien. 
Essential  character :  corolla  salver-shaped ; 
filaments  uneqoal;  stigma  trifid;  calyx 
prisnkatitial ;  c^ule  three-celled,  ooe^eed- 
ed.  There  are  twelve  species,  natives  of 
North  America. 

PUOCA,  the  ieal,  in  natnral  history,  a 
genus  of  Mammalttf  of  the  order  Ferae. 
Generic  character :  fore  teeth,  in  tlie  up- 
per jaw,  six,  sharp,  parallel,  and  the  exte- 
rior ones  larger;  in  the  lower  jaw  four, 
distinct,  parallel,  equal,  and  rather 'blunt; 
tnsks  one  on  each  side  in  both  jaws,  large 
and  pointed,  the  upper  remote  from  the 
fore  teeth,  the  lower  from  the  grinders  | 
grinders  five  en  each  side  above,  and  six 
below,  tricuspiday^d.  Tliere  are  nineteen 
•pedes,  of  which  we  shall  notice  the  fol* 
lowing: 

P.  vitnlina,  or  the  common  seal,  or  sea- 
cal£  These  animals  are  found  on  the 
coasts' of  the  polar  regions,  both  to  the 
north  and  south,  often  in  extreme  abun- 
dance, and  are  generally  about  five  feet  in 
lengtlt,  closely  covered  with  short  hair. 
They  swim  with  great  vigour  and  rapidity, 
and  subsist  on  various  )dnm  of  fish,  which 
they  are  often  observed  to  pursue  within  a 
short  distance  from  the  shore.  They  pos- 
sess no  inconsiderable  sagacity,  and  may, 
without  much  difficulty,  if  taken  young,  be 
lamiliarised  to  their  keepers,  and  instructed 
in  various  gestiinilations.  They  are  sup- 
posed to  attain  great  longevity.  The  fe- 
male is  particularly  attentive  to  her  young, 
and  scaredy  ever  produces  more  than  two 
at  a  bhrth,  wliich,  after  beiiw  suckled  a 
fortnight  on  the  shore,  whertftbey  are  al- 
ways bom,  are  condncted  to  the  water, 
and  tan^t  by  their  dam  the  means  of  de-"* 
fence  and  subsistence ;  and  when  they  are 
fiitigned  by  theb  excursions,  are  relieved 
by  being  taken  on  her  back.  They  distm- 
guish  her  voice,  and  attend  at  her  call. 
The  flesh  of  seals  b  sometimes  eaten,  but 
they  are  almost  always  destroyed  for  their 
oil  and  skins.  The  latter  are  mannftctured 
into  very  vahiable  leather,  and  the  former 
is  serviceable  in  a  vast  variety  of  mannfac- 
tares.  A  yonng  sefd  willMopply  about 
eight  gallons  of  oil.  Tlie  smell  of  these 
animals,  in  any  great  number  upon  tlie 
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shore,  is  highly  disagreeaUe.  In  the  mondi , 
of  October  they  are  generally  oonodered  as 
most  valuable,  and  as  they  abound  in  ex- 
tended caverns  on  the  coast,  which  are 
washed  by  the  tide,  the  hunters  proceed  to 
these  retreats  about  midnight,  advancii^ 
with  their  boat  as  far  into  the  recess  as  they 
are  able,  armed  with  spean  and  bludgeons, 
and  ftimished  with  torches^  to  enable  them 
to  explore  the  cavern.  They  begin  their 
operations  by  making  the  most  violent 
noises,  which  soon  rouse  the  seals  from 
their  slumbers,  and  awaken  them  to  a 
sense  of  extreme  danger,  which  they,  ex- 
press by  the  most  hideous  yellings  of  ter* 
ror.  In  their  eagerness  to  esciq>e  they 
come  down  from  all  parts  of  the  cavera, 
rushmg  in  a  promiscuous  and  turbvleot 
mass  along  the  avenue  to  the  water.  The 
men  engaged  in  this  perilous  adventure  op- 
pose no  impediment  to  this  rushing  crowd, 
but  as  this  begms  to  diminish,  apply  tlieir 
weapons  with  great  activity  and  succem, . 
destroying  vast  nombera,  and  principally 
die  young  ones.  The  blow  of  the  hunter 
is  always  levelled  at  the  nose  of  the  seal, 
where  a  slight  stroke'  is  almost  instantly 
&tal. 

'  P.  nrsina,  or  the  ursine  seal,  grows  to 
the  length  of  eigbt  feet,  and  to  the  vraight 
of  a  hundred  pounds.  These  are  fonnd  m 
vast  abundance  in  the  islands  between  Ame- 
rica and  Kamtschatka,  from  June  till  Sep- 
tember, when  they  return  to  the  Asiatic  or 
American  shores.  They  are  extremely 
strong,  sorriving  wounds  and  lacerations 
which  almost  instantly  destroy  life  m  other 
animals,  /or  days,  and  even  weeks.  They 
may  be  observed,  not  merely  by  hundreds, 
but  by  thousands  on  the  shore,  eiA  male 
surrounded  by  his  females,  from  eight  to 
fifty,  and  his  oApring,  amounting  frequently 
to  more  than  tluit  number.  Each  fiimily  is 
preserved  separate  from  every  other.  The 
ursine  seals  are  extremely  fat  and  indolent, 
and  remain  with  little  exercise,  or  even 
motion,  for  months  together  upon  the 
shore.  But  if  jealousy,  to  which  they  are 
ever  alive,  once  strongly  operate,  tiiey  are 
roused  to  anintatlon  by  all  the  fierceness  of 
resentment  and  vengeance,  and  conflicts 
arising  from  this  cause  betvreen  individnals, 
soon  spread  tlirough  families,  till  at  length 
the  whole  shore  becomes  a  scene  of  the 
most  horrid  hostility  and  havoc.  When  the 
conflict  is  finished,  the  sorvivors  plunge 
into  the  vrater  to  wash  off  the  blood,  and 
recover  from  their  exhaustion.  Those  vrhich 
are  old,  and  have  lost  the  solace  of  oonnu^ 
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IpW  life,  tre  reported  to  be  extremely  cap*  faigli  groiuiUf ,  and  lodging  amidat  the  len^- 

tioiM,  fierce,  «nd  mallginuit,  and  to  live  grass.    Tliey  are  extremely  tby,  and  are 

apart  from  all  others,  and  so  teoacioiisly  to  stated,  almost  always,  mili^  in  the  breed* 

be  atuched  to  the  statioD,  whieh  pre-occn-  log  season,  to  keep  togetlier  in  flocks,  hav- 

pancy  may  be  supposed  to  give  each  a  riglit  ing  a  centinel  ever  vigilant  at  his  post,  by 

to  call  his  own,  that  any  attempt  at  nsorpa-  whom  the  slightest  approaching  danger  ia 

tion  is  resented  as  tlie  foulest  indignity,  and  annonncedy  by  intimations  which  produce 

the  most  furtoos  contests  freqaently  occnr  hnmediate  flif^l.  Their  flesh  is  thought  by 

in  cottse<)aence  of  the  several  claims  for  a  some  not  inferior  to  that  of  the  partridge, 

favourite  position.     It  is  stated,  that  in  bnt  (heir  tongne  was  one  ef  the  most  va- 

tbese  combats  two  never  fail  upon  one.  Ined  dainties  of  Roman  epicurism.    They 

These  seals  are  said,  in  grief,  to  shed  tears  have  been  sometimes  reared  tame,  but  are 

very  copiously.     The  male   defends   his  with  difiicnlty  preserved,  and  their  suscep^ 

young  with  the  most  mtrepid  courage  yd  tibility  of  cold  b  exquisite, 

fondness,  and  will  often  beat  the  dam,  At-  PHCENIX,  in  astronomy,  one  of  tho 

withstanding  her  most  supplicating  tones  consteUationa  of  the  southern  hemisphere, 

and  gestures,  under  the  idea  that  she  has  unknovrn  to  the  andenls,  and  invisible  in 

been  the  cause  of  tlie  destruction  or  injury  onr  northern  parts.    This  constellatioa  i» 


which  may  liave  occurred  to  any'of  them,  aaid  to  consist  of  thiiteen  star». 

The  flesh  of  the  old  male  seal  Is  intolerably  PHamx,   in  botany,  a  genus  of  the 

strong ;  tliat  of  the  female  and  the  young  is  Appendix  Palmss.  Natural  order  of  Pahns. 

considered  as  delicate  and .  nonrisbidg,  and  Essential   character :   calyx  three-parted  ; 

compared  in  tenderness  and  flavour  to  the  corgl)^  three-petalled :  male,  stamina  three  : 

flesh  ftfyomig  pips.  female,   pistil  one;  drupe  ovate.    Tliere 

The  bottle-nosed  seal  is  found  on  flie  are  two  species,  eiz.  P.  dactylifeia,  date 

Falkland  Islands,  is  twenty  feiet  long,  and  palm*tree,  and  P.  farinifeia,  natives  of  the 

will  produce  a  butt  of  oil,  and  discharge,  levant  and  Corumandel. 

when  struck  to  tlie  heart,  two  hogsheads  of  PHONICS,  the  doctrine  or  science  j>f 

blood.  sounds.  See  Acoustics.    This  science  has 

PH<ENICOPTEROS,  the  Jhumngo,  in  bdh  considered  as  analogous  to  that  of  op- 
natural  history,  a  genns  of  birds  of  the  or-  tics,  and  is  divided  into  direct,  refracted, 
der  Grallae.  Generic  cluracter :  bill  naked,  and  reflected ;  these  have  been  called  pho« 
toothed,  bending  in  the  middle,  as  if  nics,  diapboniJs^  and  cataphonics;  bnt  the 
broken ;  nostrils  covered  above  with  a  terms  are  now  well  nigh  obsolete.  Phonics 
tJiin  plate,  and  linear ;  tongue  cartilaginoiis  is  a  science  that  may  be  flhproved  with  re- 
and  pointed ;  neck,  legs,  and  thighs  exceed-  gard  to  the  obpect,  the  mediuas,'  aiid  the 
ingly  long ;  feet  webbed,  back  toe  very  orgxii.  The  object  may  be  improved  with 
amall.  The  P.  mbrat  or  conmion  flamingo,-  respect  to  the  prodnctioh  and  propagation 
the  only  species  noticed  by  Latham,  is  of  sovnds.  With  regard  to  the  medium, 
nearly  of  the  sise  of  a  goose,  and  upwards  phonics  may  be  improved  by  its  thinness 
of  four  feet  long.  When  mature  in  pin-  and  quiescency,  and  by  the  sonorous  body 
Huge,  these  birds  are  all  over  of  the  most  being  phiced  near  a  smooth  wall,  either 
deep  and  beautiful  scarlet ;  but  this  matfi-  plain  or  arched,  more  especially  if  it  be 
rity  they  never  acquire  till  their  third  year,  fonned  after  some  peculiar  curve,  as  from 
They  are  found  in  France,  Spain,  and  Italy,  this  arises  tik  theory  and  praetice  of  whis- 
in  Syria  and  in  Persia,  but  more  frequently  pering  places.  Sound  is  much  sweetened 
than  any  where  else,  on  the  coast  of  Africa  if  it  is  propagated  in  the  vicinity  of  water, 
downwards  to  the  Oipe.  They  build  their  and  on  a  plain,  it  vrill  be  couveyed  moch 
nest  of  mod,  in  the  shape  of  a  hillock,  and  further  than  on  uneven  ground, 
in  a  cavity  on  the  top  of  it  the  fenuile  de-  PHORMIUM,  in  botany,  a  genus  of  the 
posits  two  while  eggs,  on  which  she  sifs,  Hexandria  Monogynia  class  and  order.  Na« 
havmg  her  legs  stretihed  out  one  oa  each  toral  order  of  Coronariae.  Asphodeli,  Jo»- 
side  of  the  hillock.  The  young  ones  run  sien.  Esiential  character:  calyx  none ;  co* 
with  great  swifhiess,  but  are  unable  to  fly  rolla  six-petalled,  the  three  inner  petals 
till  they  have  attained  nearly  their  com*  longer ;  capsule  oblong,  three«sided ;  seoda 
plete  •  growth.  They  subsist  chiefly  on  obloog,  compressed.  There  is  bnt  one 
small  mihes,  ova,  and  water  insects,  and  fre-  species,  va,  P.  tenax.  New  Zealand  fhuB* 
qiieot,  during  the  day,  the  borders  of  rivers  phmt.  The  mhabitants  of  New  Zeatand 
and  lakes,  withdrawmg  at  night  to  the  make  a  thread  of  the  leaves,  with  which  the 
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wmien  wetve  a  variety  ef  fine  matting  for 
dotfiing,  and  aevenil  other  iMirposes.  It 
is  abo  manniaettired  in  Norfolk  Uaad  for 
caavaxs  aad  coarM  linen  cloths. 

PHOSPHATES,  in  chemistry,  adts 
Ibmied  of  the  phosphoric  add,  with  etftha, 
alkalies,  &c.  The  alkalina  phospham  ase 
Mhible  and  crystalUaabte ;  jChey  am  also  fd* 
til>Ie,  Ibrmim^  a  kind  of  glass,  and  laoi^tate 
the  fbsioD  of  a  Aaniber  of  otlier  stthataifces. 
They  may  be  decomposed  in  the  hnmid 
way,  by  salpharic  and  some  other  acids ; 
but  in  the  di^  way  these  dccompositioas  do 
not  often  happen.  The  phosphate  of  soda 
is  much  used  in  medinme ;  it  is.  purely  sa- 
Ime,  without  any  bitterness,  which  renders 
it  a  good  rabstitnte  for  Epsom  and  Ghm* 
berfs  saltk*  As  k  melts  easily,  and  promotes 
the  fusion  of  the  earthaanAmemUic  oxides^ 
it  it  used  indiemical  o|ierations  as  a  flnx. 
phosphate  of  ammonia  exists  in  the  urine 
of  camivorons  animals,  in  oousiderable 
ijnanlity,  united  with  phosphate  of  «|da, 
Ibrmiag  a  triple  salt,  formerly  denominated 
mirroconnic,  or  fiuible  salt,  in  qrine. 

PHOSPHITES^  are  salts  fonned  of  the 
phosphorous  acid,  with  alkalies,  earths,  Sec 
'I^seveial  of  their  properties  they  resemble 
the  phosphates;  but  may  be  distingnlshed 
from  them,  by  appearing  lumumni  wKn 
healed  with  tiie  blow-pipe,  and  by  afford- 
ing, by  distillation,  a  small  quantity  of 
phospliorns.  They  detonate,*Too,  with  ozy- 
ranriate  of  potash,  and  precipitate  gold 
from  its  solution  tn  a  metallic  state.    By 
exposure  to  the  air,  they  pass  into  phos* 
phates. 
PHOSPHORESCENCE,  ?  «      .  ght 
PHOSPHORI,  i  ^^^  ^'^"'^• 

PHOSPHORIC  add,  Wlien  phospbo- 
TttS  undeigoes  combnsCioii  in  oxygen  gas,  a 
great  quantity  of  white  ftmies  are  produced, 
which  are  deposited  in  white  flakes.  These 
are  phosphoric  acid;  so  ttet  it  is  a  com- 
pound of  phosphorus  ana  oxygen.  The 
phosphoric  add  was  first  shewn  to  be  dis- 
tinet  from  all  other  acids,  in  the  year  i74o, 
by  MargiaafC  He  found  that.it  existed  in 
the  salts  which  were  taken  from  Inunan 
nrine,  and  that  phosphorus  cotild  only  be 
obtained  ftom  this  add ;  as  well  as  that  it 
could  be  converted  into  phosphoric  add. 
This  add  was  found  to  exut  in  some  veget> 
able  substances,  altlioupch  it  was*  formerly 
supposed  to  be  peailiar  to  animal  matters. 
Phoepboric  add  may  be  obtamed  not  only 
b)»  the  method  just  mentioned,  but  also  by 
tnttsmiOinga  current  of  oxygen  gas  through 
phoqihoniB  mdted  under  water,  Th«add| 
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as  it  is  formed,  combines  witii  the  water* 
Irom  which  it  may  l>e  obtained  in  a  stste  o£ 
purity  by  evaporation.  The  spedlie  gravity 
of  this  add  mries  according  to  the  difieient 
states  in  which  it  exists,  in  the  ttquid 
state  it  is  1.4;  hi  the  dry  state  it  is  2.7 ; 
in  the  state  of  gtess  3.85.  It  changes  tfae 
colour  of  vegetable  blues  to  red ;  has  no* 
smell,  but  a  very  acid  taste.  When  it  is 
•Hposed  to  the  air  it  attracta  moisture,  and 
is  converted  into  a  thick  visdd  flaid  like 
oil.  ft  is  very  soluble  m  water.  When  in 
the  form  of  dry  flakes,  it  dissolves  in  a  sraali 
quntity  of  this  liqairi,  producing  a  hissinf 
noie  like  that  of  a  red-hot  iron  plunged 
into  water,  with  the  extrication  of  a  great 
quantity  of  heat.  The  component  parti  of 
this  acid  have  been  accurately  ascertaowd 
by  Lavoisier,  and  it  consists  o^ 

Oxygen 60 

Phosphorus 40 

100 


It  combines  with  tiie  alkalies,  earths,  and 
metalUc  oxides,  and  forms  salts  which  arar 
denominated  phosphates. 

PHOSPHORITE,  in  mmcfalogy,  is  of 
a  yellowish  white,  frequently  spotted  with 
grey :  it  occurs  massive ;  internally  it  is 
gUstemng,  sometimes  dull ;  it  is  transhicettf 
on  the  edges,  soft,  brittle,  and  not  veiy 
heavy.  Itformsa  great  bed  in  the  pro* 
vince  of  £stremadur»  in  Spain.  In  ap» 
peanmce  it  resembles  curved,  lameUar, 
heavy-spar ;  but  it  is  harder  and  lighler 
than  this  kind  of  heavy*spar. 

PHOSPHOROUSo0d,is  obtained  by  the 
slow  combustion  cf  phosphorus  at  the  com* 
mon  temperature  of  the  air.  If  phosphorus, 
in  small  pieces,  be  exposed  to  the  air  in  a 
glass  fimael  placed  ui  a  bottle,  it  attracts 
the  oxygen  and  moisture  from  the  atmos- 
phere, and  runs  dpwn  into  the  bottle.  This 
is  the  phosphorous  add.  By  this  process, 
about  thi«e  times  tho  weight  of  the  phos- 
phorus is  obtained.  It  is  then  in  the  form 
of  a  white  thick  liquid,  adhermg  to  the  sides 
of  the  vesseL  It  varies  in  consistence  ac- 
cording to  the  state  of  the  au>.  Its  specific 
gravity  is  not  known.  It  has  an  acid  pun- 
gent taste,  not  diflferent  fhom  phosphoric 
acid.  It  also  reddens  v^^table  blue  co- 
lours. The  pliospborous  add  is  not  altered 
by  light  When  exposed  to  heat  in  a  r«*tort, 
part  of  the  water  combined  with  it  is  first 
driven  off,  and  when  it  is  concentrated, 
bubbles  of  air  suddenly  rise  to  the  sorfoce, 
and  collect  in  tiie  fonn  of  white  smoke,  and 
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■ooieftuBMiiiiuMyirtlMiebeM^itrmtlM  ibor  timet  itiweiglit  of  water.   Fortyparti 

ippmtiM.    If  tke  experiment  be  made  io  ef  siApkufie  add  are  then  to  be  Mded  in 

aq  open  ▼easel,  each  babble  of  air,  whes  it  tmali  poitiom,  talung  care  to  »tir  tbe  mix* 

conei  to  tbe  saHbce,  prodacea  a  vivid  de-  tare  alter  the  addition  of  every  pottion.    A 

lla9iation,aiiddiffiiieitheodoQrofplioitpho*  violent  efierveaceace   takes  place,  and  ■ 

rated  hydiogen  gai.  This  acid  is  oampoeed  great  quantity  ofair  is  disengaged.*  Lettha 

of  the  same  constitnant  parts  as  th*  phot*  miaiare  remain  for  tmenty-foar  hours,  stir* 

phode,  and  is  eoasideMd  by  some  as  the  ring  it  ocoasionally^  to  expose  every  part  of 

phosphoric  aeid  hoMiii  m  sokitioa  a  small  the  powder  to  the  actioo  of  tbe  add.    Th» 

quaatity  of  phospbonis*    Phosphorous  aciA  burnt  bones  consist  of  the  phosphoric  add 

fo^ns  compoands  with  alkalies,  eg^ths,  and  and  hme;   but  tbe  snlp^rie  add  has  a 

metallic  okideSv  which  are  known  under  tha  greater  affinity  for  the  Uma  than  tbe  phos- 

name  of  phoaphim.  piioric  acid.    Hie  action  of  the  sulphnrie 

PHOSPHORUS.  Thissmgofairsnbstanea  add  uniting  witli  the  lune,  and  tlie  sepana- 

w«acddentattydiieownadinl677byanal-  tioii  of  the  phospborie  acid,  occasion  the 

alqrmistof  HMiibvrgh,  named  Braadt,  when  effervescence.    The  sulphurio  add  and  the 

ba  was  engaged  hi  seaix:hing  for  the  pliUoso-  >«««  combine  together,  being  uisohiblevattd 

pher>s  stone.     Kuakel,  another  chemist,  fiUl  to  the  bottom.    Pour  ihe  whole  mis- 

vrho  hadseea  the  new  piodQCt,  aNoeuiled  ture  on  a  doth  filter,  so  that  ttie  liquid  part, 

huBself  withoneof hisflienda,named  Kn^  "Mek  is  to  ba  recdved  in  a  porcelain  vas- 

to  pnrefaaie  the  secret  of  iu  preparation ;  mI,  may  pass  through.     A  white  powder^ 

hnt  tha  hitter  deceiving  his  Inend,  made  tfie  «>uch  is  the  insoluble  sulphate  of  lime,  re*. 

parehasa  for  hhaself,  and  refiised  to  com-  ■»">  ^  ^«  fi>^*    After  this  has  bean 

municate  it.     Knnkel,  who  at  this  tune  rapealedly  washed  with  water,  it  mqr  be 

knew  nothmgfiirtherof  its  prepamtkm  than  thrown  awi^;  bat  the  water  is  to  beaddei* 

that  it  was  obtamed  by  certam  pioeesws  to  that  part  of  the  liquid  which  passed 

from  nnne,  nndeitook  «(fae  task,  and  sne>  tbraogh  the  filter.  Take  a  solution  of  sugar 

eeaded.    It  is  on  this  aocoant  that  the  sab-  of  lead  m  water,  aad  pour  it  gndually  tato 

atoace  long  went  under  the  name  of  Knn*  the  liqnid  m  the  porcelain  bason*    A  white 

hei's  phospbonis.    Mr.  Boyle  b  also  eonsi*  powder  Alls  totha  bottom*  and  the  sugar  of 

dared  as  one  of  the  discoverem  of  pheepbo*  Ihu^  must  be  added  so  long  as  any  precis 

ma.    Ha  eonummicated  tha  secret  of  tlie  pitfttion  lakes  piaoa.    Tha  whole  isagam  to 

proeemfitrprepasmgit  to  the  Royal  Society  be  poured  npen  a  filter^  and  the  white  pow* 

of  London  m  1680.  4t  is  asserted,  hideed,  der  which  tenmins  is  to  be  weU  washed  aad 

by  Kraft,  that  he  dltooveicd  the  secret  to  dried.     The  dried  powder  is  then  to  be 

Mr.BoyJe,  having  in  the  year  1678  carried  mixed  with  one-sixlh  of  its  weiglit  of  char* 

a  small  piece  of  it  to  Laodan  to  diew  it  to  eoal  powder.     Pot  this  nrixtoie  mto  an 

the  royal  fiunily;  bat  there  is  little  proba>  earthen^ware retort,  and  plaoa  it  m  anad 

bililtr  that  a  man  of  each  integrity  as  Mr.  battn  with  the  beak  plunged  hitoa  vessel  of 

Boyle  woald  daha  the  disoavery  of  tha  water.    Apply  heat,  and  let  it  be  gradaally 

procem  as  his  own,  and  oommnnicate  it  increased^  till  the  retort  becomes  red  hot. 

to  the  Boyaf  Sodety,  if  this  had  not  been  As  tbe  heat  increases,  atr-bnbbles  nsh  ia 

the  case.    Mr.  Biqrla  communiaatad  the  abmidanee  throu^  tiie  beak  of  the  retort, 

procautoGodfiwyHankwitK,anapothecary(  some  of  which  are  inflamed  when  they  come 

of  London,  who  for  many  years  supplied  hi  contact  with  tha  air  at  the  sartee  of  the 

Europe  with  pbosphorasi  and  henoa  it  went  wator,    A  sabstance  at  Imt  drops  out  Biaii- 

nnder  the  aame  of  Englisb  phosphoral    la  lar  to  mdted  wax,  which  coqgeals.  undei* 

the  year  17r4»  the  Swedish  chemists,  Gahn  thewator.    This  u  phosphorus.    Tohaveit! 

and  Sehede,  made  the  important  diwoaery,  qaito  pBre«  melt  it  in  warm  wator,.  aadr 

that  phospbonis  is  contained  m  the  bonasof  atiatn  it  several  times  throagh  m  pjeae  of 

aninnls,  and  they  improved  the  prooemes  shaamy  leather  uadea  the  smflma^  of  thm 

far  procaring  i^  water.  To  mould  it  into  sticks^  takeef^taaa. 

The  most  convenient  pvocem  for  obtain*  fimnd  with  along  tube,*  which  mast  he> 

ing  phosphorus  seems  to  be  that  raeom«  stopped  with  a  eoik.  Fill  it  with  walarv  aad 

mended  by  Fqureroy  and  Vanqoalia,  which  pat  the  phosphqnis  into  it    ImmerM  the* 

we  shall  transcribe.    Take  a  qnentity  of  fhnnd  in  boiling  water,  and  when  the  pfas^ 

bunit  bpae^  and  reduce  them  to  powders  phoms  ii  melted,  and  flows  into. the  tube  of 

Pat  too  paru  of  this  powder  into  a  parce-  the  fiianely  then  phmge  it  mto  celd  watot; 

lain  or  sto%e<ware  basoD,  aad  ditate  it  with  and  when  the  phospbomihu  beopmaolidi 
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remove  the  cork,  and  pnsh  the  phosphonu 
from  the  moold  with  a  piece  of  Wood,  ^im 
prepared,  it  most  be  preserved  in  eloee^ves- 
aeb,  conlainiiig  pure  water.  When  phospho- 
rus is  perfectly  pure,  it  is  semi-transparent, 
and  has  tlie  consistence  of  wax.  It  is  so  soft, 
that  it  may  be  cut  with  a  knife.  Its  specific 
gravity  is  from  1.77  to  2.09.  It  has  an 
acrid  and  dLsagreeable  taste,  and-a  peculiar 
smell,  somewhat  resembling  garlic. 

When  a  stick  of  phosphonis  is  broken,  it 
exhibits  some  appearance  of  Crystalliation. 
The  crystals  are  needle-shaped,  or  long  oc- 
tahedrons ;  bnt  to  obtain  them  in  their  most 
perfect  state,  the  soHace  of  the  phosphorus, 
just  when  it  becomes  solid,  shonld  be  pierc- 
ed, that  the  mtemal  liquid  phosphorus  may 
flow  out,  and  leave  a  cavity  for  their  forma- 
tion.   When  phosphorus  is  exposed  to  the 
light  it  becomes  of  a  reddish  colour,  which 
appean  to  be  an  incipient  combustion.    It 
is  therefore  necessary  to  preserve  it  in  a 
dark  place.    At  the  temperatnre  of  99°  it 
becomes  liquid,  and  if  air  be  enturely  ex- 
cluded, it  evaporates  at  219°,  and  boils  at 
5S4°.    At  the  Umperatnre  of  45°  or  44°,  it 
gives  out  a  white  smoke,  and  Is  luminous  in 
the  dark .    This  is.  a  stow  combustion  of  the 
phosphonis,which  becomes  more  rapid  as  the 
temperature  is  raised.    When  phosphoma 
is  heated  to  the  temperature  of  148°  it  takes 
fire,  bums  with  a  bright  flame,  and  gives 
out  a  great  quantity  of  white  smeke.  Phos- 
phorus enters  into  combination  with  oxygei^, 
aiote,  hydrogen,  and  carbon.    Phosphorus 
is  soluble  ufi  oils,  and  when  thus  dissolved 
forms  what  has  been  called  liquid  phos- 
phorus, which  may  be  rubbed  on  the  ft^ce 
and  hands  without  injury.    It  dissolves  too 
in  ether,  and  a  very  beautiful  experiment 
consists  in  pouring  this  phosphoric  ether  in 
•mall  portions,  and  in  a  dark  place,  on  the 
•nrface  of  hot  water.     The  phosphoric 
matches  consist  of  phosphorus  extremely 
dry,  minutely  divided,  and  perhaps  a  little 
oxygeniaed.    Tlie  simplest  mode  of  making 
them  is  to  put  a  little  phosphorus,  dried  by 
blotUng  paper,  faito  a  small  pidal ;  heat  the 
phlaly  and  vrhen  the  phosphonis  is  melted 
turn  it  round,  so  that  the  phosphorus  may 
adhere  to  the  sides.  Cork  the  phial  closely, 
and  it  is^  prepared.    On  putting  a  commes 
sulphur  natch  Into  the  bottle,  and  stirring 
It  about,  the  phosphorus  will  adhere  to  the 
match,  and  vrill  take  Are  iRhen  biought  out 
ioto  the  air. 

PHOSPHURSTS^in  diemistry^are  snb- 
staaces  fanuf^  by  an  union  with  phospho- 
nM  i  tiiDiwwe  have  the  phosphvret  of  car- 


bon,  which  is  a  compound  of  carbon  Witti 
phosphorus :  we  have  also  the  phosphmet  of 
lime,  hydrogen,  &r« 

PHOSPHURETTED  ftydrogea,  phos- 
phonis  di»solved  in  hydrogen  gas;  which 
nmy  be.  done  by  introducing  pbosphoraa 
into  a*  glass  jar  of  hydrogen  gas  standing 
over  mercury,  and  then  melting  it  by  meaiM 
of  a  burning  glass ;  the  gas  dissolves  a  huge 
proper  rion  of  it  Tlie  compound  has  a  very 
fetid  od<mr,  sometinng  like  tint  from  pnltid 
fish.  Mrhen  it  comes  into  contact  with 
conunoo  air,  it  burns  with  great  rapidity, 
and  if  mixed  with  that  air  it  detonates  vio- 
lently. Oxygen  gas  produces  a  stiU  more 
rapid  and  brilliant  combustion  than  commoii 
air.  When  bubbles  of  it  are  made  to  pasa 
up  through  water,  they  explode  in  sncoes* 
sioo  as  they  reach  the  surfiiee  of  the  Uqnid  9 
a  beautiful  column  of  white  smoke  is  form* 
ed.  This  gas  is  the  most  combustible  sub- 
stance known^  Its  combustion  is  the  com* 
bination  of  its  phosphorus  and  liydrogeo 
with  the  oxygen  of  the  atmosphere,  and 
the  products  are  phosphoric  acid  and  waters 
These  substances,  mixed  orcombiuedi  con- 
stitute the  white  smoke. 

PHOTOMETER,  an  instrument  intend'* 
ed  to  indicate  the  difierent  quantities  of 
light,  as  in  a  doudy  or  bright  day,  or  be> 
tween  bodies  illuminated  in  diflerent  de* 
grees.     The  ratio  of  the  mtenstties  of  two 
luminous  objects  has  been  attempted  to  be 
measured  by  placin^^ihem  at  different  dia« 
tances  from  a  giveobbject,  until  that  oh» 
ject  cast  two  shadows  of  equal  darkness ; 
or  by  observmg  when  two  eooal  obiects 
appeared  to  be  equally  illunmiated  each 
by  one  of  the  luminous  objects ;  for  Aeo 
by  a  well  known  and  established  hw,  the 
proportion  of  the  intensities  of  their  lighh 
was  supposed  to  be  as  the  squares  of  Ifee 
distances.      Thus  if  two    equal   oli^ti 
appear  to  be  equally  illuminated,  when  one 
of  them  is  three  feet  from  a  taltow  cawUe, 
and  wh^  the  olher  is  nine  feet  fifom  a 
wax  dmdle,  then  it  is  inferred  that  the  in- 
tensity of  the  Ught  of  the  former  candle  is 
to  that  of  the  tetter  as  nine  to  eighty-one. 
Mn  I^eslio  has  more  recently  hivented  an 
iastnimaot  of  this  kiQ0,  the  essential  part 
of  which  consists  of  a  glasttube  like  a  ra- 
versed  syplion,  whose  two  bsanobes  shonld 
be  equal  in  hdght,  and  terminated  by  balls 
of  equal  diameter ;  one  of  the  balls  is  of 
Mack  enamel,  and  the  other  of  eonmon 
gfaMs,  into  which  is  put  seme  liquki. 

The  motions  of  the  liquor,  which  b  sul- 
phuric add  tingod  red  with  cvBaae^  wm 


^ 


PIIR 

Masnred  by  means  of  a  gridnatioD,  the  terb 
bfttiiated>  towards. tUe  top  of  the  branch 
that  is  tennioated  by  th«  enamelled  ball. 
Tlie  nse  of  tbift  instrument  is  founded  upon 
the  principle,  that  when  the  light  is  ab- 
sorbed by  a  body,  if  produces  a  beat  pro- 
polttonal  to  the  quantity  of  absorption. 
lIFIien  the  instrument  is  expoted  to  the 
solar  rays,  those  rays  that  are  absorbed  by 
the  dark  colour,  heat  tlie  interior  air,  whicli 
canses  the  liquor  to  descend  at  first  with 
rapidity  in  the  corresponding  branch.  But 
•s  a  part  bf  the  heat  wliich  had  introdnced 
itself  by  means  of  the  absorption  is  dissipat- 
ed, by  the  radhition,  and  as  the  diffetence 
between  the  quantity  of  heat  lost  and 
that  of  the  heat  acquired  goes  on  dimi- 
aishng,  there  will  be  a  point  where  these 
two  quantities  having  become  equal,  the 
in^tnmient  will  be  stationary,  and  the  inten- 
sity of  the  mcident  light  is  then  estimated 
by  the  number  of  degrees  which  the  liquor 
has  run  over.  The  antbor  of  this  ingenious 
instimnent  has  pointed  out  its  advantages 
in  determining  the  progressive  augmenta- 
tion undergone  by  the  intensity  of  the  light, 
and  the  gradation  in  a  contrary  sense  which 
succeeds  to  that  progressi  both  from  the 
beginnfaig  of  the  day  to  its  end,  and  from 
the  winter  solstice  to  the  end  of  the  suc- 
ceeding autumn.  With  the  help  of  such 
an  histmment  one  might  also  compare  the 
actioo  of  imys  of  light  in  diilerent  covntries 
of  which  some  dwt  with  sufficient  con- 
stancy from  a  fihe  and  serene  sky,  while 
others  seem  to  be  covered  with  a  veil  which 
dims  and  obscures  their  lustre.  Mr.  LesHe 
having  proposed  to  Idmself,  to  measure  the 
eneigy  of  the  several  colooied  lays  which 
compose  the^ohur  spectrum,  caused  a  beam 
of  light  to  pass  tiirough  aprism  of  flint  glass ; 
and  the  indications  of  the  photometer  pre- 
sented successively  to  the  different  parts  of 
the  spectnuBi  have  furnished  nearly  for  the 
relation,  between  the  degrees  of  force  of 
the  bhie,  green,  yellow,  and  red  rays,  that 
of  the  anmbera  1 , 4, 9, 16 ;  a  relation  which, 
considered  in  tbe  two  extreme  terms,  is 
more  than  qiiadniple  that  which  was  suli* 
stitnted  for  it  by  Dr.  Herschel,  who  has 
made  experiments  for  tlie  same  purpose. 

PHRYGANEA,  in  natural  history,  a  ge- 
nus of  inaeols  of  the  order  Nenroptera.  Oe- 
aerie  chaimcter :  mouth  with  a  homy  short 
curved  mandible ;  feelers  four;  three  stem- 
■ata ;  antennm  setaceous,  longer  than  the 
thorax ;  wings  equal,  incumbent,  the  lower 
ones  folded.  There  arc  nearly  sixty  species 
in  tvro  divisioai.    A.  T>il  with  two  ti  un- 
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eate  bristled.  B.  Tail  without  bristles^  The 
insects  of  this  gemu  are  seen  in  a  summer's 
evening  floating  in  the  air  in  large  masses, 
and  are  eagerly  devoured  by  Swallowis. 
They  resemble  moths,  particularly  tlie 
division  called  Tinese  ;  but  may  readily  be 
distinguished  by  tiieir  feelers,  and  also  by 
the  stemmata  situated  at  the  top  of  the 
bead.  The  phryganese  proceed  from  aqua- 
tic larv«  of  a  lengtJiened  sliape,  residing  in 
tobnbir  cases,  which  they  form  by  aggluti- 
nating various  fragments  of  vegetable  sub- 
stances, iStc.  These  tubular  cases  are  lined 
within  by  a  tissue  of  silken  fibres,  and  are 
open  at  each  extremity.  Tlie  included 
brvsp,  when  feeding,  protrude  the  head  and 
fore>parts  of  the  body,  creeping  along  tlpe 
bottom  of  the  waters  they  inhabit,  by  means 
of  six  short  and  slender  legs ;  on  the  upper 
part  of  the  back,  is  a  sort  of  prop,  prevent- 
ing the  case,  or  tube^  from  slipping  too  for- 
wards during  the  time  the  animal  is  feed- 
ing. One  of  the  hirgest  species  is  the  P. 
grandis,  (see  Plate  IV.  Entomology,  Bg.  «}. 
Tliis  insect  is  about  an  inch  in  length,  very 
like  a  phahena ;  the  upper  wings  are  grey, 
markf^  by  various  darker  and  lighter 
streaks  and  spetks,  and  the  under  wings 
yellowiBh,  brown,  and  semitransparent.  The 
larvm  of  this  genos  is  known  by  the  name  of 
cadew-woim,  and  is  frequently  used  by 
anglers  as  a  bait.  When  arrived  at  foil 
growth  it  frtttens  the  case  or  tube  by  seve- 
ral silken  filaments  to  the  stem  of  some  wa- 
ter phmt,  or  other  convenient  substance,  in 
audi  a  manner  as  to  project  a  littie  above 
tiie  smflwe  of  the  water,  and  casting  its 
skin,  changes  to  a  chrysalis  of  a  lengthened 
shape,  and  displaying  the  imnrnture  limba 
of  the  foture  phrypuea,  which  in  a  fort- 
night emerges  from  its  confinement. 

PHRYMA,  in  botany,  a  genus  of  the 
Didynamia  Gymnospermia  class  and  order. 
Natural  order  of  PerMuatae.  Labmts, 
Jussieu.  Essential  character:  seed  one. 
There  are  two  species,  tiz.  P.  leptostachya 
and  P.  dehiscens ;  the  former  is  a  lutive  of 
North  America*  the  latter  was  fooad  at  the 
Cape  of  OoodHope  by  Tbanberg . 

PHRYNIUM,  ia  botany,  a  genns  of  the 
MonandriaMonogynia  class  and  order.  Es- 
senthd  character :  calyx  three-leaved  ;  pe- 
tals three,  equal,  grovring  to  the  Jong  chan- 
nelled tube  of  the  nectary ;  aectaiy  tvlm 
filiform  -f  border  four-parted ;  captuie  tliree- 
cellcd ;  nuts  three.  There  is  but  one  spe- 
cies, CIS.  P.  capitatum,  which  Is  a  native  off 
Malabar,  China,aad  Cocbm  China,  la  sba^f 
moist  plarea. 
.  Y 


PHTHISISy  a  species  of  consuinptioo,  cay  in  spring ;  U  grows  natnrtUy  at  the 

arising  from  an  nicer  of  the  longs.    See  Cape  of  Good  Hope  -,  it  also  occupies  large 

Medicine.  tracts  of  ground  about  lisbon*  in  the  sainc 

PHYLACTERY,  in  antiquity,  a  charm,  manner  as  many  lands  in  England  are  cck 

or  amnlet,  which  being  worn,  was  "supposed  vered  with  heathi 

to  preserve  people  fi^m  certain  evils,  di-        PHYLLIS,  in  botany,  a  genus  of  the 

seases,  and  dangers.  Pentandria  Digynia  class  and  order.  Natu- 

PHYLLACHNE,  m  botany,  a  genus  of  ral  order  of  Stellate.    Rubiaoea,  Jnasiea. 

the  Dioecia  Monandria  class  and  order.  Essential  character  :  stigmas  hispid ;  fmc* 

Essential  character:   calyx  three-leaved,  tificationsscatteredj  calyx  two-leaved, ob- 

superior';   corolla   funnel   form :   female,  solete ;  corolla  five-petatted ;  seeds   two. 

stigma    four-cornered;   capsule    inferior.  There  is  but  one  species,  ois.  P.  nobia, 

many  seeded.    There  is  only  one  species,  bastard  hare's  ear,  a  native  of  the  Canaiy 

viz,  P.  uliginosa,  a  small  mossy  plant,  grow-  islands. 

ing  in  tufts ;  stems  closely  approximating,        PHYSALIS,  in  botany,  tria^cr-dbsrry,  m 
covered  with  imbricate  leaves,  proliferous  genus  of  the  Pentandria  Monogynia  chwa 
into  two  or  three  braachlets;  leaves  small,  and  order.    Natural  order  of  Lnridae.    So- 
awl-shaped,   flowers   terminating,   sessile,  laneae,  Jussieu.     Essential  character:  oo- 
white ;  this  plant  has  the  structure  of  a  roUa   wfaeel*shaped ;  stamma  converging  ; 
moss,  but  adorned  vrith  flowen  of  a  very  berry  vrithin  an  inflated  caljrx,  two-celled, 
difierent  kind.    It  is  a  native  of  Terra  del  There  are  seventeen  species,  of  which  tbe 
Fnego«  P»  alkekengi,  common  winter-cherry,  has  a 
PHYLLANTHUS,  in  botany,  a  genus  of  perenuial  root,  creeping  to  a  considerable 
tbe  Monoecia  Triandria  class  and  order,  distance ;  it  shoots  up  many  stalks  in  the 
Natural  order  of  Tricoccsp.    Euphorbias,  spring ;  leaves  of  various  shapes,  of  a  daric 
Jussieu.    Essential  character:  male,  calyx  green  colour,  on  long  footstalks;  flowers 
six-partedt  bell-shaped;  corolla  none:  fe-  axillary,  on  slender  peduncles;  berry  round, 
male,  calyx  six-parted  ;  coroOa  none;  styles  the  size  of  a  small  cherry,  inclosed  in  the  in- 
three,  bifid ;   capsule  three-celled ;   seeds  flated  calyx ;  it  is  a  native  of  the  south  of 
solitary.'   There  are  eleven  species,  among  Europe.  ^ 
which  we  shall  notice  the  P.  niruri,  annual       PHYSETER,  the  cachaiot^  in  natural 
phyllanthns,  this  is  a  plant;  with  an  herba-  history,  a  genus  of  Mammalia  of  the  order 
ceous  Italk  a  foot  and  half  in  heiglit ;  the  Cete.  Generic  character :  teeth  perceivable 
leaflets  contract  every  evening^  turning  in  the  lower  jaw  only ;  spiracle  on  the  bead, 
their  under  side  ontwvds ;  the  flowers  are  Ibere  are  four  species,  P.  macrocephalna, 
produced  on  the  under  side  of  the  leaves  or  the  spermaceti  whale,  is  sixty  feet  in 
along  the  midrib,  and  turn  downwards ;  it  length,  and  the  head  is  nearly  one-third  of 
nsttaMy  flowers  here  from  June  to  October;  the  bulk  of  the  whole  animal    It  is  found 
the  seeds  ripen  in  succession,  and  are  cast  in  the  European  seas,  and  on  the  coasts  of 
out  of  flie  capsules,  when  ripe,  with  so  New  England,  swims  with  extreme  swift- 
much  force,  as  to  be  thrown  to  a  consi-  ness,  and  persecutes  the  white  shark  with 
deraUe  distance ;  it  is  very  common  in  violent  and  fatal  enmity.    The  lump  fish, 
Barbadoes  and  Japan.  ako,  it  pursues  with  great  avidity.  It  is  one 

PHYUCA,  in  botany,  a  genus  of  the  of  the  most  difficult  of  afl  whales  to  bo  ^ 

Pentandria  Monogyma  class  and  order.  Na-  taken,  and  survives  for  several  days,  the 

tund  order  of  Dumoaae.    Rhamni,  Jussieu.  deepest  wounds  given  it  by  the  harpoon.  Its 

Essential  character :  perianth  five-parted,  skin,  oil,  and  tendons  are  all  converted  by 

turbinate ;  petals  none,  but  five  scales  de-  the  Greenlanders  to  some    valuable  par* 

ffiending  the  stamens;  capsule  tricoccous,  pose,  and  its  flesh  is  not  altogather  refected 

inferior.    There   are  twenty  species,   of  by  them^    The  spermaceti  is  fbnnd  in  a 

which  P.  ericoides,  heath-leaved  phylica,  is  vast  hollow  in  the  head  of  this  anhnal,  and, 

a  low  bnshy  pfamt,  seldom  more  than  three  ifhen  warm,  is  nearly  fluid,  but  dries  by  ex- 

ihet  in  height ;  the  stalks  are  shrubby  and  posuie  to  the  aur  mto  flaky  masses.    Am* 

irregular,  dividmg    mto  many  spreading  beigris,  also,  is  produced  by  this  speciea^ 

branches ;  at  the  end  of  every  shoot,  the  and  consists  m  fact  of  the  fasces  of  tfaa 

flowen  are  prodneed  in  small    dusters,  animaL    The  origin  of  this  substance  had 

sitting  cla«  to  the  leaves,  of  a  white  oo--  long  baffled  the  curiosity  of  the  enqnuwi 

loar  i  they  begin  to  appear  in  the  antnnm,  but  is  at  laqgth    unquestioinb^ 

•ontiiiQe  in  beauty  all  the  winter ;  they  de-  tamed; 
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PHYSICIANS.  By  statute  5  Hen. VUL 
€•  lly  no  person  within  London,  nor  within 
•even  miles  of  tlie  samey  shall  practice  as  a 
physician  or  surgeon,  except  he  be  ex- 
aminect  and  approved  by  the  Bishop  of 
tendon,  or  by  the  Dean  of  St.  Paul's,  as- 
aitted  by  four  persons  of  the  faculty,  under 
a  penalty  of  51.  per  month,  half  to  the  King, 
and  half  t«  the  iaIbraMr.  A  doctor  of  phy- 
sie  of  the  UniverBities  must  still  have  a  li- 
cence from  the  College  of  Physicians  to 
enable  him  to  practice  in  London,  and  with- 
in seven  miles  of  the  same.  In  the  country 
such  a  doctor  of  physic  may  practice,  but  no 
other,  witliout  licence  from  tlie  College. 
It  has  been  said,  it  is  murder  if  a  person 
die  under  the  care  of  a  medical  practitioner 
not  qualified;  but  although  it  might  be 
ponisliable  ss  a  misdemeanour,  yet  it  cer- 
tainly cannot  be  munler. 

PHYSICS,  a  term  made  use  of  by  Dn 
Keil  and  others,  for  natural  philosophy,  ex- 
pfauns  the  doctrine  of  natural  bodies,  their 
phenomena,  causes,  and  effects,  with  the  va- 
rioos  affections,  motions,  and  operations.  Ex- 
perimental physics  inquire  into  the  reasons 
and  nature  of  things  by  experiments,  as  ia 
l^drostRtics,  pnaamatics,  optics,  Ue.  bat 
more  particalarly  in  chemistry,  in  which  more 
has  been  done  the  last  thirty  yean  than  ooald 
possibly  have  been  conceived  by  the  imagi- 
nation.  Mechanical  physics  explain  the 
appearances  of  nature  from  the  matter,  mo- 
tion, structure,  and  figures  of  bodies,  and 
their  parts,  accordfaig  to  the  settled  hiws  of 
nature.    See  MscnAaict. 

PHYSIOGNOMY,  is  the  peculiar  conn 
binatioa  of  features,  which  deKignales  the 
leelings  and  dispositions  of  the  mind.  That 
cvety  HMliridual  of  the  haman  race  pes- 
acmes  a  set  of  distinctive  marks,  in  the 
fNin  of  the  bead  and  the  outlines  of  the 
eoaaleaaaee,  is  visible  to  the  most  inatten- 
tive observer;  and  it  is  well  known,  that 
those  marks  insensibly  lead  us  to  form  con- 
dusioBS  as  to  the  nature  and  inclinations  of 
pevsoas  to  whom  vre  are  introduced  for  the 
first  time,  which  nay  someiinies  be  correct, 
kttt  are  Ireqaently  erroneon^ 

Every  anD  is  ancooseioosly  a  physiogno- 
mist, he  foela  a  parthUity  or  didike,  which 
partakes  exceedingly  of  the  sense  of  the 
Jiaes  ia  one  of  Richardson's  aoveK 

•^IdoBOtUke  thee.  Dr.  FeU, 
Ttie  reason  why  I  cannot  tell ; 
But  I  da  oat  like  thee,  Dr;  FdL" 

AdoMttiag  tUa  tel^  as  to  mankind  hi  ge- 
iMn^  it  wiU  be  ptapar  to  observe,  that 
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however  the  study  of  physiognomy  may  be 
conmiended  and  recommended,  it  ihould 
be  exercised  with  great  discretion  and  judg- 
ment, or  very  fatal,  or,  at  least,  very  disa- 
greeable consequences  may  be  tlie  result  j 
for  it  must  be  remembered,  that  numerous 
causes  exist  to  derange  and  discompose  the 
human  frame  during  infancy,  and  even  be- 
fore  the  birth,  which  may  impress  a  cha- 
racter or  expression  on  the  features,  de- 
scriptive of  evil  passions  that  never  existed 
in  the  mind  of  the  unfortunate  person  so  si- 
tuated ;  for  instance,  it  would  )>e  inhuman 
to  judge  of  the  soul  of  one  who  has  had  the 
vertebrae  of  his  back  doubled,  from  the  ex- 
pression of  his  face,  which  is  uniformly  that 
of  peevishness  and  confirmed  ill-nature; 
nor  would  it  be  just,  to  think  a  roan  capa- 
ble of  every  kind  of  wickedness,  vrhose 
bead  and  face  bears  the  marks  of  malice, 
through  a  deformity  existing  perhaps  be- 
fore his  birth.  Were  tlie  bones  iocompres- 
sible  from  the  instant  they  are  formed,  and 
the  muscles  incapable  of  being  moulded  to 
their  shape,  in  short,  did  mankind  receive  a 
decided  and  unalterable  outline  from  the 
Creator,  we  should  then  make  correct  con- 
clusions from  the  beauty  or  irregularity  of 
his  fiice. 

Having  thus  hinted  at  the  impropriety  af 
forming  hasty  conclusions,  we  shaU  give  a 
sketch  of  what  has  been  advanced  on  this 
subject  by  a  person  of  great  observation, 
and  extremely  capable  of  drawing  just  in* 
ferences,  but  who  was  rather  tinctured  by 
enthusiasm.  Lavater  asserts,  that  ''each 
creature  is  indispensable  in  the  vast  com- 
pass of  creation  ;  but  each  individual,"  he 
adds,  *'  is  not  alike  informed  of  the  truth  «f 
this  ftct,  as  man  only  is  conscious  that  his 
own  place  cannot  be  supplied  by  another.* 
The  idea  thus  conceived,  he  thinks  one  of 
the  best  consequences  of  physiognomyf 
and  he  exults,  that  the  most  deformed  and 
wicked  persons  are  still  superior  to  the 
most  perfect  and  beautiful  animal,  because 
they  always  liave  it  in  their  power  to 
amend,  and  uisome  degree  to  restore  them- 
selves to  the  place  assigned  tlieni  in  crea- 
tion ;  and  however  their  features  may  lie 
distorted  fy  the  indulgence  of  their  pas- 
sions, still  ibe  image  of  ttie  Creator  remains, 
from  which  on  only  is  to  be  expelled,  to 
render  the  likeness  nearer  perfection* 

The  aid  of  Lavater  is  not  necessary  to 
inform  us,  that  there  exists  a  national  phy- 
siognomy, by  which  a  stranger  in  any  given 
eonntry  may  be  known  by  those  irho  ave 
possessed  of  previous  obstfvationy  to  be  a 
Y» 
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SpaniJird,  a  German,  or  a  Frenchman,  aftd  Jiidsing  flom  fhe  ladies  be  had  seen  t€ 
wliich  trnpels-even  tlie  very  viilpar  to  ex-  oiir  country,  and  iroin numeroos portitiilft 
claim,  "He  is  a  foreigner,"  though  they  ofotlier»,  Lavater  was  led  to  iay»  they  ap- 
cannot  appropriate  him  to  his  country  ;  but  pea]:ed  to  him  wbolly  composed  of  neire 
the  mind  of  Lavater,  being  almost  exclu-  and  marrow,  taltand  slender  in  then-  fonnSp 
sively  turned  to  this  pursuit,  we  must  pro-  gentle,  and  as  distant  from  coaneoess  and 
fit  and  be  informed  by  his  relation  of  the  harshness  as  earth  from  heaven.    His  own 
distinguishing  traits  which  point  out  the  countrymen  he  found  to  have  many  diarac- 
natives  of  different  regions..  This  great  teristic  varieties  ^  those  of  Zurich  are  gene- 
physiognomist  observes,  that  the  placing  of  rally  meagre,  and  of  the  middle  size,  and 
several  persons  together,  selected  firom  na-  either  corpulent  or  very  thin, 
tious  remotely  situated  from  each  other,  To  pursue  this  subject  something  further, 
gives  at  one  glance  tlieir  surprising  varieties'  it  will  be  foYind,  that  the  people  of  Lap- 
of  visage  -,  and  yet  he  acknowledges,  that  '  land,  and  parts  of  Tartary,  are  of  very  di- 
to  point  out  those  variations  is  a  task  Df  minutive  stature,  and  of  extremely  savage 
considerable  difficulty,  and  his  assertion,  countenances,  formed  by  flat  faces,  broad 
that  tliis  maybe  done  with  more  facility  noses,  high  cheek  bones,  large  mouths,  thick 
from  an  individual  than  tiie  mass  of  popula-  lips,  peaked  chins,  and  their  eyes  are  of  a 
tion     seems    extremely    probable.    The  >ellow  brown,  almost  black,  with  the  fida 
French,  he  thinks,  do  not  possess  eqtially  retiring  towards  the  temples ;  nor  are  the 
commanding  traits  witii  the  English,  not  females  of  this  disagreeable  race  more  fii- 
are  they  so  minute  as  those  of  the  Gennaus,  vonred  by  nature ;  and  each  sex  is  distin- 
and  it  is  to  the  peculiarities  of  theup  teeth,  guished  by  tiie  grossest  mannen,  and  minda 
andmannei;oflan^g,  that  he  attributed  stupid   beyond  credibility,  but  of  all  llie 
his  power  of  deciding  on  their  origin.    The  varieties  of  the  human  species,  the  infaabi- 
Italians  he  appropriated  by  the  form  of  Cuts  of  the  coast  of  New  Holhmd  aeem  the 
their  noses,  their  diminutive  eyes,  and  pro-  most  debased  and  miserable ;  tiiose  are  tall 
jecting  chins.    The  eye-brows  and  fore-  and  slender,  and  to  add  to  the  deformity  of 
heads  are  the  criterion  by  which  to  judge  tiiick  lips,  large  noses,  and  wide  months, 
of  the  natives  of  England.    The  Dutch  pos-  they  are  taught  from  their  infancy  to  keep 
sew  a  particular  rotundity  of  the  head,  and  their  eyes  neariy  closed,  to  avoid  the  in- 
have  weak,  thin  hair :  tiie  Germans,  numfe-  sects  which  swarm  aroand  (hem. 
rotis  angles  and  wrinkles  about  the  eyes  Turning  to  the  more  favourable  side  of 
and  in  the  cheeks  -,  and  the  Russians  are  this  picture  of  national  physiognomy,  we 
remarkable  for  black  and  light- coloured  shall  find  the  people  of  Cacbemire,  the 
hair,  and  flat  noses.  Georgians,   the  Circassians,  and  Mingre*. 
It  must  be  extremely  grateful  to  the  na-  lians,  erect,  noble,  and  fonned  for  admira- 
tives  of  England  to  reflect,  that  Lavater  tion,  particularly  the  females,  whose  dbarma 
considers  them,  in  the  aggregate,  the  roost  of  ftce  and  person  are  proverbiak 
favoured  upon  the  earth  witlf  retpect  to  There  are  too  many  local  and  physical 
personal  beauty  \  he  says,  they  have  the  causes  for  this  difference  in  the  external 
shortest   and  best-arched  foreheads,  and  appearance  of  the  inhabitants  of  the  difler* 
that  only  upwards,  and  towards  the  eye-  entpartsofthe  world,  for  ennmeiation  and 
brows  sometimes  gradually  declining,  and  exphmation  in  so  confined  a  space  as  that  te 
in  other  cases  are  rectilinear,  witii  fiill,  me-  which  we  art  limited.    Professor  Kant,  of 
duUary  noses,  frequentiy  round,  but  very  Konigsberg,  in  ^n  essay  on  tliis  snhjoct,  di- 
seldom  pointed,  and  lips  e<]oaDy  large,  well  vides  the  human  lece  into  four  principal 
defined,  curved,  and  beautiful,  with  the  ad-  classes,  into  which  the  intermediate  grada- 
dition  of  full,  round  chins.    Still  greater  tions  may  readily  be  resolved :  those  are 
perfections  are  attributed  to  the  eyes  of  the  Whites,  the  Negroes,  the  Hans,  (Mon- 
EnglUhmen,  which  are  said  to  possess  tiie  gnb,  or  Calmues),  and  the  Hindoos,  or  pee- 
expression  of  manly  steadiness,  generosity,  pie  of  Hmdostan.    Ctrcnmstuices  poiely 
liberality,  and  frankness,  to  which  the  eye-  extenial  may  be  the  accidental,  bat  cannot 
brows  greatiy  contribute.    With  complex-  be  the  original  causes  of  what  is  aisiBiilated 
ions  infinitely  fiiirer  tiian  those  of  the  Ger-  or'inherited ;  as  well  could  dttace  pndnce 
mans,  they  have  tiie  advantage  of  escaping  a   body   completely   organiied.    "  Man,- 
tiie  nnmerous  wrinkles  found  in  the  faces  of  says  the  Professor,  **  was  undoubtedly  in- 
the  latter,  and  their  general  cenf  •ar  is  noble  tended  to  be  the  tnhaMtact  of  aH  ehmates 
and  coPtm^"**'"C'  ^^  ^  *o>'>*    Hence  the  soeds  of  many  oh 
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tenml  prapcmities  imitt  be  latent  in  hun, 
wfaich  iliall  reinain  liwctive,  or  be  pnt  in 
motion  according  to  hia  situation  on  tbe 
earth :  so  that  in  progressive  generation,  he 
shall  appear  as  if  bom  for  tlmC  particnlar 
soil  in  which  he  seems  planted." 


the  cuticle,  and  this  strong  retention  of  the 
ferruginous  particles  stems  to  be  nece&swy, 
in  oftier  to  prevent  the  general  relaxation 
of  the  parts." 

Professor  Camper  concludes,  from  long 
and  attentive  observation,  applied  to  the 


In  the  opinion  of  this  gentleman,  the  air.  skulls  of  the  inhabitants  of  many  different 
mid  the  ran  are  the  tvro  causes  which  most  nations,  which  he  had  dissected  in  numerous 
povrerfully  influence  the  operations  of  pro-  cases  soon  after  death,  that  it  is  extremely 
pagaUoD,  and  give  a  lasting  developement  difficult  to  draw  any  head  accurately  in  pro- 
«f  germ  and  propensities,  or  in  other  words,  file,  and  to  define  the  lines  <tf  die  counte- 
the  above  powers  may  be  the  oiigin  of  a  nance,  and  their  angles  with  the  borison ;  but 
new  race.  he  tliinks  he  has  been  thus  led  to  the  disco- 
Food  may  produce  some  slight  variations,  very  of  the  maximum  and  minimum  of  this 
those,  however^  most  soon  disappear  after  angle.  He  commenced  his  operations  with 
emigration,  and  it  is  evident,  that  wlatever  the  monkey,  and  proceeded  vrith  the  Negro 
affects  the  propagating  powers,  does  not  act  and  European;  and,  finally,  he  examined 
npoo  the  support  o(  life ;  but  upon  the  ori-  the  profiles  of  the  most  valuable  statues  of 
ginal  principle,  the  very  source  of  animal  antiquity.  With  respect  to  the  breadth  of 
conibimation  and  motion.    It  has  been  ob-  the  cheek  bones,  he  foqpd  that  the  kvgest 


served,  that  man  degenerates  in  statnre  and 
Acuities  the  nearer  he  is  situated  to  the  fri- 
gid tone;  this  seems  a  necessary  conse- 
quence of  that  sitnation,  ibr  this  obvious 
nason,  were  men  of  the  common  stature  in 


wen;  amongst  the  Cahnucs,  and  consider- 
ably smaller  amongst  the  Asiatic  Negroes, 
The  Chinese,  tlie  nativea  of  the  Molucca 
and  other  A^tic  Islands,  appeared  to  him 
to  have  broad  cheeks  and  projecting  jaw- 


those  regions  of  extreme  cold,  the  impelling  bones,  particularly  the  under,  which  is  very 

power  of  the  heart  must  be  increased,  to  high,  and  aUnost  forms  a  right  angle :  on 

force  the  blood  through  the  extremities,  the   contrary,   those    of    Europeans   are 

which  would  otherwise  chUI,  and  become  extremely  obtuse,  and  of  Negroes  even 

totally  useless ;  but  as  the  Creator  did  not  more  so.    Succeeding  thus  fir,  the  Profes- 

tfaink  ft  useful  to  adopt  this  mode  of  pre*  sor  acknpwledges  he  was  foiled  in  his  at- 

serving  tbe  limbs,  they  have  been  shorten-  tempts  to  discriminate  the  differences  in 


ed,  for  the  purpose  of  confining  tbe  circu- 
latittg  fluid  to  the  tnmk,  where  the  natural 
heat  accumulating,  the  vrhole  body  has  a 
greater  proportion  of  that  comfortable  sen 


tbe  European  nations  |  nor  was  he  more 
successful  with  the  Jews,  whose  coimte- 
nances  are  possessed  of  many  marked  pecu- 
liarities; and  yet  this  gentleman  asserts,  Jie 


tion  than   strangers  feel  when  visiting    never  had  been  able  to  <|raw  them  with  any 


those  northern  countries. 

The  propensity  to  flatness,  observable  in 
the  ptnminent  parts  of  the  countenance  of 
the  per^ms  under  coi^uderation,  exposed' 
to  the  dfects  of  cold,  is  accounted  for  by 


tolerable  accuracy ;  and,  in  this  particular, 
the  Itahan  ftce  was  equally  difficult. 

Making  due  allowance  for  the  aberra- 
tions of  the  imagination,  the  Professor  ei- 
ther had,  or  conceited  he  had,  attained  the 


that  very  ctrcnantance  i  and  it  appears  faculty  of  distinguishing  the  heads  of  Eng- 

probable,  that  their  high  cheek-bones  and  lish,  Scots, 'and  Irish  soldiers  ^  but  he  was 

small,  unperfect  eyes  aro  so  contrived,  to  incapable  of  describing  tlie  marks  which 

preserve  the  Utter  from  the  piercing  effects  announced  theb  profession.    More  reliance 

of  the  wind«  and  the  offensive  brilliancy  of  may,  however,  be  phiced  on  has  assertion, 

the  almost  eternal  snows.    The  Abbe  Woh  that  the  upper  and  under  jaws  of  Eiiro- 

kelman  attributes  the  enotmons  and  dis-  peans  are  less  broad  than  the  breadth  of  the 

gnstiflig  lips  of  the  Negroes  to  theheat  ofUie  skull,  and  that  among  the  Asmtics  they  are 

cfimate  they  inhabit ;  others  account  for  much  broader. 

the  blackness  of  their  skm  by  soppposii^,  Ihe  most  unequivocal  proofs  exist  of  fa-^ 

^  the  surplus  of  tbe  fernginous,  or  iron  par-  mily  physiognomy,  or  in  other  words  fiunily 

tides,  which  have  lately  been  discovered  to  resembhuoe.    Buflbn,  Ponnet,  Haller,  and 

exist  in  the  bhMd  of  man,  and  which,  by  many  others,  have  endeavoured  to  acoonnt 

the  evaporatipn  of  the  phosphoric  acidities,  for  this  circumstance,  bur,  ns  may  be  sup- 

of  which  all  Negroes  smell  so  strong,  being  posed,  without  the  least  probable  success ; 

cast  upon  the  retifonn  membrane,  occa-  we  shall  therefore  pass  this  part  of  the  sob- 

lions  the  btaickness  wfaich  appean  through  ject  in  sflence,  as  it  must  be  evident  that  w« 
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haTe  no  kind  of  data  on  which  to  argne,  point  ont  the  diameter  of  the  poaaeaMT,  it 

nor  can  tlie  secret  operations  of  nature  may  be  proper  to  give  one  or  two  instancea 

ever  be  penetrated  which  relate  to  the  for-  of  the  fallacy,  and  of  tlie  troth,  of  the  eon- 

nation  of  man.    Mach  of  the  general  re-  dnsions  drawn  from  then,  in  order  that  our 

semblance  between  members  of  a  fiimily  readers  may  form  their  own  cendosiona,  a* 

depend  upon  a  congeniality  of  sentiments  to  the  folly,  or  propriety,  of  entertaioing  a 

and  mannem,  each  tarn  of  thought  gives  a  propensity  to  form  a  jndgement  of  nrankiiMi 

pecoliar  expression  to  the  features,  and  as  iVom  the  shapes  of  their  noaes,  eyea,  foi«« 

those  are  sufficiently  strong  to  explain  to  heads  and  chilis. 

what  dass  they  belongs  to  an  indifierent  M.  Starts  dedared  to  Lavater  tint  Im 
spectator  it  b  by  no  means  improbable  that  ^  once  happened  to  see  o  criminal  coa- 
they  assist  at  least  in  designating  a  family,  demned  to  the  wheel,  who,  with  aatanic 
Very  intimate  friends  are  sometimes  thought  wickedness,  had  murdered  his  benelkctor, 
to  resemble  each  other,  and  a  real  or  fan-  aiid  who  yet  had  the  benevolent,  and  open 
ded  resemblance  oftpn  occurs  between  countenance  of  an  ai^l  of  Ouido.  It  ia 
man  and  wife ;  when  it  is  considered  that  not  hnpossible,  adds  this  gentlemen,  to  dis« 
connections  of  the  above  descriptions  are  cover  the  head  of  a  Regidos  among  gnlty 
very  often  formed  by  persons  who  bad  criminals,  or  of  a  vestal  in  the  honse  of  cor- 
never  previously  seen  each  other,  it  is  im-  rection.**  Lavater  admits  this  assertion  in 
possible  to  doubt  but  that  the  similarity  of  its  fullest  extent,  but  his  reasoning  to  re- 
mind thus  generated  in6uences  the  muscles,  condle  it  to  his  systetn  is  by  no  meana  c»i»- 
•nd  disposing  them  into  the  same  kind  of  chuive. 

expression  a  muscular  likeness  occors,  which        When  we  hear  of  any  atrodona  act,  the 

has  no  influence  upon  the  bones,  and  would  natural  abhorrence  of  vice  and  cmelty  im* 

probably  vanish  were  the  connection  dis-  phmted  in  us,  leads  the  imagination  to  fowm 

solved,  and  the  parties  examined  after  long  a  portrait  of  the  perpetrator,  suited  to  tlw 

sepaiation.      Lavater  indulged   in  many  deformity  of  the  mind  capable  of  conMsit- 

flights  of  fhncy  when  treating  on  this  part  ting  it ;  without  reflecting,  that  had  aach  an 

of  the  science  of  physiognomy ;  he  even  index  existed  in  the  countenance  of  the 

imagined,  that  a  person  deeply  enamoured  abhorred  object,  it  is  most  probable,  hia 

of  another,  and  thinking  intensely  on  the  murderous  and  horrible  exterior  would  have 

form  and  position  of  their  features,  might  placed  mankind  so  far  on  their  guard  as  to 

Msnme  a  resembhuic<f  of  the  admired  ob-  detect  his  intentions.    Upon  viewing  the 

Ject,  thoufth  miles  of  space  intervened  be-  culprit  we  are  periiaps  surprised  to  find 

tween  them;  and  pursuing  his  mental  dream,  that  there  is  nothing  particuhuiy  — -^—^ — 


he  adds,  that  it  is  equally  probable  an  indi-  of  cruelty  in  the  outlines  of  his  face,  and 
vidual  meditating  revenge  in  secret  may  we  industriously  endeavour  to  force  each 
compose  his  countenance  into  a  likeness  into  the  immediate  form  of  our  pre^oneeiv^ 
of  him  who  was  to  be  its  victim.  The  in-  cd  portrait,  this  occasions  us  to  read  lurk- 
correctness  of  the  latter  fancy  may  be  ex-  ing  villamy  in  his  eyes,  and  converts  the 
pOAcd  by  merdy  observing  that  tlie  person  wrinkles  of  disease,  or  approaching  age,  into 
nnder  the  influence  of  the  passion  of  revenge,  the  frown  of  a  daimon ;  and  we  depart  ex- 
most  bear  in  his  countenance  the  lines  ex-  churning  agamst  the  striking  contour  of  the 


pressive  of  that  restless  affection,  now  as  miserable  vrretch,  when,  perhaps,  nsany  of 

the  object  intended  to  be  injured  is  uncon-  onr  friends,  and  even  retaitivea,  wooM  snifler 

scions  of  the  secret  madiuiations  against  by  a  comparison,  and  yet  had  led  uniformly 

him,  he  may  at  the  instant  be  engaged  in  innocent  lives.    On  the  other  hand  it  must 

some  benevolent  pursuit,  or  may  feel  some  be  admitted,  that  vice  generally  stamps  her 

internal  joy  which  moulds  his  features  into  votaries  with  maiks,-  which  may  be  known 

an  expression  directly  opposite  to  that  of  his  at  a  ghmce,  but  this  admiasion  applies  only 

adversary,  who  may  have  generally  seen  him  to  the  confirmed  enemies  of  virtue,  those 

tfaosi  for  revenge  is  often  aimed,  >y  the  whose  habits  of  living  are  so  unifbrmly  vid- 

wicked,  at  the  best  of  men ;  consequently,  ous  that  very  tittle  propriety  occurs  in  their 

the  countenance  of  a  flend  grinning  with  conduct 

malice  cannot  at  the  same  time  beam  with  a  The  foltowing  anecdote,  related  by  Lih 

eomplocency  arising  from  a  set  of  features  vater,  may  serve  as  a  partial  illnstration  of 

entirely  unruffled.  the  assertion,  that  the  features  are  affected 

Before  we  enter  upon  a  description  of  t>y  the  torn  of  the  mind,  or,  perhaps,  more 

the  narfca  whicby  aeoordng  to  Lavater,  oonectly  speaking,  the  nmscles  of  the  fhee. 
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An  nmoeent,  asriabtey  and  ▼irteooB  yonog 
bdy,  of  high  bhrth,  who  liad  b«en  educated 
in  the  retirement  of  the  country,  happened 
one  eTening  to  pass  ■  mirror,  immediately 
after  baring  attended  evening  prayers,  and 
witii  a  candle  in  her  Mmd  was  depositing  a 
hibleon  a  table,  when  she  observed  her 
image  reflected  in  the  glass :  affected  with 
a  sense  of  humility,  and  of  extreme  mo- 
desty, she  averted  her  eyes  and  retired.  A 
sacceeding  winter  was  pasted  in  the  amuse- 
ments and  dissipation  of  a  city,  where  this 
lady  had  the  misfortune  to  forget  all  her 
previously  devont  pursuits ;  but  returning 
to  the  countiy,  she  once  more  passed  tlie 
glass  and  tfie  bible,  and  saw  her  features  re- 
flected, now  deprived  of  those  fiudnatiog 
graces  which  belong  alone  to  the  serene 
and  happy  etate  of  mmd  siie  bad  lost. 
Alarmed  at  the  change,  she  fled  from  the 
spot,  and  retiring  to  a  sola,  ejaculated  sen- 
tences of  penitence,  and  formed  resolutions 
of  future  amendment 

Lavater  begins  his  remarks  on  the  hmnan 
iact  with  the  forehead.  According  to  this 
observer,  the  general  form,  proportion,  the 
arch,  obliquity,  and  position  of  the  scull  of 
the  forehead  denotes  the  degree  of  thought, 
the  sensibititv,  the  mental  vigour,  and  the 
propensities  of  man ;  and  at  the  same  time 
die  skin  of  this  part  of  the  head  explains  by 
its  hue,  tension,  or  wrinkles,  the  state  of  the 
mind  at  the  moment  of  obsmation,  and  the 
pBiBioni  which  influence  it,  the  bones  afford- 
bag  the  internal  quantity,  and  the  covering 
t3b»  application  of  power:  however  the  lat- 
ter may  be  affected,  it  is  welt  known  that 
the  bones  must  remain  unaltered,  and  yet 
tfiey  regulate  the  wrinkles  by  their  varia- 
tion of  component  form.  Wrinkles  are  pro- 
duced by  a  certain  degree  of  flatness; 
others  arise  from  arching,  and  those  consi- 
dered separately  will  give  the  form  of  the 
arch,  and  viee  vena.  Some  foreheads  are 
fbmbhed  with  wrinkles  that  are  confined  to 
borixontal,  perpendicular,  curved,  and  others 
confused  mad  mixed  lines ;  those  least  per- 
plexed when  hi  action  are  usually  observed 
in  foreheads  without  angles. 

Lavater  appears  to  have  been  the  first 
who  attended  to  the  peculiar  turns  of  the 
position  and  outline  of  the  forehead,  winch 
he  considered  the  most  important  part  pre- 
sented for  the  study  of  the  physiognomist 
This  he  divides  into  three  classes,  and  those 
heteraMd  the  perpendicular,  the  project- 
ing^ and  the  retreating,  each  possessing  a 
number  of  variations;  the  principal,  how- 
ever, are  rectilinear,  **  half  round,  half  rec- 


tilinear, flowing  into  each  other;  half  round, 
half  rectilinear,  interrupted;  curve-lined, 
iimple ;  the  curve-lined  double  and  triple." 
A  long  forehead  denotes  much  capacity 
of  com|>rehensioo,  and  less  activity;  a  com- 
pressed, short,  and  firm  forehead,'  more 
compression,  stability,  and  little  volatility ; 
severity  and  pertinacity  belong  to  the  rec- 
tilinear ;  and  the  more  curved  than  angular 
portends  flexibility  and  t^enderness  of  cha* 
racter:  deficiency  of  understanding  ii  dis- 
coverable in  those  whose  foreheads  are  per- 
pendicular from  the  luur  to  the  eyebrows ; 
but  the  perfectly  perpendicular,  gently 
arched  at  the  top,  signifies  that  the  posses- 
sor thinks  coolly  and  profoundly.  The 
projecting  forehead  indicates  stupidity  and 
mental  weakness;  the  retreating,  exactly 
the  reverse;  the  circular,  and  prominent 
above,  with  straight  lines  below,  and  nearly 
perpendicuhur,  shews  sensibility,  ardour, 
and  good  understanding;  the  rectilinear, 
oblique  forehead  has  the  same  properties; 
arched  foreheads  are  considered  as  femi- 
nine; an  union  of  curved  and  straiglit  lines, 
happily  disposed,  with  a  similar  position  of 
tiie  forehead,  gives  the  character  of  consum- 
mate wisdom.  *^  Rigiit  lines,  considered  as 
such,  and  curves,  considered  as  sudi,  lire 
relaxed,  as  power  and  weakness,  obstinacy 
and  flexibility,  understanding  and  sensa- 
tion." When  the  bones  surrounding  the 
eye  project,  and  are  sharp,  the  person  thus 
formed  possesses  a  poweiful  stimulus  to  ex- 
ercise a  strong  mental  energy,  which  is  pro- 
ductive of  excellent  and  well  digested  plsos, 
and  yet  this  doth  not  seem  a  peculiar  mark 
of  wisdom,  as  many  wise  men  have  been 
known  witiiout  it:  those  thus  circumstanced 
have  more  firmness,  when  the  forehead  rests 
peipendicularly  upon  borixontal  eyebrows^ 
and  is  considerably  rounded  towards  the 
temples.  Perpendicular  foreheads,  which, 
however,  project  so  as  not  to  rest  on  the 
nose,  and  which  are  short,  small,  shine,  and 
are  foil  of  wrinkles,  give  undoubted  indica- 
tions of  a  weakness  of  the  thinking  focul- 
ties;  perseverance' and  oppressive  violent 
activity,  united  with  vigour  and  harshness, 
belong  to  the  forehead  composed  of  various 
confined  protuberances;  and  on  the  other 
hand,  when  the  profile  of  this  part  of  the 
head  affor^  two  well  proportioned  arches, 
the  lowest  projecting,  it  is  a  certain  sian  of 
a  good  temperament  and  a  sound  under- 
stsoding.  All  great  and  excellent  men  have 
been  found  to  have  thenr  eye-bones  firmly 
arched,  and  well  defined ;  and  drcunupec- 
tion,  followed  by  sUbili^,  attends  square 
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Ibrtbeadfl,  witli  ipacions  temples,  apd  eye- .  are  not  really  so,  and  may  be  fbniid,  an  tt« 
bonet  of  the  above  description ;  when  per-     tentive  examination,  and  with  a  proper  di»« 
pendicahu-  natural  wrinkles  tffpen^  they     position  of  the  light,  to  consist  of  srellow,  n 
express  power  ofmind  and  application;  bat     deep  orange,  or  brown,  which  beinp  vio^ 
horixontalfinternipted  in  ^e  middle,  or  bro-    leotly  opposed  to  the  dear  white  of  the 
ken  at  the  extremities,  betray,  in  general,    ball,  assumes  a  daiiiness  mistaken  for  black, 
negligence,  if  not  want  of  ability.  The  same  naturalist  observes,  that  shades  of 
Deep  indentmg  in  the  bones  of  the  fore«    yellow,  orange,  blue,  and  grey,  are  visible 
bead  situated  between  the  eye-brows,  and    '^  ^^  same  eye,  and  when  blue,  even  of  the 
extending  in  a  perpendicular  direction,  mark     lightest  tint,  appears,  it  is  invariably  the 
the  happy  few  who  possfss  generous  and    predominant  colour,  and  may  be  found  in 
noble  minds,  connected  with  excellence  of    "y^  dispersed   t|iraughoot  the  iris :   the 
understanding;  besides,  a  blue  vena  fron-    orange  is  differently  disposed,  at  a  tri6ing 
talis,  in  the  form  of  4  Y,  situated  ui  an     (distance  from  the  pupU,  is  in  flakes,  and 
arched  smooth  forehead,  is  an  indication  of    foond ;  but  the  bine  $f>  far  overpowen  it, 
similar  advantages.    Lavater  liaving  given     ,^t  the  eye  assumes  the  appearance  of  bc- 
the  above  hints,  describes   the  following     '^  wholly  of  that  colour.    The  fire  and 
characteristics,  which  he  asserto,  give  ^  the     vivacity  emitted  by  the  eye  cannot  be  so 
indubitable  signs  of  an  excellent,  a  perfectly    powerful  in  those  of  the  lifter  tints ;  i  t  is 
beautiful  and  significant,  intelligent,  and  therefore  in  the  dark  ones  ak>ne  that  we 
noble  forehead."    Siicli  must  be  one-third     look  for  the  emotions  of  the  soul  *,  quiet  an4 
of  the  face  m  length,  or  that  of  the  nose,  mildness,  and  a  certain  degree  of  arcbness^^ 
and  from  die  nose  to  the  chin ;  the  upper  see  the  characteristics,  of  the  ]ilafi.    Some 
part  must  be  oval,  in  tlie  manner  of  the  «y»  ve  remarkable  for  th^  absence  of  co- 
*  great  men  of  Enghmd,  or  neariy  square ;  the  'our;  the  iris  is  faintly  shaded  with  blue  or 
skin  most  be  smooth,  and  wrinkled  only  gr^,«Mid  the  tinUoforange  are  so  light  that 
wiien  the  mind  is  roused  to  just  indignation,  tbey  are  liardly  observable;  in  eyes  thus 
or  deeply  immersed  in  thongbt,  and  during  constituted,  the  black  of  the  pupil  appean 
the  paroxysms  of  pain;  the  upper  part  must  too  conspicuous,  and  it  mav  be  said  that 
recede,  and  the  lower  project ;  the  eye-  portion  is  alone  visihle  at  a  little  distance,^ 
bones  must  be  horisonUl,  and  present  a  which  drcnmstsnce   gives  tiie  person   a 
perfect  curve  upon  being  observed  from  ghastly  and  spiritless  appearance, 
above;  an  intersecting  cavity  should  di-        Ibere  are  eyes  whose  iris  may  be  said  ta 
yide  the  forehead  into  four  distinct  parts,  be  almost  green ;  but  these  are  very  nn- 
but  with  that  slight  effect  as  to  be  only  common.    It  would  require  the  pen  of  an 
visible  with  a  clear  descending  light;  and  inspired  writer  to  describe  the  astonishing 
all  the  outlines  should  be  composed  of  such,  variety  of  expression  of  which  the  eyes  are 
that  if  the  section  of  one-third  only  is  ob«  capable :  being  situated  near  the  suppose^ 
served,  it  would  be  difficult  to  decide  wfae-  Beif,  of  the  soul,  every  sensation  of  that  in- 
tfaer  they  were  circubu'  or  straight;  to  con*  visible  spirit  appears  to  rash  m  5iU  vigour 
elude  this  portrait  of  a  transcendant  fore-  from  those  intelligent  organs :  al|  the  pas- 
head,  the  skin  must  be  more  transparent,  sions  may  be  seen  in  tfaeip ;  we  shrink  froji\ 
and  of  a  finer  tint,  than  tlie  remainder  of  their  indications  of  anger,  we  find  pleasure 
the  fi^e.    Should  an  infant,  a  relative,  or  witli  all  her  tram  of  joys  dancing  in  them, 
friend,  who  possesses  a  forehead  resembling  we  feel  their  force  in  love,  and  melt  into 
the  above  description,  seriously  err,  the  tears  upon  observmg  them  suffused  with  the 
good  enthusiast  entreats,  that  the  corrector  moisture  of  grief;  in  short  their  language  is 
may  not  despair  of  success,  as  in  all  human  for  more  powerfiil  than  that  of  the  tongue, 
probability  theiatent  seeds  of  virtue  vaiy  Tlie  transitions  are  so  rapid  in  the  expres- 
be  roused  into  growth  by  perseverance,  and  sion  of  the  eyes,  that  it  requires  very  cipse 
finally  produce  the  desired  fruit.  and  attentate  examinatiou  to  catch  and 
The  eyes  of  mankind  are  composed  of  describe  the  emotions  of  the  mmd  visible  in 
various  shades  of  colour,  the  most  common  them;  admitting  this  foct,  it  will  appear 
of  which  are  grey  mixed  with  whitf^,  grey  that  the  physiognomist  is  liable  to  numeroui^ 
tinged  with  blue,  and  shades    of  green,  and  egregious  errors  in  drawing  his  conclu- 
orange,  and  yellow.    According  to  Bnffon,  sion  of  propensities  from  them.   Paracelsu^ 
the  orange  and  blue  ara  most  predominanr,  a  man  of  strong  genius,  and,  like  I^yater, 
and  those  colours  often  meet  in  the  same  misguided  in  many  instances  by  enthusiasm, 
eyei  those  generally  supposed  to  b^  black  anda  kind  of  ^upentitioif  allied  to  the  study 
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•r  ffab  trt  or  ieience»  prononnced  that  ihose  iodicttion  that  he  who  possenet  it  k  fnbtile, 

vjes  generally  termad  black  frequently  de-  able,   and   penetrating.    Widely   opening 

sated  health,  firmBeaB,connige,  and  honour ;  Uds,  shewing  tiie  white  of  the  ball  under  the 

bat  the  grey,  deceit  and  instability.    Thus  other  colours,  may  be  observed   in  the 

far  probabili^  at  least  accompanies  bis  re-  phlegmatic  and  timid,  as  well  as  in  the 

narks.    It  is,  however,  impossible  to  sub-  courageous  and  rash ;  but  upon  comparing 

acribe  to  his  assertion,  tliat  short-sighted  these  marks  m  the  different  characters  just 

persons  are  deceitful  and  crafty,  or  that  mentioned,  a  very  perceptible  difference  Is 

those  who  squint  have  similar  propensities  discovered  in  the   characteristics  of  the 

toevil,  as  it  is  evident  bolh  the  peculiarities  «yes  ^  the  latter  are  less  oblique,  better 

alluded  to  are  the  consequences  of  injury,  shaped,  and  more  firm, 

and  are  never  found  in  people  whose  organs  The  eye-brows  are  essential  m  the  ex- 

of  vision  are  periect:  indeed  many  instances  pression  of  the  eyes,  in  anger  they  are 

mfght  be  cited  of  tlie  actual  and  known  brought  down  and  contracted;  in  all  plea- 

canses  of  squintiug  and  near  sight,  which  sant  sensations,  and  in  astonislment,  they 

frequently  decor  in  adults  from  extreme  assume  a  fine  arch ;  in  youth  they  are  natu* 

anxiety  ahd  disease.                                   t  rally  and  regularly  arched ;  the  horiaontal 

Small  eyes  situated  deep  in  the  sockets  and  rectilinear  eye-brow  belongs  to  the 

are  said,  by  Paracelsus,  to'  indicate  active  masculine  bias  of  the  soul  i  and  the  above 

wickedness,  with  a  iriind  calculated  to  op-  designations  combined  shew  strength  of  un« 

pose  with  vigour,  and  sutler  with  perseve-  derstanding,  united  with  feminine  kindness; 

ranee ;  and  their  opposites,  or  very  large  those  that  are  deranged  in  their  appearance, 

prominent  eyes,  he  conceived  explained  the  and  the  hairs  growing  in  various  directions, 

avaricious,  covetous,  propensities  of  their  demonstrate  a  wild  and  perplexed  state  of 

possessor;  those  in  constant  motion  denotes  mind ;  but  if  the  hair  is  fine  and  soft  they 

fear  apd  care ;  winking  is  the  mark  of  fore-  signify  gentle  ardour.  The  compressed  firm 

sight,  of  an  amorous  dispos^ition,  and  quick-  eye-brow,  formed  of  parallel  hairs,  is  a  cer- 

ness  in  projecting;  and  the  eye  fearful  of  tainproof  of  profound  wisdom,  true  peivep> 

looking  directly  forward,  decides  npon  in-  tion,  and  a  manly  firm  habit  of  thought, 

nate  modesty.  There  are  eye-brows  which  meet  across  the 

Lavater  thou|^t  blue  eyes,  in  general,  nose,  this  drcnmstance  gives  the  person  an 
signified  efiemtnacy  and  weakness,  and  yet  air  of  lerocious  gloom  which  is  admired  by 
he  acknowledged  that  many  eminent  men  the  Arabs,  but  tlie  andents,  versed  in  phy* 
Imve  had  bhie  eyes ;  still  he  vras  convinced  sipgnomy,  conceived  such  to  be  characteris- 
that  strength  and  manhood  more  particular-  tic  of  cunning ;  lavater,  on  the  contrary,  ob* 
ly  belong  to  the  brown :  in  opposition  to  serves,  that  he  had  discovered  them  on  the 
this  opinion,  the  Chinese,  who  are  known  most  worthy  and  open  countenances,  ad- 
to  be  an  imbecile  people,  rarely  liave  blue  mittkig  at  the  same  tune  that  tiiey  may  de- 
eyes  ;  these  contradictions,  it  must  be  con-  note  a  heart  ill  at  ease.  Those  who  think 
fessed,  vreaken  the  reliance  we  are  inclined  profoundly,  and  those  equally  pmdent  and 
to  pla<ie  on  appearances  during  the  qiiiescei)t  firm  in  their  conduct,  never  have  high  and 
state  of  the  eyes,  and  the  indications  of  weak  eye-brows,  in  some  measure  equally 
their  colour.  Men  intemperate  in  anger,  dividing  the  forehead,  they  rather  bietray 
and  easily  irritated,  may  be  found  with  eyes  debility  and  apathy,  and  though  men  of  an 
of  aU  the  usual  colonra ;  when  they  incline  opposite  character  may  be  found  with  tliem 
to  green,  ardour,  spirit,  and  courage,  are  '  they  invariably  signify  a  diminution  of  the 
constant  attendants.  People  of  a  phleg-  powers  of  the  mind.  Thick  angular*  eye- 
matic  habit,  but  who  may  be  roused  to  brows,  interrupted  in  their  lengths,  sigirify 
activity,  have  clear  bhie  eyes,  which  never  spirit  and  actirity ;  and  when  they  ap- 
belong  to  th<lse  inclined  to  melancholy,  and  preach  the  eyes  closely,  the  more  firm, 
they  rarely  beh>ng  to  the  choleric.  Beue-  vigorous,  and  decided,  is  the  character ;  tlie 
volence,  tenderness,  timidity,  and  weak-  reverse  shews  a  volatile  and  less  enterpriz- 
ness,  are  exhibited  by  the  perfectly  semi-  ing  dispositidu ;  when  the  extremes  are 
circnUur  arch  formed  by  the  under  part  of  remote  from  each  other,  the  sensations  of 
the  upper  eye-lid:  persons  of  acute  and  the  possessor  are  sudden  and  violent.  White 
folid  understandings  have  a  generous  open  eye-brows  are  demonstrative  of  weakness^ 
eye,  composing  a  long  and  acute  angle  %rith  in  the  Aanic  degree  that  the  dark-brown  are 
the  nose;  and  when  the  eye-lid  forms  a  of  firmne^ts. 
horizontal  line  over  the  pupil,  it  is  a  strong  The  gao<l  I^iratcr  considered  the  nose  at 
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the  abutment,  or  buttress,  of  the  forehead,  rasse,  and  Boerfaaare,  were  great  men,  and 
the  seat  of  the  brain,  without  which  the  had  ill'Sbaped  noses,  and  were  distinguished 
whole  face  would  present  a  miserable  ap-  for  meekness  and  gentleness.   Were  it  pes- 
peaiance ;  indeed  an  ngiy  or  disagreeable  sihie  to  attribute  a  general  prevalence  of 
set  of  features  is  never  accompanied  by  a  disposition  to  a  general  form  of  the  nose, 
handsome  nose :  but  there  are  thousands  of  individuals  of  eveiy  nation  would  be  found 
fine  and  expressive  eyes  where  a  perfectly  to  resemble  the  Tartars  who  have  flat  in- 
it^rmed  nose  is  wanting ;  he  describes  this  dented  noses,  the  Negroes  who  have  broad, 
portion  of  the  face  as  requiring  the  follow-  and  the  Jews  who  have  high  arched  noses, 
ing  pecnliarities :  **  Its  lengtb  should  eqiial  in  their  propensities,  and  it  must  follow  that 
the  length  of  the  forehead ;  at  the  top  whatever  qualities  the  physiognomist  may 
shonld  be  a  gentle  indenting ;  viewed  in  apply  to  those  individuals,  most  also  belong 
front,  the  back  should  be  broad^  and  nearly  to  the  whole  people  whose  noses  bear  a  re- 
paraHel,  yet  above  tlie  centre  something  semblance  to  them;  were  this  particular 
broader ;  the  bottom,  or  end  of  the  nose,  accurately  exammed  mto,  it  would  tend,  in 
must  be  neither  hard  nor  fleshy,  and  its  a  great  measure,  to  confirm  the  correctness 
nnder  outline  must  be  remarkably  definite,  or  uMiorrectness  of  the  science,  as  it  has 
'  well  delineated,  neither  pointed  nor  very  hitherto  been  practised, 
broad ;  the  sides,  seen  in  front,  must  be  The  admirers  of  this  study  attribute  great 
well  defined,  and  the  descending  nostrils  powers  to  the  mouth,  in  expressing  die 
gently  shortened;  viewed  in  profile,  the  emotions  of  the  mind;  and  Lavater  ex- 
bottom  of  the  nose  should  not  have  more  patiates  on  it  with  enthusiastic  fervour  in^ 
than  one  third  of  its  lengtti ;  the  nostrils  deed :    '^  Whoever,**  he  exclaims,  "  inter- 
above  must  be  pointed  below,  round,  and  nally  feels  the  worth  of  this  member,  so  dif- 
bave  in  general  a  gentle  curve,  and  be  fereut  from  every  otlier  member,  so  'inse- 
divided  mto  equal  parts  by  the  profile  of  parable,  so  not  to  be  defined,  so  simple,  yet 
the  npper  lip ;  the  side,  or  arch  of  the  nose,  so  various ;  whoever,  I  say,  knows  and  feels 
must  be  a  kind  of  oval;  above,  it  must  close  this  worth  will  speak  and  act  with  divine 
well  with  the  arch  of  the  eye^bone,  and  wisdoOL"   He  then  proceeds  to  call  it  ^  tiie 
near  the  eye,  must  be  at  least  half  an  inch  chief  seat  of  wisdom  and  folly,  power  and 
in  breadth.    Such  ti  nose  is  of  more  worth  debility,  virtue  and  vice,  beauty  and  defor- 
than  a  kingdom."    Numbers  of  great  and  mity,  of  the  human  mind ;  the  seat  of  all 
excellent  men  have  flourished  in  all  ages  of  love,  all  hatred,  all  sincerity,  all  fidsehood, 
the  world,  whose  noses  would  suffer  essen-  all  humility,  all  pride,  all  dissimulation,  and 
tially  by  a  comparison  with  Lavater's  de-  all  truth."  Granting  the  benevolent  pastor 
scription  of  a  nose,  more  valuable  to  the  pos-  full  assent  to  these   observations  on  the 
sessor  than  extensive  empire ;  indeed,  he  is  month,  it  becomes  the  indispensible  duty  of 
compelled  to  acknowledge  this  indisput-  all  men  to  notice  the  physiognomy,  or  in- 
able  fact,  and  observes  that  he  has  seen  dications  of  that  organ;  in  making  those 
persons  endowed  with  purity  of  mind,  noble  observations  it  will  be  necessary  to  wamine 
in  their  conceptions,  and  capable  of  exer-  the  lips  separately,  and  to  ascertain  when 
tion,  whose  noses   were  small,   and   the  they  are  closed,  during  the  moments  of  per- 
,  arches  of  their  profiles  inverted;  and  yet  true  feet  tranquillity,  whether  that  operation  is 
to  his  first  principles,  be  discovered,  or  performed  without  a  forcible  exertion  of 
imagined  he  discovered,  th^ir  worth  to  con-  the  muscles,  particularly  the  middle  of  the 
sist  chiefly  in  the  elegant  efinsions  of  their  upper  and  under  lips,  the  bottom  of  the 
imaginations,  their  learning,  or  fortitude  in  middle  line  at  each  end ;  and  finally,  the  ex- 
suffering,  and  this  is  accompanied  with  a  tending  of  the  middle  line  on  both  sides, 
proviso  that  the  remainder  of  their  form  The  character  of  the  man  is  procbumed 
inust  be  correctly  organized.  in  the  lips,  the  more  firm  the  latter  the 
Noses  arched  near  the  forehead  belong  more  fixed  the  former ;  the  weak  and  irre- 
to  those  who  possess  the  energy  to  com-  solute  man  has  weak  lips^  with  rapidity  in 
mand,  are  capable  of  ruling,  acting,  over-  their  motion.    The  vicious,  cringing,  mean, 
coming,  and  destroying;  others, rectilinear,  and  bad  countenance  is  never  formed  with 
are  the  medium   between  the  extremes  lips  well  defined,  large,  and  justly  propor« 
above  noticed,  and  are  appropriated  by  tioned  to  the  other  parts  of  the  face,  and 
nature  to  penons  who  act  and  suffer  with  the  line  of  which  is  equally  serpentine  on 
eqnal  power  and  patience.    Socrates,  Lai-  each  side ;  sudi^  though  they  nuy  denotes 
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tendency  to  lenfoality,  betong  exdouTely  oontnulicttlrif  mippoiition,  and  dediM  thM 
to  ft  character  denMring  of  admiration  in  men  of  aneommon  strengtii  have  sueti,  bnt 
roost  relation  of  life.  they  are  rarely  of  that  pore  white  lo  nerei* 

A  niootb,  the  lips  of  which  are  so  thin     saiy  to  preserve  the  general  beauty  of  the 
as  to  present,  at  firat  view,  Httle  more  than    countenance.    Teeth  of  anwaat  length,  and 
a  line,  is  said  to  indicate  apathy  and  qoiety     narrow,  are  signs  of  weakness  and  coward- 
bot  indnstrioos  when  ronsed.    When  this  ice;   those   jnstiy  proportioned   to  each 
description  of  month  is  raised  at  the  extre-     other,  white  and  transparent,  whicl>  appehr 
nities,  vanity  or  vain  pretensions,  aflecta-  immediately  npon  opening  &['  the  moath« 
tion,  and  probably  dehberate  malice,  distin-  though  not  projecting,  and  intirely  exposed 
gnish  those  sO  Ibrraed.    The  opposite  of  this  to  view  from  tlie  insertion  in  the  gnms  to 
kind  of  lips,  swelled  into  considerable  size,  is  the  opposite  extremities,  are  seldom  to  be 
a  mark  of  indolence  and  sensuality.    Tht  met  with  in  tiie  jaws  of  persons  who  pos* 
**  cot  through,  sharp  drawn  lip,"  as  Lava-  sess  nnamiable  propensities ;  when  teeth  of 
ler  terms  some,  has  to  contend  with  ava*  a  diflerent  description  are  discovered  be* 
rice  and  anxiety.    lips  closed  accurately,  longing  to  amiable  and  worthy  characters, 
without  exertion,  and  handsome  in  their  enquiry  will  generally  satisfy  the  physiog- 
outline,  belongs  to  the  exercbe  of  discre-  nomist  tliat  his  conclnsioos  on  this  head 
tlon  and  firmness.    Lips  with  the  latter  ad-  were  just,  and  that  the  bhckness  and  da- 
vantage,  and  the  npper  projecting,  is  gene-  rangement  was  occasioned  by  disease, 
tally  appropriated  to  the  virtuous  and  bene-        In  one  way  the  observer  and  admirer  of 
volent,  though  there  are,  without  doubt,  this  art  cannot  possibly  be  mistaken,  for  he 
nomberiess  persons  of  excellent  characters  that  neglects  his  teeth,  sufieriog  them  to 
whose  under  lips  project,  but  in  Lavatei^  decay  through  contempt  of  public  opinion 
opinion,  the  last  peculiarity  implies  a  well  «od  indolence,  may  be  safely  pronounced 
flwaning  man,  whose  goodness  consists  ra-  an  unhappy  character,  with  many  evil  pro- 
ther  of  cold  fidelity  than  ardent  friendship,  pensities. 

The  under  lip,  hollowed  in  the  middle,  de-        The  chin  alone  remains  to  be  noticed  in 

notes  a  fimcilui  character.    Let  the  mo-  this  slight  survey  of  the  human  lace,  as  con- 

ment  be  remarked,  when  the  conceit  of  the  nected  witii  the  internal  operations  of  the 

jocular  man  descends  to  the  lip,  and  it  will  soul  or  mind.    The  projecting  chin  is  saki 

be  seen  to  be  a  little  hoUow  in  the  middle,  to  mark  something  decided,  and  the  reced- 

The  mouth  remaining  naturally  closed,  ing  the  revene ;  and  U  has  been  asserted 

invariably  signifies  fortitude  and  courage,  that  the  presence  or  absence  of  strength  is 

When  the  hitter  quality  is  ni  operation,  the  freqnentfy  demonstrated  by  the  form  of 

moufli  closes  insensibly ;  the  naturally  open  this  part  of  the  countenance ,  it  has  also 

mouth  makes  a  disposition  to  comphun ;  the  been  remarked,  that  sudden  tndentings  hi 

ckMed,  on  the  contrary,  designates  endnr*  the  mklst  of  the  chin  ate  peculiar  to  men 

ance.      **  Though  physiognomists,"  adds  of  excellent  cool  understandings,  unless  at- 

Levator,  **  have  aa  yet  but  Kttle  noticed,  tended  by  marks  of  a  contrary  tendency, 

yet  much  might  be  said  concerning  the  When  the  chin  is  pointed,  those  so  formed 

fipa  improper,  or  the  fieshy  covering  of  the  are  supposed  to  be  penetrating  and  con- 

npper  teeth,  on  which  anatomists  have  not,  ning,  though  it  seems  there  are  people  with 

to  my  knowledge,  yet  bestowed  any  name,  pointed  chins  who  are  difiereot  at  least  in 

and  which  may  be  caOed  the  curtain,  or  the  latter  particular ;  and  here  again  the 

palliam,  extending  from  the  beginning  of  chhi  ofieta  a  certain  criterion  lor  the  phy- 

the  nose  to  the  red  npper  lip  proper.    If  siognomist,  who  may  securely  pronounce  a 

Ike  npper  lip  improper  be  long,  the  proper  kirge  lat   double   chin  an  appendage  of 

is  always  short ;  if  it  be  short  and  hoUow,  gluttony.  '*  Flatness  pf  chin  speaks  the  cold 

the  proper  will  be  latge  and  curved.    Ano-  end  dry ;  smallness,  fear ;  and  roondneis, 

ther  certain  demonstration  of  the  confiH*-  with  a  dimple^  benevolence." 
nity  of  the  human  conotonanoe.    Hollow        After  all,  it  win  be  admitted,  that  tliis 

npper  lipa  ate  much  less  common  than  flat  science,  if  such  it  can  fiiiriy  be  denominated, 

and  lierpendicnhir :  the  character  they  de-  must  be  precarious,  and,  in  some  respects, 

note  is  equally  uncommon.''  ddnsive.    It  cannot,  however,  l>e  donbted, 

The  andeats  who  studied  the  physiogno-  that  there  is  an  apparent  correspondence 

Bsy  of  Bsan,  supposed  that  diminntive  short  between  the  fiice  and  the  mind:  the  fea- 

teeth  betrayed  the  wealnem  of  those  who  tares  and  Imeaments  of  the  one  are  di* 

possessed  them  $  mom  modem  observers  rsoted  liy  the  motionsand  aflections  of  the 
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otiier;  there  is,  peiliaps,  even  a  peculiar 
arraDgement  of  tlie  raemben  of  the  face, 
and  a  peculiar  disposition  of  the  counte- 
nance to  each  particular  affection  of  the 
mind.  Some,  indeed,  have  asserted,  that 
the  langna^  of  the  fiuee  is  as  oopioos,  and 
aa  distinct  and  intelligible  as  that  of  the 
tongue:  to  this,  however,  we  must  beg 
leave  to  object  \  it  may  be  as  sincere,  but 
certainly  not  so  intelligible.  The  fiice  has 
been  said  to  act  the  part  of  a  dial-plate, 
sAid  the  wheels  and  springs  within  the  ma- 
chine actuating  its  muscles,  shew  what  is 
next  to  be  expected  from  the  striking  part. 
But  if,  by  repeated  acts,  or  the  frequent 
entertaining  of  a  favourite  passion  or  vice, 
the  iace  is  often  pot  into  that  posture  which 
attends  such  acts,  it  may,  in  some  measure, 
become  fixed,  and  almost  unalterable,  in 
that  posture,  unless  some  present  object 
distort  it  therefrom,  or  some  dissimulation 
hide  it ;  and  hence  it  has  been  assumed  that 
BHch  aocuncy  would  enable  one  to  distin- 
guish, not  only  habits  and  tempers,  but 
^so  professions.  ' 

We  have  asserted  that  all  men  are  invo- 
luntarily physiognomUts,  but  tlie  impression 
made  by  the  first  sight  of  a  person,  is  gene 
rally  too  slight  to  leave  an  injnrions  bia^ 
vpon  the  mind  of  the  observer;  and  it  is  for- ' 
tunate  for  man  that  this  is  the  case,  other- 
wise pr^udices  would  be  generated  which 
might  set  half  the  world  at  variance  with  the 
remainder.  We  have  thoni^t  it  necessaiy 
to  explain  the  nature  of  the  science  under 
consideration,  but  we  by  no  means  recom- 
9>end  its  study,  as  nothing  can  be  more  dan- 
gerous to  the  existing  harmony  of  society  ^ 
besides  every  penon  is  not  prepared  for 
this  pursuit,  which  requires  a  sound  jndg« 
ment,  a  good  education,  a  perfect  know- 
ledge of  what  human  features  are  m  tlieir 
pristine  shape,  and  of  the  numerous  causes 
which  occasion  their  derangement  For  in- 
itance,  it'  is  very  evident  that  a  peevish 
habit,  and  a  mebncboly  eoontenanoe,  may 
be  produced  by  a  series  of  misfortunes ;  h^ 
aides,  the  writer  of  this  article  has  had  an 
opportunity  of  observing  two  persons  who 
have  l>een  tlie -victims  of  excessive  anxiety, 
whose  fiices  now  possess  a  dumcter  totally 
foreign  to  that  which  they  possessed  a  few 
years  past,  oue  a  handsome  man  with  per* 
fectly  regular  features,  passing  through  the 
streets  under  the  iufluence  of  deep  thought 
and  perplexity,  suddenly  perceived  that 
every  object  changed  its  phice,  in  short  the 
eyes  were  turned  inwards  towards  the  nose, 
in  which  position  they  remain,  and  he  vill 
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squint,  as  the  term  is,  to  the  last  moment  of 
hu  life :  a  physiognomist,  a  stranger  to  tlik 
fkct,  must  conceive  a  very  different  charac- 
ter of  the  man  from  the  truth :  the  other 
person,  enduring  the  same  species  of  mental 
perturbation,  experienced  a  slight  paralytic 
affection,  and  from  that  moment  the  right 
comer  of  his  month  ha^  been  drawn  down- 
wards, producing  an  appearance  of  immo- 
derate grief,  even  when  the  rest  of  his  fea- 
tures are  enlivened  with  pleasure,  <'  No  one,* 
says  Lavater,  '<  whose  person  is  not  welt- 
formed  can  become  a  good  physiognomist. 
Those  painters  were  tlie  best  whose  penons 
were  the  handsomest.  Reubens,  Vandyke, 
anti  Raphael,  possessing  three  gradations  of 
beanty,  possessed  three  gradations  of  the 
genius  of  painting.  The  physiognomists  of ' 
tJie  greatest  symmetry  are  the  best  As  the 
most  virtuous  can  best  determine  on  virtue, 
so  can  the  roost  handsome  countenances  on 
tlie  goodness,  beauty,  an<i  noble  traits  of 
llie  human  countenance,  and  consequently 
on  its  defects  and  ignoble  properties.  Hie 
scarcity  of  human  beauty  is  the  reason,  why 
physiognomy  is  so  much  desired,  and  finda 
so  many  opponents.  No  person,  therefore, 
ought  to  enter  the  sanctuary  of  physiog- 
nomy, who  lias  a  debased  mind,  an  ill-lbnn- 
ed  forehead,  a  btinkmg  eye,  or  a  distorted 
month.  '^  The  light  of  the  body  is  the  eye ; 
if  therefore  thine  eye  be  single,  tliy  vHiole 
tM>dy  shall  be  fiiU  of  light !.  but  if  thine  eye 
be  evil,  thy  whole  body  shall  be  full  of  dark- 
ness :  if  therefore  that  light  that  is  in  the^ 
be  darkness,  how  great  b  that  darknessP* 

PHYSIOLOGY  is,  according  to  the  den. 
vation  of  the  term,  a  discourse  on  natural  bo- 
dies :  but  it  Ibrmeriy  denoted  only  an  internal 
reasoning,wliich  terminates  in  specnlation,or 
abstract  contemplation  of  its  object;  namely, 
natural  appearances,  their  causes,  dec:  but 
the  usual  acceptation  of  the  word  is  very 
different  in  the  present  state  of  science^  aa 
we  shall  see  by  the  following  article. 

Physiology  is  the  science  which  titeta 
of  the  powen  that  actuate  the  compo- 
nent parts  of  living  animal  bodies,  and  of 
the  functions  which  those  bodies  execute. 
It  presupposes,  therefore,  a  knowledge  of 
the  structure  of  the  body,  which  is  the  ob- 
ject of  anatomy ;  the  latter  may  be  called 
the  science  of  organisation,  while  physio- 
logy as  the  science  of  life.  Hia  two  sub- 
jects are  so  closely  connected,  that  they 
would  be  most  advantageously  considered 
in  connection  with  each  other.  Hence  the 
reader  will  find  many  physiological  oonsi- 
deiratiooa  nndfr  the  articles  Amatpmy  and 
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Comparative  An atobiTi  wfaidi  indeed  he 
tlionid  penue  as  so  iotrDdoction  to  the  pre- 
sent article. 

GtHtraU  View  of  the  Pwidions  exerelud  Irtf 
the  animml  Bodjf, 

The  term  life  denotes  one  of  those  gene- 
nl  and  obscure  notions  produced  in  our 
minds  by  certain  series  of  phenomena, 
which  we  have  observed  to  succeed  each 
other  in  a  constant  order,  and  to  be  con- 
nected together  by  mutual  relations.  Be- 
ing ignorant  of  the  bond  of  imion  which 
connects  these,  although  wp  are  convinced 
of  its  existence,  we  have  designated  the 
■ssembtoge  of  phenomena  by  a  name  which 
is  often  regarded  as  the  sign  of  a  peculiar 
principle ;  although  it  should  indicate  no- 
thing more  than  the  collection  of  appear- 
ances, which  have  given  rise  (o  its  forma- 
tion. Thus,  as  our  own  bodies,  and  seve- 
ral others,  which  resemble  them  more  or 
less  strongly  in  form  and  structure,  appear 
to  resist  for  a  certain  time  the  hiws  which 
govern  inanimate  matter,  and  even  to  art  on 
snrronnding  objects  in  a  manner  quite  con- 
trary to  these  lmws,we  employ  the  expressions 
of  life  and  vital  power,  to  designate  these  st 
least  apparent  exceptions  to  genend  rales. 
Onr  only  method  of  fixing  the  meaning  of 
Ihesa  words  is,  to  determine  exactly  in  what 
these  exceptions  consist.  With  this  object, 
let  OS  consider  the  bodies  allnded  to  in  their 
active  and  passi?e  relations  to  the  rest  of  oa- 
tore.  Let  us  contemphite,  for  instance, 
the  body  of  a  female  in  the  vigour  of  youth 
and  beauty :  those  rounded  and  voloptnous 
forms;  those  graceful  and  easy  motions; 
those  cheeks  glowing  with  the  roses  of  plea- 
sure ;  those  eyes  sparkling  with  the  inspira- 
tioos  of  genius,  or  fired  by  the  warmth  of 
love ;  that  physiognomy  enlivened  by  the 
sallies  of  wit,  or  anhnated  by  the  Are  of 
the  passions ;  all  male  to  form  a  truly  eo* 
dianting  object.  Asin^e  moment  is  suf- 
ficient to  destroy  this  pleasmg  illusion :  sen> 
sation  and  motion  often  cease  on  a  snddeu, 
without  any  apparent  pre-existing  cause ; 
the  muscles,  hnhng  their  plumpness,  shrink 
and  expose  the  angular  projections  of  tha 
bones ;  the  lustre  o€  the  eyes  is  gone,  the 
cheeks  and  lips  grow  livid.  These  are  only 
theprelnde  to  still  more  unpleasant  changes : 
the  flerii  turns  successively  to  bhie,  green, 
and  bla^ ;  it  imbibea  the  moisture  of  the 
atmosphere,  and,  while  one  part  is  evapo- 
lated  in  pcstileiitial  emanations,  the  other 
melts  tailo  a  pntrid  sanies,  which  also  is 
dissipated,    lo  short,  after  a  few 


days,  nothing  remams  but  a  fe#  ear^  df 
saline  principles ;  the  other  elements  having 
been  dispersed  in  the  air,  or  waters,  to  form 
new  combinations. 

This  separation  is  the  natural  effect  of  the 
action  of  air,  moisture,  and  beat,  that  is,  of 
all  the  surrounding  external  agents,  on  the 
dead  body ;  and  it  arises  from  the  elective 
attractions  which  these  agents  possess  for 
the  roateriab  of  the  body.  Yet  it  was 
equally  surrounded  by  them  daring  life: 
tlieir  affinities  for  its  component  parts  were 
the  same ;  and  the  latter  vrould  have  yielded 
in  the  same  manner,  if  they  had  not  been 
held  together  by  a  superior  power,  the  in« 
flnence  of  vrhich  continues  to  operate  until 
the  moment  of  death. 

T\u»  resistance,  then,  of  the  hiws  which 
act  on  dead  aaatter,  is  one  of  the  particular 
ideas  entering  into  the  general  notion  of 
life,  which  seems.  In  a  more  especial  man- 
ner, to  constitute  its  essence ;  for  without 
it  Kfe  cannot  be  coticfived  to  exist,  and  it 
continues  uuintemiptedly  until  the  moment 
of  death. 

Almost  endlem  disputes  have  arisen  among 
pbysrologists  concerning  the  essential  nature 
of  this  vital  principle.  VitiUity  is  one  of 
those  attributes  which  can  be  more  easily 
discerned  and  recogniied  when  present  in 
any  object,  than  accurately  defined.  Defi* 
nttion  indeed  would  be  more  likely  to  coi^ 
fuse  than  to  illustrate  ft.  It  is  manilested 
most  incontestibly  by  certain  efleets,  refer- 
rible  to  peculiar  powers,  which  are  justly 
called  living  or  vital,  because  tibe  actions  of 
the  living  body  are  so  hr  depending  on  these 
powen,  that  they  can,  by  no  means,  be  ex* 
plained  by  the  physical,  mechanical,  or 
chemical  qualities  of  matter.  Yet  the  ope- 
ration of  the  latter  can  be  clearly  discerned 
in  many  instances  in  the  animal  economy ; 
thus  the  hnmonrs  of  the  eye  variously  affect 
the  rays  of  light  according  to  their  fignre 
and  density:  and  the  mechanical  elastidty 
of  the  epiglottis,  and  the  chemical  aflbiities 
exercised  in  respimtion,  are  finrtber  exam* 
pies  to  the  same  cflect.  Yet  the  enatgy 
and  power  of  the  vital  force  is  most  clearly 
evinced  in  resisting  and  overcoming,  as  wa 
have  already  stated,  the  common  laws  of 
matter.  Stahl  and  his  followers,  were  so 
struck  with  the  circumstance  of  living  bodies 
resisting  those  affinities,  which  pro&ce  pn- 
tiefiKtion  in  dead  animal  matter,  that  they 
made  life  itself  to  coniist  in  this  antiseptic 
property.  The  celebrated  experiment  of 
Borelli,  in  which  a  muscle,  deprived  of  life, 
was  immefliately  torn  by  a  weigbt  whioh  it 
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•oold  lift  easily  dariog  lifey  abows  how  the 
laws  of  gravity  are  overcome.  This  vital 
power,  in  tlie  explanation  and  illustration 
of  which  all  physiology  is  concerned,  is  so 
apparent  in  eveiy  living  process,  that  it 
has  been  observed  by  the  physiologists  of 
every  age,  although  designated  by  very  va- 
rioos  appellations,  and  defined  in  very  dif- 
ferent ways.  Caliduni  innatom,  arcliaeiis, 
spiritos  vitalifi,  principinm  sentiens,  &c.  are 
among  its  numerous  appellations.  Let  it 
be  remembered,  that  neither  these,  nor  the 
phrases  of  vital  principle.  Sec,  express  any 
being  existing  t^  itself,  and  indepeadently 
of  the  actions  by  which  it  is  manifested ; 
they  are  only  to  be  considered  as  denoting 
the  assemblage  of  powers  that  animate  liv- 
ing  bodiesy  and  distingaiah  them  from  inert 
anatter.  Some  writers,  realixing  the  olf- 
ipring  of  a  mere  abetraction,  have  talked 
flf  the  living  principle  aa  something  distinct 
from  the  body,  to  which  tiiey  have  ascribed 
powers  of  seeing  and  feeling,  and  even  of 
acting  )iirith  design. 

'A  more  close  inspection  of  any  living 
body  will  8|^edily  convince  us,  that  this 
Ibrce,  which  holds  together  its  component 
parts,  in  spUe  of  tiie  external  powers,  which 
tend  to  separate  them,  does  not  confine  Its 
influence  to  this  passive  result,  but  that 
its  operation  extends  even  beyond  the  limits 
of  the  living  body  itself.  It  aeems,  at  least, 
that  this  power  does  not  differ  from  tiiat 
by  which  new  particles  are  attracted,  and 
interposed  between  the  old  constituent  in- 
gredients of  the  body;  the  latter  effect 
seeming  to  be  exerted  as  constantly  as  the 
power  by  which  the  materials  of  the  body 
are  held  together.  For,  besides  the  ab- 
iorption  of  alimentary^matter  from  the  in- 
testines, and  its  entrance  into  the  circulatp 
tag  fluid,  carrying  it  to  all  parts,  which  pro* 
eesses  experience  no  interruption,  but  are 
continued  from  one  meal  to  another,  there 
is  another  kind  of  absorption  constantly  go- 
ing on  firom  the  surfiice  of  the  body,  and  a 
third  vrfaich  takes  place  by  means  of  respi- 
ration. The  two  latter  alone  exist  in  such 
firing  bodies  as  have  not  the  function  of  di- 
geation ;  vii.  in  plants.  Now,  since  liring 
bodies  do  not  grow  indefinitely,  but  have 
certain  linrits  assigned  by  nature  to  their 
aiie ;  they  must  lone  on  one  side,  at  least, 
a  large  part  of  what  they  receive  on  the 
•flier ;  and,  in  fiict,  attentive  observation 
shows  vs,  that  perspiration,  and  several 
other  processes,  are  constantly  destroying 
parts  of  their  snhatance. 

Hence  the  idea  which  we  fonned  at  fini 


of  the  principal  phenomenon  of  life,  miisC 
be  considerably  modified.  Instead  of  a 
constant  union  of  the  composing  particles, 
we  observe  tiiem  in  a  state  of  continual  cir- 
culation from  without  inwards,  and  from 
within  outwards.  Thus,  a  living  body  is  a 
structure  into  which  dead  particles  are  suc- 
cessively brought,  for  the  purpose  of  com- 
bining together  in  varioiis  wayn,  occupying 
pbces  and  exercbing  oflicet  determined  by 
the  nature  of  the  combinations  into  which 
they  enter,  and  departing,  alter  a  certain 
period,  to  be  brought  under  the  action  of 
those  laws  which  regulate  inanimate  mat- 
ter. We'must  observe,  however,  that  the 
proportion  of  particles,  entering  into  or 
quitting  the  system,  varies  according  to  the 
age  and  health  of  the  indiridoal,  and  that  the 
velocity  of  the  general  motion  differs  accord- 
ing to  the  difierent  states  of  each  living  body. 

It  appears,  too,  that  life  is  arrested  by ' 
causes  similar  to  those  which  interrupt  other 
known  kinds  of  motion;  and  that  the  indu- 
ration of  fibres,  and  obstraction  of  vessels, 
would  render  death  an  inevitable  conse- 
quence of  life,  as  rest  necessarily  follows 
ail  movements  which  are  not  performed  in 
vacuo,  even  if  the  hour  of  its  approach  were 
not  hastened  by  a  midtitndc  of  extraneous 
causes. 

This  general  and  common  motion  of  all 
parts  constitates  the  very  essence  of  life^ 
insomuch  that  parts  separated  from  a  living 
body  immediately  die,  because  they  have 
no  power  of  motion  within  themselves,  and 
only  participate  in  the  general  motion  pro- 
duced by  the  assemblage.  Thus,  the  peculiar 
mode  of  existence  of  any  part  of  a  living 
body  arises  from  the  vrhole;  while,  in  dead 
matter,  each  particle  has  it  wifliin  itself. 

'When  this  nature  of  life  was  once  cleariy 
recognised  by  the  most  constant  of  iu  ef- 
fecta,  physiologiBta  naturally  attempted  to 
discover  its  origin,  and  the  mode  of  its 
communication  to  bodies  which  it  animates. 
They  h>oked  at  them  in  their  eariiest  state, 
approaching  as  neariy  aa  possible  to  the  in- 
stant of  thoir  formation :  but  they  could 
only  discover  them  completely  fbrmed,  and 
already  possessing  tliat  circulatory  motion, 
of  which  they  were  investigating  the  first 
cause.  However  delicate  the  parts  of  a 
foetus,  or  a  vegetable,  in  the  tint  moments 
that  we  can  perceive  them,  they  still  poa- 
sess  life,  and  have  within  themselves  the 
germ  of  all  the  phenomena  which  this  life 
wiH  develope  in  tiie  sequel  Hiese  obaer> 
vatibna  having  been  repeated  in  every  class 
of  living  bodies,  famre  led  to  the  general 
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Kooclusion,  that  there  is  none  which  has 
not  formerly  conttitnted  part  of  a  body  tike 
itself,  from  whi^  it  has  been  detached ;  aU 
have  participated  of  the  life  of  another 
body,  before  the  vital  motions  were  carried 
on  independently  in  tiiemselves ;  and  it  is, 
indeed,  throogh  the  means  of  the  vital  pow- 
ers, inherent  m  the  bodies  of  which  they 
formed  part,  that  they  have  been  so  fiur  de- 
veloped as  to  become  susceptible  of  an 
isolated  life.  For  although  copulation  is 
necessary  in  the  act  of  reproduction  in  se- 
veral species,  it  is  by  no  means  an  essential 
circumstance,  and  does  not,  therefore, 
change  the  nature  of  generation.  In  re* 
ality,  then,  the  peculiar  powers  of  living 
bodies  have  their  origin  in  those  of  the  pa- 
rents i  this  is  the  source  of  the  vital  im- 
pulse, and,  eouseqnently,  it  foUovrs,  that 
life  is  only  produced  from  life,  and  tint  no 
other  eiisti,  except  what  has  been  trans* 
mitted  from  living  bodies  to  Uvikig  bodies, 
in  an  uninterrupted  successioi^ 

Since  we  cannot  go  back  to  the  first  ori- 
gin of  living  bodies,  our  only  resource  in 
investigating  the  true  nature  of  the  powers 


separation  of  their  parts,  or  the  decompos- 
ing agency  of  chemical  means ;  organized 
bodies,  made  up  of  fibres  and  lamiras, 
whose  mtervals  are  filled  by  fluids,  are  re- 
solved almost  entirely  into  volatile  elements, 
grow  on  bodies  simibr  to  themselves,  and 
separate  from  these  only  when  they  are  suf- 
ficiently developed  to  act  by  their  own 
powers ;  constantly  assimilate  foreign  mat- 
ters to  tiiemselves,  and,  interposing  these 
between  their  own  particles,  grow  by  the 
operation  of  an  internal  power,  and  perish 
at  last  by  this  interior  principle,  indeed,  by 
the  very  effect  of  their  life. 

An  origin  by  generation,  a  growth  by 
nutrition,  and  a  termination  by  death,  are 
the  general  characten  common  to  all  orga- 
nised bodies;  and  if  several  of' such  bodies 
possess  these  functions  only,  and  such  as  im- 
mediately depend  on  them,  and  have  only 
the  organs  required  for  their  peifbrmanee, 
there  are  many  otiiers  eaerdsmg  particular 
functions  which  require  appropriate  organs^ 
and  also  modify  the  general  functions  and 
their  organs. 

Of  all  the  less  general  powers,  which  pre- 


which  animate  them  consisU  in  examining  suppose  organization,  but  which  do  notseem 
their  structure,  and  tracing  the  union  of  to  be  necessary  results  of  structure,  those 
their  elemenU.  Onr  knowledge  of  these  of  sensation  and  voluntary  motion  are  the 
points  is  too  imperfect  for  us  to  draw  all  the  n^t  remarkable,  and  exert  the  greatest  in* 
necessary  inferences.  Hie  nunnte  branches  fiuence  over  the  other  functions.  We  are 
of  vesseb  and  nerves,  and  the  intimate     conscious  of  the  existence  of  these  powers 

in  ourselves,  and  we  attribute  tliem,  by  an 
analogical  mode  of  reasoning,  to  many  other 
beings,  which  we  therefore  name  animated 
beings,  or  animals.  They  seem  to  be  ne* 
cessaiily  connected  together ;  for  the  idea 
of  voluntary  motion  contains  in  itself  that 
ofsensalion  ;  since  volition  cannot  be  cpn- 
ceived  vrithont  desire,  and  without  a  feeling 
of  pleasure  or  pain.  The  goodness,  which 
we  observe  in  all  the  works  of  nature,  will 
not  allow  115  to  believe  that  she  has  formed 
beings  with  the  power  of  sensation,  that  isy. 
ceHohr  texture,  nor  that  mnltipUdty  of    with  a  susceptibility  of  pleasure  and  pain, 

without  enabling  them  at  the  same  time  to 
approach  to  the  one  and  fly  from  the  other^ 
at  least  to  a  certain  degree.  And,  if,  among 
the  too  real  misfortunes  which  afflict  oar 
species,  one  of  the  most  afiecting  is  tiie 


structure  of  the  organs  in  general,  elude 
onr  imperfect  means  of  research :  onr  ana- 
lysis of  fluids  is  also  very  incomplete,  and 
there  are,  probably,  Several  which  we  have 
no  means  at  all  of  sulgecting  to  examina- 
tion. Yet,  though  onr  knowledge  of  or- 
ganiation  be  not  sufficient  to  enable  us  to 
explain  all  the  focts  presented  to  our  obsei^ 
vation  by  living  bodies,  we  may,  by  means 
of  it,  recognise  them,  even  in  ^  inactive 
state,  and  trace  their  remains  after  death. 
No  inanimate  matter  has  that  fibrous  and 


volatile  efements  which  form  the  characters 
of  living  bodies,  wliether  alive  or  dead. 
Thas,  while  inoiganie  solids  are  only  com- 
posed of  many-sided  partides,  attraetmg 
each  other  by  their  saHaces,  and  receding 

only  for  the  porpose  of  separating*;  while    aiflht  of  a  man  of  sensibility  deprived  by  sa* 

perior  force  of  the  power  of  resisting  op- 
pression ;  the  poetic  fictions,  most  apt  to 
excite  oar  pity,  are  those  wUch  represent 
sensible  behtgs  inclosed  in  imakoveable  bo- 
dies; and  tlie  tears  of  Clorinda,  flowing 
with  her  blood  from  the  trunk  of  a  cypress, 
ought  to  arrest  the  blows  of  the  most 
savage  man. 


they  an  resolved  into  a  very  limited  num- 
ber of  eieaMatary  substances,  and  are 
fbnned  merely  by  the  combination  of  these 
aleoBeiits,  and  the  aggregation  of  these  par- 
ticles ;  vrhile  they  grow  only  by  the  jnxta- 
poaitlMi  of  new  particles,  which  are  depo- 
sited exieriotiy  to  those  already  existhig, 
and  are  destroyed  only  hf  the  mechanical 
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tbdependently  of  the  chaiDj  wbich  unites 
these  two  powers,  and  of  the  double  9pf  a* 
ratus  of  organs  which  they  reqinre,  they 
produce  also  several  modiflcations  in  the 
faculties  conmon  to  all  organised  bodies ; 
and  these  modifications,  joued  to  the  two 
peculiar  powen,  constitute  more  particu- 
larly tlie  essential  nature  of  animals.  Thus, 
in  respect  to  nutrition,  Tegetabloi  being  at- 
tached to  tlie  earth,  absorb  nuthtive  fluids 
directly  by  their  roots ;  these  almost  infi- 
nitely subdividlbd,  f^netrate  the  smallest 
intervals  of  the  soU,  and,  if  we  may  use  the 
expression,  travel  to  a  distance  in  quest  of 
nourishment  for  the  ptont  to  which  they  be- 
long; their  action  is  quiet  and  constant, 
being  liable  to  interruption  only  when 
drought  deprives  them  of  the  necessary 
juices.  Animals  on  the  contrary,  fixed  to  no 
spot,  but  fi«qnently  changing  their  abode, 
required  the  power  oi^  transporting  wi(h 
them  the  provbion  of  fluids  necessary  for 
their  nutrition ;  they  have  therefore  an  inte- 
rior cavity  to  receive  their  food ;  and  on  its 
inner  surface  there  are  tlie  openings  of  ab- 
sorbing vessels,  which,  to  use  the  energetic 
language  of  Boerhaave,  are  real  mtemal 
roots.  The  size  of  this  cavity,  and  of  its  ori- 
fices allowed  in  several  animals  the  intro- 
duction of  solid  substances.  Hiese  re- 
quired insUmnents  for  theur  division,  and  li- 
quors for  their  sdtaition ;  in  a  word,  nutrition 
was  no  longer  performed  by  the  immednte 
absorption  of  matters  in  the  state  in  which 
the  earth  or  atmosphere  furnished  them ;  it 
was  necessarily  preceded  by  various  prepa- 
ratory operations,  which|  taken  altogether, 
constitute  digestion. 

Thus  digestion  is  a  fiinction  of  a  secon- 
dary class,  peculiar  to  anunahi.  Its  exist- 
ence,  as  welt  as  that  of  the  alimentary  ca- 
vity in  which  it  takes  place,  ^  rendered  ne- 
cessary by  the  power  which  animals  have  of 
voluntaiy  motion ;  but  it  is  not  the  only 
consequence  of  that  power. 

Vegetables,  having  few  fiiculties,  are 
Hmple  in  their  organization  ;  being  com* 
posed  almost  entirely  of  parallel  or  slightly 
diverging  fibres.  Moreover,  their  fixed  po- 
sition admitted  of  the  general  motion  of 
their  nutritive  fluid  bemg  kept  up  by  simple 
external  agents ;  thus  it  ascends  by  means 
of  suction  hi  their  spongy  or  capillary 
texture,  and  also  through  the  influence  of 
evsporation,  from  the  snrfiiee ;  it  is  rapid  in 
a  direct  ratio  to  this  evaporation,  and  may 
even  become  retrograde  when  that  process 
ceases,  or  when  it  as  changed  into  absorp- 
tion by  the  moisture  of  the  atmosphere. 


It  was  necessary  that  animals  should  ImH 
within  tliemselves  an  active  principle  of 
motion  for  their  nutritive  fluid,  not  only  be- 
cause  they  were  destined  to  constmt 
changes  of  situation  and  temperature  ;  but 
Also  from  their  more  numerous  and  highly 
developed  faculties  requiring  a  much  greater 
complication  of  organs.  Hence  the  com* 
ponent  parts  became  very  intricate  in  thehr 
composition,  and  often  very  distant,  and 
possessed  in  many  instances  a  power  of 
changing  tlwir  relative  position;  conse- 
quently the  means  of  carrying  the  nutritive 
fluid  through  such  multiplied  intricacies 
must  be  more  powerfiil  than  in  vegetables, 
and  diflerently  arranged.  It  is  contained, 
in  most  animals,  in  innumerable  canals^ 
which  branch  out  from  two  trunks,  that' 
communicate  together  in  such  a  way,  that 
the  fluid  urged  into  the  branches  of  one  is 
received  by  the  roots  of  the  other,  and  car- 
ried back  to  a  common  centre,  from  wfaicll 
it  is  propelled  a  fresh.  , 

At  the  point  of  eonmnmication  between 
the  two  great  trunks  is  placed  the  heart* 
whose  contractions  impel  the  nutritive  fluid 
into  all  the  branches  of  the  arterial  trunk  ; 
for  the  orifices  of  the  heart  possess  valves 
disposed  in  such  a  way  that  the  circalatittg 
juices  can  only  move  in  the  directions  now 
described,  viz.  from  the  heart  towards  all 
parts  by  tl^^e  arteries,  and  &om  all  parts  to 
the  heart  in  the  veins. 

In  this  rotatory  motion  consists  the  cir- 
culation of  the  blood,  which  is  another  se- 
condary function  peculiar  to  animals,  chiefly 
performed  and  regulated  by  theheait*  This, 
however,  is  not  so  essentially  connected  to 
the  faculties  of  sensation  and  motion  as  the 
business  of  digestion ;  for  whole  classes  of 
animals  (as  insects)  possess  no  circuhitioo, 
and  are  nourished,  like  vegetables,  by  the 
mere  imbibing  of  fluids  prepared  in  the  in- 
testinal canal. 

Tlie  bh>od  seems  to  be  merely  a  vefaide, 
receiving  constantly  firom  the  intestines^ 
skin,  and  lungs,  diflerent  substances,  wUcb 
it  incorporates  intimately,  and  by  which  its 
losses  aris'mg  from  the  preservation  and 
growth  of  parts,  are  supplied.  The  nutri- 
tion of  the  body  is  peiformed  during  the 
course  of  the  blood  us  the  minute  extremi- 
ties of  the  arteries ;  here  the  fluid  changes 
its  nature  and  colour ;  and  it  is  only  by  the 
addition  of  the  various  substances  jnst 
pohited  out,  that  the  venous  Mood  agafai  be- 
comes proper  for  the  purposes  of  nntritton^ 
or,  in  one  word,  again  becomes  arteriaL 

The  venous  blood  receives  the  snppKea 
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Aintiahe^  to  it  by  tbe  skin  and  altmentaiy 
cunl,  by  a  paiticnlftr  let  of  Tesseb,  called 
lympbaticf ;  in  the  nme  way  it  receifes 
alio  tbe  partidea  detached  from  variooi 
Offganty  in  order  to  be  sent  ont  of  the  body 
by  the  difierent  lecretions. 

Hie  air  entering  the  longs  seems  to  pro- 
duce a  sort  of  comboition  in  t3b»  venoos 
bloody  which  is  necessary  for  the  support  of 
life  in  all  orgauiied  bodies.  Vegetables^ 
and  such  animals  as  have  no  drcnlatioD,  re- 
spire (for  that  is  tbe  name  given  to  tbis^ac- 
tion  of  the  atmosphere  on  the  nutritive 
fluid)  by  Iheir  whole  sorfiice,  or  by  means 
of  particukr  vessels  wbicb  convey  siir  into 
the  interior  of  the  body.  Humo  only,  which 
enjoy  ^  true  ctreufaition,  breathe  by  means 
of  a  partaenlar  oi^gans  because,  in  them, 
the  blood  constantly  flowing  to  and  iVom  a 
common  source,  its  vessels  have  been  so 
arranged,  that  it  is  not  distributed  to  the 
other  parts  of  the  body  until  after  passing 
through  the  lungs ;  a  drcnmstance  which 
eould  not  take  place  where  the  nutritive 
fluid  is  distrilmted  uniformly  through  the 
body  witiiottt  being  contained  in  vessels. 
Itiut  respiration  is  a  fonction  of  a  third  or^ 
der,  depending  entirely  on  circulation,  and 
arising  aa  a  remote  consequence  from  the 
fiicnltict  which  characterise  animals. 

Generation  is  tbe  only  process  in  animals, 
the  mode  of  which  does  not  depend  on 
their  peculiar  foculties,  at  leaat  as  for  as  the 
fecundation  of  the  gerou  is  concened. 
Their  power  of  moving  and  approaohing  to 
each  other,  of  desiring  and'feeling,  has  al- 
lowed them  to  receive  all  the  enjoyments 
of  k»ve,  while  the  spermatic  fluid  is  convey- 
ed uncovered  immediately  upon  the  germs  i 
in  vcgetablet,  on  the  contraiy,  vrhidi  have 
no  power  of  propeUing  this  flidd,  it  is  fai> 
dooed  in  small  capsules  capable  of  behig 
transported  by  the  wind,  and  forming  what 
Is  caBed  the  dust  of  the  stamina.  Thus, 
while  the  organs  of  the  olber  functions  are 
more  complicated  in  animalsj  on  account 
of  their  peculiar  flmctious,  generation  is  es- 
erdsed  in  them,  for  the  very  same  reason, 
in  a  more  simple  way  than  in  vegetables. 


Such  are  the  principal  functions  tliat 
compose  the  animal  economy ;  they  have 
usually  been  arranged  in  three  orders. 
Some  of  them  constitute  animals  what  they 
are,  render  them  praper  to  fill  the  space 
vrhich  nature  has  marked  out  for  them  in 
the  general  amngement  of  the  nnivenci 
and  would  be  sufficient  for  their  existence, 
if  that  were  momentary.  These  are  the  fo- 
culties of  sensation  and  motion ;  of  which 
the  former  determines  them  in  die  choico 
of  such  actions  i^  they  are  capable  of,  and 
the  hitter  enables  them  to  eaecute  th^  ac« 
tions.  Each  animal  may  then  be  consider- 
ed as  a  partial  machine,  co  ordinate  to  all 
the  other  machmea,  which,  by  their  assem- 
blage, firom  this  worid :  tne  organs  of  mo-, 
tion  are  the  wheds  and  levers :  in  a  word, 
all  the  passive  parts ;  but  the  active  prin« 
dpie,  the  spring  which  seta  all  in  motion, 
resides  only  in  the  sensitive  foculty,  wifli- 
out  which  the  animal  would  be  loat  in  a 
constant  sleep,  and  be  really  reduced  to  a 
meraly  vegetative  life.  These  two  fonctions, 
then,  form  the  first  order,  or  the  animal 
fonctions. 

But  the  ammal  madilne,  in  addition  to 
the  powers  which  those  of  human  construc- 
tion possess,  is  endowed  with  a  prindple  of 
preservation  and  repair,  consbting  in  the 
assembfaige  of  functions  which  contribnta 
to  nutritioh,  dx.  digestion,  abiorption,  cir- 
cuhition,  respiration,  and  secration ;  tbesn 
form  the  second  order, ,  or  the  vital  fone- 
tions.  liutly,  as  the  duration  of  each  ani- 
md  is  Ihnited  according  to  its  spedes,  the 
generative  form  a  third  order  of  fonctioni, 
by  means  of  wluch  the  individuals  that  pe- 
rish are  replaced,  and  the  existence  of  the. 
spedes  preserved. 

lliis  threefold  division  of  the  objects  of 
physiology  is  open  to  many  objections, 
wldch  we  have  not  room  to  consider  in  thia 
place ;  and  we  therefore  add  another  more 
complete  and  natard  dalsifleation,  which 
win  be  soffidently  exphuned  in  the  sub* 
joined  tabdar  view. 
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ITo  tfice  ont  completely  aD  the  snbjecti 
%Udi  this  table  exhibits,  would  lead  into  a 
tofy  wide  field  of  discoasion ;  we  shall,  af- 
ter devoting  a  short  space  to  the  conslden- 
tion  of  tbose  vital  powers  which  animate 
living  bodiety  shortly  consider  the  principal 
ftmctkMM, 

Stniek  with  tiie  numerous  differences 
that  arc  observable  between  organised  and 
living,  and  inorganic  matters,  philosophers 
have  admitted  in  the  former  a  peculiar 
principle  of  action,  a  force  which  maintains 
the  harmony  of  their  functions,  and  directs 
lliem  an  to  one  object ;  the  preservation  of 
the  individual  and  of  the  species.  No  onO 
at  present  doubts  the  existence  of  a  living 
principle,  which  subjects  the  beings  endued 
with  it  to  a  different  order  of  laws  from 
those  which  govern  manunate  thmgs,  and 
whose  principal  effects  are  seen,  in  its  re- 
asoving  the  bodies  which  it  animates  from 
the  agency  of  diemical  afinities^  to  which 
ttie  mnltipttcity  of  their  elements  would 
otIiHwise  have  rendered  th«B  prone;  and 


In  iti  maintainiqg  tiiei#  temperature  at  ab' 
unifbnn  standard.  All  the  phenomena  ob- 
served hi  the  living  animal  body  might  bo 
cited  in  proof  of  this  prindfilOi  The  ef- 
fects produced  on  tho  fbod  by  tiie  diges- 
tive organs ;  its  absorption  by  the  faicteals ; 
the  drcnlatioD  of  the  nutritive  juices  in  the 
blood-vessels;  the  tiiangeswhidi  they  un- 
dergo in  fhe  longs  and  secretory  ghuids  ; 
the  capability  of  receiving  impressions  from 
extern!  objects^  and  the  power  of  ap« 
proacliing  to,  or  avoidnig  them,  all  demon- 
strate its  existence.  But  we  prove  it  moro 
directly  by  means  of  tibe  two  properties, 
vrith  which  the  organs  of  these  ffanctious  are 
endued,  lliese  are  leiiribnity,  or  the  fa- 
ulty of  feelmg ;  the  aptness  to  receive, 
from  the  contact  of  foreign  bodies,  more  or 
less  vivid  impressions,  which  change  the  or- 
der of  their  motions,  accelerate  or  retards 
snspend  or  temrinate,  them;  and  contracti- 
lity, by  which  parts,  when  irritated,  con* 
tract,  act.  Or  execute  motions. 

By  means  of  the  senses,  and  of  the  nerve* 

which   are  continued  firom  them  to  the 

brain,  we  perceivu  or  feel  the  impression, 

made  on  oar  bodies  by  external  objects. 

Z  t 


PHYSIOLOGY. 

Tbe  bnuB  which  it  tiie  tnie  seat  of  this  re-  these  two  properties,  eijoy  only  that  lafe* 
lative  sensibility  (or,  aa  it  might  well  be  ral  sensibility  and  obscure  contractility 
called,  perceptibility),  being  excited  by  which  are  common  to  all  living  beings,  sad 
these  impressions,  inflaenees  tbe  moving  without  ^lidi  we  cannot  conceive  tbe  ex- 
powers  of  the  muscles,  and  determines  the  istence  of  life.  In  the  healthy  state  they 
exercise  of  their  contractility.'  This  pro-  are  completely  destitute  of  the  power  of 
perty,  subjected  to  tbe  command  of  the  transmitting  perceptible  impressions  to  the 
will,  is  manifested*  by  the  sudden  shorten-  brain,  or  of  being  influenced  by  that  organ 
tug  of  the  muscular  organ,  which  swells,  be-  to  any  manifest  motion.  It  has  also  been 
comes  hard,  and  causes  those  ppirts  of  tiie  disputed  whether  sensibility  and  contract!- 
skeleton  to  which  it  is  attached  to  move,  lity  depended  on  the  existence  of  nerves ; 
The  nerves  and  the  brain  are  the  essential  whethar  these  wero  its  necessary  instru- 
organs  of  these  two  properties ;  division  of  ments,  and  vrhether  their  injuries  were  fol- 
the  former  destroys  sensation,  and  the  vo-  lowed  by  a  loss  of  those  vital  powers  in  the 
luntary  motion  of  those  parts  to  which  the  pirts  which  liave  nerves.  We  may  nnsvrer 
nerves  are  distributed.  But  there  is  an-  in  the  affirmative,  as  fiu*  as  regards  percep- 
other  kind  of  sensibility  quite  independent  tive  sensibility,  and  voluntaiy  motion,  which 
ofthepresenceof  nerves,  existing  in  all  or-  is  entirely  subordinate  to  it;  but  in  the 
gans,  even  where  no  nervous  filaments  are  .negative  with  respect  to  the  sensibility  and 
distributed.  Bones,  cartilages,  ligaments,  contractility  which  are  indispensable  in  tlie 
arteries,  and  veins,  in  short,  all  parts  whidi  processes  of  assimilation, 
are  no^  influenced  by  the  vriO,  possess  no  Sensibility  may  then  be  eiOier  perceptive 
nerves.  Yet,  though  in  their  natural  state  or  bitent.  The  former  b  attended  with  a 
they  transmit  to  the  brain  no  perceptible  conscience  of  the  impressions  or  percepti- 
impression,  though  they  may  be  injured  bility,  and  requires  a  peculiar  apparatus, 
without  giving  the  animal  any  pain,  and  The  latter,  unaccompanied  by  conseioos- 
thoogh  the  will  has  no  influence  over  them,  ness,  is  oommon  to  every  thing  that  Uvea ; 
yet  they  enjoy  a  sensibility  and  oentracti-  it  has  no  particular  organs,  but  is  univer- 
lity,  by  virtue  of  which  they  perceive  im-  sally  expanded  in  all  living  parts,  whether 
pressions,  and  contract  in  their  own  man-  of  vegetables  or  iuumals.  Contnctifity 
ner,  recogpixe  in  the  fluids  which  circnbte  may  be  either  Tolnntary  and  sensible  (n's 
thrdugh  them  vihat  is  proper  for  their  nu-  narvosa),  which  is  subordinate  to  percep- 
trition,  and,  separating  this  part,  appro-  ttbility ;  invotantary  and  insensible,  vrhich 
priate  it  to  their  own  substance.                  '   corresponds  to  latdnt  sensibility ;  or  invo- 

We  recognise  then  in  the  parts  of  our  hmtaiy  and  sensibly  {9%$  mtUa),  as  in  Uie 

body  two  modes  of  sensation,  as  well  as  action  of  tbe  heart,  stomach,  dec. 
two  species  of  motion :  a  sensibility,  by        The  fonner  species  of  sensibility  being 

means  of  which  certain  parts  transmit  to  that  which  is  observed  in  the  Ametiotts, 

the  brain,  impressions  which  they  feel,  and  which  connect  the  animal  with  external  ob- 

of  which  we  therefore  become  conscious :  jecti,  is  called  by  Bichat,  animal  aensibi- 

a  second  kind,  pervading  every  part  with-  lity ;  and  the  corresponding  oontrnelility  u 

out  exception,  and  presid^  over  the  assi-  distinguished   by  the  same   term.     The 

milating  functions.    We  observe  also  two  other  kind  of  these  two  vital  powers,  which 

Ithids  of  contractility  corresponding  to  the  are  exerted  in  the  internal  processes  of  no- 

diflerences  of  sensibility :  the  one  by  whidi  trition,  &c.  common  to  animab  and  planti, 

the  voluntaiy  muscles  perfoim  tlie  contrac-  that  is,,  to  all  organised  bodies,  is  named 

tions  determined  by  the  action  of  the  vrill ;  the  organic. 

the  other  manifested  by  actions  which  are        Organic  sensibility  is  merely  the  fiiculty 

equally  unknown  as  tlie  causes  which  give  of  receiving  an  impression ;  animal  sensi- 

rise  to  them.  bility  is  tlie  same  fiiculty,  with  the  additi- 

When  we  have  once  clearly  distinguished  onal  power  of  conveying  it  to  a  common 

these  two  grand  modifications  of  sensibility  centre.    In  the  former  case  the  effect  ter- 

and  contractility,  we  shall  find  out,  without  minates  in  the  organ.    The  latter  hchnigs 

difficulty,  the  source  of  those  eternal  dis-  only  to  animals,  whose  perfection  is  in  a 

potes,  raised  by  Haller  and  hia  followers,  direct  ratio  to  the  quantity  of  this  sensibi- 

concerning  the  irritable  and  sensible  na-  lity.    There  is  some  reason  for  supposing 

tare  of  parts.    Bones,  tendons,  cartilages,  that  these  two  are  not  different  powen, 

Ace.  to  which  this  great  physiologist  denied  ba|  that  they  differ  only  in  qaantlty.    For 
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inllaiiiiiiatioii,  which  if  an  increased  action 
of  parts,  raises  organic  into  animal  sensibi- 
lity in  d^eases  of  bones,  &c. 

Different  stimnliy  applied  Co  the  same  or* 
gan,  determine  the  developement  of  one 
or  other  of  these  powers^  thus  no  sen- 
sation is  traflMnitted  to  the  brain  from 
the  passage  of  blood  ui  the  arteries,  but 
when  an  extraneons  fhiid  is  injected,  the 
animal's  cries  shew  that  he  feels  it.  The 
coals  of  the  stomach  experience  in  the 
healthy  state  no  perceptible  impression 
iVom  the  food,  but  very  distinct  and  even 
painfiil  sensations  are  transnutted  to  the 
brain  when  a  few  grains  of  poisonous  mat- 
ter are  mingled  with  tlie  aliment  The 
animal  sensibility  excited  on  mucous  mem- 
bianes  by  foreign  bodies  (as  boii|^es  in  the 
nrethn,  dec.)  is  quickly  lost,  and  subsides 
into  organic. 

Each  orgwi  seems  to  haTe,  independently 
of  accidental  variations,  an  original  quan- 
tity or  dose  of  sensibility^  to  which  it  re- 
turns after  any  deviation.  In  this  consists 
the  peculiar  fife  of  each  organ,  and  from 
this  arise  the  relations  which  it  has  to  ex- 
traneous sobstances.  Hence  excretory 
ducts,  openmg  on  mucous  membranes,  re- 
fuse admission  to  the  substances  passing 
along  those  canals.  Hence  the  lacteab  ab- 
sorb the  chyle  only.  These  particular  re- 
lations may  also  take  pbice  with  matters 
foreign  to  the  body,  as  well  as  with  animal 
fluids,  as  we  see  in  the  case  of  medicines 
acting  on  particular  organs,  as  cantbaridesy 
mercury,  dec 

Contraction  js  the  common,  bnt  not  the 
anivenal  auMle  of  animal  motions.  For  the 
iris,  corpus  cavemosam,  &c.  dilate  when 
they  move.  Organic  contractility  is  always 
and  immediately  conneeted  with  organic 
sensibility,  for  there  is  no  intermediate 
fonction  between  thesi> ;  the  organ  itself  is 
the  point  in  which  the  sensation  ends,  and 
from  whicb  the  principle  of  contraction  be- 
gins. The  animal  sensibility  and  contrac- 
tility are  not  so  closely  united ;  we  may  feel 
without  moving :  here  the  nerves  and  brain 
perform  their  fonctions  between  the  action 
of  the  two  powers. 

Sensible  organic,  or,  in  other  words,  in- 
voluntary and  sensible  contractility,  cor- 
responds very  nearly  to  irritability ;  while 
the  insensible  seems  more  like  tenacity. 
To  consider  irritability  as  the  exclusive 
endowment  of  muscles,  is  taking  a  very 
condacted  view  of  the  subject.  These  or- 
gans have  indeed  the  largest  portion,  but 
«vcigr  part  possessing  life  reacu,  aithongh 


less  manifestly,  on  the  application  of  cer- 
tain stimuli  No  rtde  is  more  fellacious 
tlian  that  of  estimating^he  muscnbrity  of  a 
part  by  the  action  of  artifid:i]  irritants. 
The  organic  and  animal  contractilities  can- 
not be  converted  into  eadi  other  as  the  cor- 
responding sensibilities  can. 

The  parts  oflhe  living  body  possess  also 
some  powers  which  result  merely  ^rom  their 
orgaoixation,  and  have  been  denoted  by 
physiologists  under  the  epithet  of  eisnior- 
iua.  Thus  they  admit  of  extension  beyond 
the  natntal  state  from  extraneous  impulse, 
and  of  contraction  when  that  impulse  ceases 
to  operate.  This  extensility  and  contrac- 
tility are  independent  of  life,  and  are  ter- 
minated only  by  death.  The  stretching  of 
muscles  by  moving  a  limb,  |he  extension  of 
the  skin  over  a  tumour,  its  retraction  when 
cUvided,  &c.  are  examples  of  these  powers. 
They  have  been  confounded  by  some  phy- 
siologisti  with  the  Insensible  organic  con- 
tractility. 

A  muscle  exhibits  all  the  powers  now 
enumerated.  It  contracts,  in  obedience  to 
the  will,  by  its  animal  contractility)  from 
the  application  of  stimuli,  by  its  organic 
sensible  contractility.  Its  nutrition  and 
growth  show  tiie  existence  of  organic  insen- 
sible contractility ;  and  its  retraction  on  a 
seotion  exemplifies  the  contractility  of  or- 
ganixation.  The  internal  oi|;ans  of  the 
body  have  mily  the  three  tost  powers,  and 
the  white  organs  (cartilage,  tendon,  liga- 
ment, &c.)  only  tiie  two  last.  While, 
therefore,  the  two  first  properties  exist 
only  in  certsin  parts,  the  totter  are  fotmd 
in  all.  Hence  tiie  organic  insensible  con- 
tractility may  be  selected  as  the  general 
chai^Kter  of  all  living  parts ;  and  the  con- 
tractility of  organisation  as  the  common 
attribute  of  all  living  or  dead  parts  that  ara 
organically  constructed. 

As  for  porosity,  divisibility,  elasticity, 
and  the  other  properties  which  living  bo- 
dies have  in  common  with  inanimate  mat- 
ter ;  they  hardly  deserve  mention  here,  be- 
cause they  are  never  exerted  in  their  whole 
extent,  or  in  their  genuine  purity,  if  we 
may  nse  that  phrase.  Tlieir  results  are  al- 
ways affected  by  the  influence  of  the  vital 
powers,  which  constantiy  modify  those  ef- 
fects which  seem  to  flow  most  directiy 
from  physical,  mechanical^  or  chemical 
causes. 

DifesHoa.  Is  a  function  common  to  all 
animals,  by  which  foreign  substances,  intro- 
duced into  their  bodies,  and  submitted  to 
the  action  of  certun  organs, 'change  theic 
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qualities  tod  form  a  sew  compound,  fit  for 
tlie  pnrposeB  of  nooriahmeot  and  growth. 
AnimaU  alone  are  provided  witli  digestive 
organs;  all,  from  roan  to  the  polype,  have 
an  alimentary  cavity,  and  its  existence  is, 
therefore,  an  essential  character  of  animals. 
The  loss  which  the  body  sustains  in  per- 
forming the  various  actions  diat  take  place 
In  the  living  animal  machine  is  supplied  by 
means  of  the  food.  Hunger  and  thirst  ad- 
monish UB  of  the  wants  of  our  frame,  and 
the  pleasures  of  the  palate  are  a  no  less 
strong  inducement  to  tiie  procuring  and 
taking  of  food. 

The  cause  of  hunger  has  been  placed  in 
the  mutual  attrition  of  the  rugn  of  the 
empty  stomach ;  in  the  irritation  produced 
by  the  gastric  juice,  ^c.    Perhaps  it  may 
'  be  derived  more  justly  from  a  sympathy  be- 
tween the  stomach  and  the  body  at  large. 
•For  when,  in  diseases  of  the  pylorus,  the 
food  cannot  be  transmitted  into  the  intes- 
tines, and  does  not  therefore  enter  the 
system,  great  hunger  is  experienced,  evpn 
although  the  stomach  may  be  filled.    Much 
depends  on  habit,  and  on  the  operations  of 
mental  causes :  hunger  is  felt  at  the  usual 
periods  of  our  repasts ;  and,  if  it  be  not 
then  removed  by  eating,  will  often  cease 
ipontaneously.  llie  man  of  letters,  absorb- 
ed in  meditation,  often  forgets  the  natural 
wants  of  his  bodv.    Whatever  diminishes 
the  sensibility  of  the  stomach  makes  hun- 
ger more  tolerable.    Tims,  the  Indian  and 
Turkish  fanatics  (Molkhs  and  FVikirs)  are 
said  to  sapport  their  long  fasts  by  the  habi- 
toal  use  of  opium.   Thirst  seems  to  consist 
more  in  a  very  troublesome  dryness  of  tiie 
fauces  and  sesophagus,  and  in  a  peculiar 
irritation  of  these  parts  from  the  admixture 
of  acrid,  and  particularly  saline  matters  with 
the  food,    '^e  necessity  of  obeying  both 
these  caUs  varies  according  to  the  age,  con- 
stitution, and  particularly  the  habits  of  in- 
dividuals :  yet  we  may  state,  on  the  whole, 
itliat  a  healthy  adult  could  not  abstain  from 
food  for  a  whole  day  witltont  bringing  on 
considerable  irQ^luiess ;  and  that  this  absti* 
nence  could  not  be  continued  to  the  eighth 
day  without  the  most  imminent  risk  of  life. 
Continued  abstinence  diminbhes  the  weight 
of  the  body  to  a  degree  which  becomes  sen- 
sible in  twenty-four  hours,  causes  absorp- 
tion of  fat,  great  prostration  of  strength, 
increased  sensibility  vrith  watchfiilness,  and 
a  most  painfiil  dragging  at  the  epigastric 
region.    Hunger  is  more  speedily  fatal  in 
proportion  to  tlie  youth  and  strength  of  the 
individual.     Thus,    the   wretched  fatlier 


whose  dreadfol  history  is  immortalised  by 
Dante,  shut  with  his  children  in  a  duQgeon, 
perished  last,  on  the  eighth  day  of  confine- 
ment, after  witnessing  the  death  of  faia  fonr 
sons,  amid  the  convulsionaof  rage  and  cries 
of  despahr.  We  meet  with  a  large  collec- 
tion of  examples  of  long  abstinence  in  the 
great  work  of  Haller ;  but  they  do  not  «eem 
to  possess,  m  every  instance,  the  requisite 
authenticity.  Many  of  the  subjects  were 
weak  and  delicate  women,  living  in  a  state 
of  almost '  complete  inaction,  vrfaere  the 
powers  of  life,  alnuMt  extnict,  were  only 
evinced  by  a  very  low  pulse  and  pespiia- 
tion  repeated  at  long  intervals,  Theyaiight 
be  compared  to  hybemating  animals^  where 
the  waste,  occasioned  by  the  functions  of 
active  life^  does  not  take  pkce,  and  where 
consequently  the  usual  supplies  cannot  be 
needed.  Although  the  admonitions  of  thirst 
are  very  fanperioos,  yet  drink  does  not  seem 
so  necessary  to  life  and  healtb  as  solid  food. 
The  mouse,  quafl,  parrot,  and  several  other 
warm-blooded  animals  never  drink,  and  in- 
stances have  been  known  in  the  human  snb- 
ject  Thnst  always  becomes  greater  when 
any  watery  secretions  are  much  augmented, 
as  in  dropsy,  and  particularly  in  diabetes. 

In  the  dispute,  whether  man  be  natorally 
joamivorons  or  herbivorous,  we  are  inclined 
to  suppose  that  truth  lies  on  neither  sid& 
lliat  the  structure  botli  of  the  teeth  asnl  in- 
testines, as  well  as  of  the  joint  of  the  lower 
jaw,  occupies  a  middle  place  between  the 
two  just  mentioned,  mid  constitutea  him 
an  omnivorous  animal.  This,  indeed,  aeems 
to  follow  necessarily  from  the  unlimited  ex- 
tent of  his  habitation;  be  can  dwell  In 
every  country  and  climate  of  the  globe ; 
and  nmkes  ose,  in  various  situatioiis,  of 
every  variety  of  alimentary  matter,  fornish- 
ed  by  tiie  animal  and  vegetable  kingdoms. 

The  food  of  man,  and  probably  of  eveiy 
animal,  is  derived  from  oigantae4  matter. 
Nothing  seems  capable  of  furnishing  nouriib- 
ment  that  Ins  not  lived :  the  nuneral  king- 
dom, indeed,  suppliea  some  articles  of  sea- 
soning, which  are  mixed  with  our  food,  and 
various  medicines  and  poisons,  which  <io 
not  seem  to  be  nutritious. 

As  man  on  the  one  hand  is  a  most  truly 
omnivorous  animal,  and  capable  of  convert- 
ing into  nourishment  ahnoat  every  produc- 
tion of  tlie  animal  and  vegetable  kingdom^i 
so  on  the  other  side  he  may  continue  Strang 
and  healthy  altliough  using  one,  and  that  a 
yeiy  simple  kindof  alunent  A  woman,  whose 
case  is  rebited  in  the  memoirs  of  the  Medi- 
cal Society  of  Edinbnigh,  lived  on  whey  tor 
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MyyeMk  MtnraMnlivtcalyoaeirtiui 
vegetable,  atpotiuMiydMiiiiitB,  dfttei,acc. 
fione  waadiffiBg  Moon,  acoMdiiig  to  Aitem- 
MO,  life  ftlaott  ealinily  oo  gum  Senegal. 
Fidi  is  the  oolj  food  ef  BUMnNii  ancW  ttii- 
ed  tribes  oo  difimot  eoasto:  and  fletb  of 
otheiB.  SooM  barbafOQS  herdes  still  eat 
faw  owat,  and  even  the  hnooui  body  sone- 
tioics  serves  them  as  a  tepast  la  several 
islaods  between  the  tropla,  particakriy  in 
the  Sooth  Sea,  there  Is  no  fresh  water,  and 
Ihe  milk  of  thecoooa-nat  is  ased instead : 
varioas  other  smgohv  fiicU  renting  tothe 
food  and  driak  of  man  might  be  collected 
here,  showfa^  very  dearlj  that  he  is  an  om- 


Whatever  be  the  diversily  of  food,  the 
fiction  of  oar  organs  always  separates  the 
same  notiitive  prindple  from  it:  hi  fret, 
let  the  diet  be  totally  vegetable,  or  totally 
animal,  the  pecaliar  composition  of  oar 
organs  does  not  alter,  an  evident  proof  that 
the  matter  vre  eatract  from  aliment  to  ap« 
propriato  to  oorselvcs  is  always  alike. 

It  hn  beeo  a  amtter  of  dispoto  whether 
pore  viater  fbraish  any  aooiisfament,  or  be 
a  mopo  duoent* 

We  have  nothbg  forHicr  to  my  concern- 
ing the  procesiM  Sf  onstlcation  and  deghi^ 
tition,  than  what  the  reader  willUnd  hi  the 
article  Aoatomy,  nnder  the  head  of  **  Or^ 
gMS  of  Mmtication  and  I>eghiUtion." 

Sislismy  SeanHmL  This  hm  been  esti' 
mated  h^  Nock  at  the  qoantity  of  ooe  pint 
hi  twenty-lbor  boors,  Althoogb  it  probably 
goes  on  tea  certam  degree  at  all  times,  yet 
it  is  more  copioos  when  we  take  food;  and 
tha  aogaMntation  of  qoantity  arises  par^y 
from  stinralos,  partty  from  asechanical  pres- 
aore.  When  any  acrid  matter  is  taken  into 
the  month,  an  hicressed  Sow  of  mKva  is 
prodaeed;  and  this  an^  also  follow  the 
aMN  sight  of  food,  and  hence  hm  arlien 
the  vreS-known  gxprwion  of  the  **moath 


M  the  salivary  glands  are  so  sitoated 
tel  the  awtloas  of  the  jaw,  and  other  in* 
ibomeipts  fd  onsticationy  necenarQy  sob- 
jeets  )Uhem  to  coonderable  presmre,  bv 
whicfc  their  seerslovy  tobes  are  evacoated, 
gnd  BMW  secretiott  promoted* 

The  saliva  is  conveyed  into  the  month  by 
jfoe  contmctHe  power  of  the  saltvaiy  dhcts, 
which,  in  soma  rare  iostonees,  are  said  to 
haivo^'piojeeted  it  even  from  the  cavity  of 
tha  moodL  T^ie  great  number  of  vessels 
and  MTves  vphich  beloog  to,  and  are  pkh 
cad  near  these  gPaads,  correspond  to  the 
copioos  sappliesef  Said  which  they  fafBlA, 


Besides  the  shnple  water  ftmished  by 
the  true  salivary  gbmds;  the  mocoos  fol- 
iides,  which  aboond  on  the  sufoce  of  the 
mootb,  sopply  a  coosidereble  proportioa  of 
that  Said  to  be  mixed  vHth  the  food.  Tbeie 
additions  being,  by  means  of  mmtication, 
intimately  blended  vrtth  the  food,  not  only 
reduce  it  to  a  soft  pnltaceoos  mass,  more 
fit  for  the  proems  of  deglotition,  but  also 
bring  it  into  a  state  of  convenient  prepaior 
tion  for  the  subsequent  procem  of  digestion 
and  assfanihition.  In  this  point  of  view 
mmticatkm  is  very  important,  as  we  may 
obserre  from  the  Ol  effects  wfaich  ensue 
when  the  lorn  of  the  teeth  renders  it  impei^ 
feet  in  old  perMus. 

For  the  chemical  analysis  of  Sauta,  tha 
reader  will  look  to  that  word;  and  for  an 
account  of  the  digestive  procem  itself,  to 
the  article  Dibtbtics  ;  in  vrhich  hre  also 
several  observations  respectmg  food. 

While  the  dissobition  of  tiie  food,  pro- 
duced by  tiie  solvent  action  of  the  gwtrie 
Jnice,  is  going  on,  the  two  orifices  of  the 
stomsch  remain  accurately  dosed.  No  gm 
ascends  throngh  the  cesopbagus,  except 
when  the  dlgntive  procem  is  imperfecL 
Soon  the  muscular  fibres  of  the  organ  begfai 
to  act:  the  circuiar  ones,  contrsctiog  at 
firrt  in  a  vague  and  oscillatory  manner,  soon 
act  more  uniformly  from  abore  downwards, 
and  from  right  to  left;  that  is,  from  the 
flrsophagus  to  the  pytorus ;  while  the  long^ 
tudinal  part  approximates  the  two  opemngi. 
The  pylorus  seems  to  possess  a  pecu^ 
and  exquisite  senslbifity,  by  which  it  dis- 
tinguishes whether  the  substances  brought 
in  contact  wHh  it  hare  been  sufilciently 
acted  on  by  the  gmtiic  juice ;  if  that  is  the 
case,  it  releases  and  allows  them  to  patt, 
while  it  remains  closely  contracted  against 
those  which  are  not  thoroughly  digested. 

The  thne  occupied  by  the  digestive  pro- 
ecu  must  be  expected  to  vary  according  to 
the  constitation,  age,  and  health  of  the  hi- 
dividoal,  aad  the  nature  of  tiie  aliment; 
but  it  n»y  be  stated,  in  general,  at  four 
hours. 

The  action  of  the  stomach  is  sometimes 
inverted,  and  the  cotttnctions,  which  in  that 
case  are  forcHdo,  rapid,  and  convulsive, 
cane  voaMig.  The  exertions  of  the  res- 
pinlory  nmsdcf  are,  hovrever,  necessary  to 
the  production  of  this  eflect 

Although  the  stomach  belongs  to  those 
organs  whoM  action  is  indcpmident  of  the 
';pyi,  and  goes  on  therefore  without  the  at- 
traction of  the  indiyidaaly  yet  it  is  so  for  iu- 
lloenced  by  the  bndn,  tint  the  section  of 
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Hs  neryet  entirely  obttnictB  digestum.  It 
aympathbes  most  remarkably  both  with 
the  Gons^tation  at  iaige,  and  mtb  partica- 
lar  organs. 

The  chymoy  or  semifloid  sabatance,  into 
which  the  action  of  the  ttomadi  reduces 
the  food,  is  propelled  by  the  moscnlar 
power  of  that  bag  into  the  dnodennm, 
where  it  undergoes  new  changes,  particn- 
larly  from  the  admixture  of  other  animal 
fluidi,  the  bile  and  pancreatic  juice :  and 
this  process  is  termed  chylification. 

The  secretion  of  the  pancreas  seems  to 
bear  a  considerable  analogy,  both  in  its 
nature  and  offioe,  to  the  salifa  and  gastric 
juice.  It  is  very  difficult  to  procure  it  in  a 
pure  and  unmixed  state  from  a  healthy  ani- 
mal, bat  the  facts  which  we  hitherto'pos- 
sesB,  shew  that  its  properties  are  Teiy  like 
those  of  saliva.  It  is  poured  into  the  duo* 
denum  by  the  contractile  power  of  the  pan- 
creatic duct :  and  its  secretion,  like  that  of 
the  salivaiy  glands,  is  said  to  be  promoted 
by  the  pressure  of  the  stomach  in  its  filled 
state;  and  by  the  stimulus  of  the  chyme  and 
bile  on  fhe  orifice  of  its  duct. 

The  bile  is  the  fluid  furnished  by  the 
liver,  the  largest  viscus  of  the  human  body, 
whose  importance  in  the  an'unal  economy 
is  evinced  by  its  large  apparatus  and  com* 
plicated  distribution  of  blood-vessels,  as 
well  as  by  its  constantly  existing  in  all  ani- 
mab  wluch  have  a  heart. 

The  source  of  tlie  bile  has  been  question- 
ed, whether  it  be  secreted  from  the  hepatic 
artef^,  or  vena  portarum  ?  The  analogy  of 
other  secretions,  which  are  all  made  from 
arteries,  Ikvoun  the  former  opinion;  but 
the  blood  of  the  vena  portarum  seems  to  be 
the  fittest,  from  its  nature,  for  the  secretion 
of  bile.  The  hepatic  artery  probably  serves 
to  nourish  the  liver,  as  the  lungs  are  nourish- 
ed by  the  bronchial  artery.  Tlie  distribu- 
tion of  the  vena  portarum  is  like  that  of  an 
futeiy.  If  we  suppose  the  hepatic  artery 
to  furnish  the  bile,  tiie  excretory  duct  would 
>e  disproportionatelylai^, 

Tbe  bile,  when  secreted,  passes  by  a  slow 
6ut  constant  stream  through  the  hepatic 
dnct  I  but  a  greater  or  less  portion  is  con- 
veyed by  the  cystic  duct  into  the  gall-blad- 
der, m  which  it  is  accumulated,  as  in  a 
reservoir,  and  undei^oes  certain  changes  of 
properties,  which  make  it  cystic  bile.  The 
biliary  fluid  probably  (|ows  directly  into 
the  mtestine,  white  the  assimitetion  of  the 
food  is  going  on;  and,  when  the  empty 
ftate  of  the  duodenum  causes  the  end  of  the 
i^ufipii  communis  choledochus  to  be  com- 


preased  by  its  mnscnlar  coat,  it  Kgaigtetai 
into  the  gall-bladder.  • 

There  is  no  direct  coaununication  be- 
tween the  liver  and  gall-bladder,  and  eoo- 
aequently  no  other  way  for  the  bile  to  enter 
that  bag,  except  by  the  cystic  duct«  Tlie 
hepatic  bile  is  a  thin  fluid,  of  a  dear  orange 
colour,  and  slightiy  bitter;  the  cystic  is 
viscid  and  tenacious,  intensely  bitter,  end 
veiy  dark  coloured.  The  bile,  thus  chang- 
ed by  its  residence  in  the  gaU-bladder,  is 
expelled  by  the  contractile  powers  of  the 
gall-bjadder  and  cystjic  duct  into  the  ductus 
communis,  and  thence  passes  to  the  duod^ 
num.  This  bladder  absorbs  the  vratery 
parts  of  the  hepatic  bile^  and  adds  a  mncons 
secretion  to  it. 

The  chemical  analysis,  and  the  uses  ef 
the  bile  are  considered  under  that  article. 

FvHcUon  of  the  I^^Uen,  The  situation  and 
attachments  of  this  oigan  lead  us  to  suppose 
flut  its  uses  are  in  some  vray  connected 
with  the  functions  of  the  stomach;  yet  there 
Is  nothing  more  than  conjecture  to  be  ofler- 
ed  on  this  subject.  The  removal  of  the 
part  has  been  performed  in  dogs  withoat 
any  material  injury  to  the  animal.  Its  aiae 
differs  according  to  the  quantity  of  blood 
contained  in  its  cells.  Fiiysiologists  have 
stated,  that  its  blood  possesses  peculiar  pn^ 
perties ;  that  it  ifr  more  fluid,  does  not  ooe- 
gulate^  nor  separate  readily  into  seni^i  and 
prassamentum ;  is  more  livid,  and  possesses 
a  greater  quantity  of  carbon.  As  this  blood 
goes  to  the  liver,  and  as  the  part  possesses 
no  excietoiy  duct,  it  has  beoi  aigned  that 
its  function  is  subservient  to  that  of  the 
liver,  in  imparting  to  the  blood  those  pra- 
perties  which  fit  it  for  the  secretion  of  bile. 

By  others,  the  spleen  has  been  regarded 
as  a  sponge,  ^welling  with  blood  when  the 
stomach  is  empty,  and  tqueeied  out  by  the 
preisure  of  the  stomach  when  that  organ 
is  fulL  Tlius,  it  is  said,  more  blood  will  go 
into  the  stomachic  arteries  when  the  secre- 
tion of  the  gastric  juice  is  going  on,  and  the 
superfluous  part  in  the  inactive  state  of  the 
stomach  will  distend  the  spleen. 

Actum  qfth€  small  Iniettmet,  The  chyle, 
formed  in  the  duodenum,  passes  thraugh  the 
tube  of  the  small  intestiiie,  which  is  the 
organ  for  absorbing  its  nutritive  parts.  The 
description  of  this  fluid  vrill  be  found  under 
the  article  Chyle.  Its  progress  throogh 
the  intestine  is  retarded  by  the  namroos 
convolutions  of  the  tube;  and  the^yie, 
separated  from  the  excrementitioos  part  of 
the  food,  is  brought  into  conlaot  with  the 
inhaling  .orifices  ^  the  hieteal%  that  com^ 
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«Mnc^,  aeeording  to  lieberkuhn  and  other    large  and  tmall  iatestiiiM,  it  desigBed  to 

prcTent  the  eontents  of  the  former  from  re- 
gurgitating  into  the  latter  i  and  it  performs 
this  office  in  general ;  for  natritive  clysters 
would  otherwise  enter  the  small  intestines, 
and  thus  enable  as  to  administer  food 
enough  for  the  support  of  life  per  anom : 
yet  it  oocasionally  huls  in  its  office :  hence 
▼oraitiog  of  feces,  and  of  tobacco  clysters. 

Tho  large  intestine  may  be  regarded  as 
tiie  oi|^  in  wliich  tlie  residue  of  the  chyme 
ludergoes  its  last  change ;  vis.  the  conver- 


microscopical  observers,  by  patoloos  orifices 
on  the  9nrfaoe  of  the  Tilfi.  The  hitter  pro- 
jections, so  named  from  a  comparison  widi 
the  pill  of  TOlvet,  are  very  nomeroos  on  the 
circtthur  projectiBg  folds  of  the  internal  coat, 
called  nUvuIss  conniTentes.  These  latter 
not  only  render  the  progress  of  the  chyle 
slower,  but  increase  very  greatly  the  ab- 
sorbing snrfece,  and  penetrate,  In  conse- 
quence of  the  IntesthMl  contractions,  hito  the 
midst  of  the  chyle  in  quest  of  its  nutritive 


particles.    A  fluid  is  secreted  from  the  in-    sion  into  feces;  as  a  reservoir,  protecting 


testine,  analogous  to  that  Aimished  by  the 
stomach,  although  an  accurate  examination 
•f  its  nature  and  properties  is  one  of  the 
physioh^eal  desiderata,  (snccus  intestina- 
IIs)l  At  the  same  time  that  the  absorption 
of  the  chyle  from  the  villons  sorfhce  of  the 
intestine  is  going  on,  it  is  moved  gradually 
downwards  toinurds  the  large  intestine  by 
the  peristaltic  motion.  This  is  an  nndnla- 
tory  and  gentle  constriction,  taking  place 
in  several  parts  of  the  tube  at  once,  and 
producing  therefore  a  singular  appearance, 
compared  to  the  crawlmg  of  worms,  and 


us  from  the  disgusting  necessity  of  having 
that  residue  constantly  flowing  off;  and  as 
the  iostmment  of  its  final  expulsion  from  * 
the  body. 

Some  absorbents  exist  in  this  last  part  of 
the  alimentary  tube,  and  convey  vrhat  nu- 
tritive parts  still  remain  in  the  intestinal 
contents;  bntthey  are  comparatively  few, 
and  hence  the  impossibility  of  nourishing 
the  body  by  vray  of  Clyster. 

The  conversion  of  the  alimentary  residue 
into  feces  is  owing  to  some  active  opera- 
tion of  the  intestine  j  as  these  are  very  dif- 


hence  termed  vermicular.    It  moves  the    ferent  from  the  mere  putrid  remains  of 


By  the  powers  now 


animal  or  vegetable  matter.  And  when 
this  operation  is  deficient,  portions  of  the 
food  are  seen  in  the  evacuations  per  anum 
but  slightly  changed.  The  fecal  matter  is 
conveyed  onwards  by  the  peristaltic  motion 
of  the  large  intestine :  it  becomes  thicker 
and  more  consistent  in  its  progress,  and  is 
nsnally  formed  more  or  less  decidedly  by 
the  cells  of  the  colon.  Us  natural  consis- 
tence is  just  sufficient  to  retam  these  marks; 
and  its  appearance  throoghont  should  be 


diyle  repeatedly  over  tibe  surfece  of  the  in- 
testine ;  and  though  it  must  urge  that  fluid 
partially  upwards,  yet  its  dnef  effect  in  the 
healthy  state  is  exerted  in  the  opposite  di- 
ijsction.  It  is  chiefly  in  disease  that  an 
antiperistaltic  movement  occurs,  which  con- 
veys bile  into  the  stomach,  and  even  the 
whole  contents  of  the  small  and  large  intes- 

whicfa 
propel  the  alimentary  mass  by  their  con- 
tnetions,and  by  the  admixture  of  the  van-  homogeneous.  The  colour  depends  on  the 
ons  fluid  menstrua  which  dilute  and  alter  admixture  of  bile,  and  in  the  most  natnnd 
its  properties,  those  memorable  changes  are  state  is  of  a  yellow  brown.  Although  the 
efiected  by  which  our  food  is  said  to  be  change  which  reduces  the  residue  of  our  food 
animalittd  or  amimilated.  In  the  dnode-  to  feces  is  so  fiv  from  being  mere  putrefiM:- 
mun  and  upper  part  oftbejejnnum  it  forms  tion,  that  the  excrement  is  in  feet  less 
in  equably  mixed  fluid,  of  the  consistence  prone  to  putrefy  than  other  animal  matter; 
of  thick  cream,  greyish,  and  nther  acid,  yet  there  is,  as<in  putrefaction,  a  disengage* 
liowcr  down  it  separates  mto  two  parts;  ment  of  gaseous  products,  particularly  of 
the  excrementttions  of  a  pale  brown  or  y«l-  solphnrated  hydrogen.  The  colouring  mat- 
low  colour,  and  nauseating  smell ;  and  the  ter  of  vegetables  is  often  seen  in  the  feces, 
true  chyle,  separated  from  the  former  by  as  the  green  of  spinach,  and  red  of  beet 
lim  bile,  and  swimming  on  its  suifeoe.  root;  and  the  fibrous  indigestible  parts 
ActiQm  ^tkt  Imgt  Inteaiuu.  The  excre-  of  vegetables,  as  the  skin  of  fruits,  husk  of 
■MBtitious  portion  of  the  chyme,  deprived  grain,  drc.  The  latter,  indeed,  is  so  little 
afanosl  entirely  of  every  nutritive  portion,  affected  by  the  powen  of  digestion,  thit 
enlen  the  cscnm:  its  passage  through  the  when  the  covering  is  entire,  a  grain  majr 
httt  part  of  the  ileum  bemg  fevoured  by  a  pass  throogh  the  body,  and  still  ratain  the 
copions  secretion  of  mucous  from  the  glands  power  to  Kciminate. 
which  abound  in  that  part  The  valvnhi  The  expulsion  of  the  feces  takes  pfaMo 
<^oiiy  wUdi  is  the  boundary  between  the  when  they  arrive  m  the  rectum,  which  is 
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jpctday  irritated  by  their  prasenee ;  ud  it  kidn^  It  ii  removed  ia  tbe  nne  imjr  ia 
fierfonned  pertly  by  the  macolar  coet  of  nchitii  end  moUitieA  0Minm>  where  tlia 
that  fntestiney  fuid  partly  by  the  anudes  of  bones  become  softened  by  its  absence, 
respiratiooi  prodndng  the  efibrt  called  The  great  quantity  of  nline  and  erymtid* 
strainhv.  The  periods  of  Toiduig  the  ez«  liable  dementi  contained  in  the  nrine,  ac- 
crement  vaiy,  6wn  several  canses :  th^r  coont  for  the  frequency  of  caloolovs  eon- 
are  more  frequent  in  the  young  subjectSy  eretions,  which  are  found  by*  recent  and 
where  the  stoob  are  more  liquid.  In  the  accurate  analysis  to  vary  very  oonsidemMj 
adult  they  should  not  be  less,  in  a  healthy  in  their  composition.  As  there  is  no  mil- 
itate, than  once  in  twenty>fonr  hours.  stance  in  the  body  which  may  not  be  «vb> 

Urnuary  Secr^tioa.   The  liquids  whidi  we  cuated  by  the  urine,  and  msinifcst  itself  ia 

drink,  absorbed  by  the  lacteals,  together  that  liquid,  se,   under  diflerent   circnai- 

with  the  nutritife  part  of  the  solid  aliment,  stances,  eveiy  tibhig  possessing  a  power  of 

dilute  the  latter,  and  serve  as  a  vehicle  for  concretion  may   become  the   snbfect    of 

It.  They  increase  the  quantity  of  the  blood,  urinary  calcohis.    This  diveii$ty  of  consti- 

and  render  it  more  fluid;  conveyed  into  tuent  element^  together  with  the  want  of 

every  part  of  the  drcufaiting  system,  they  characttfistic  symptoms  of  the  difeaat 

penetrate  all  our  organs,  carry  a^y  the  species;  and  the  irritation  which  the  coats 

particles  detached  fiom  them  in  the  dif-  iMf  the  bladder  must  experience  from  che- 

forent  vital  processes^  and  are  then  sepa^  mical  reagents,  will  convince  as  how  ex- 

fated  from  the  mass  of  fluids  by  the  urinary  tremeiy  dificnlt,  if  not  impossible,  it  anmt 

ofgansi  together  with  various  other  sub-  be  to  discover  a  Uthontriptic  that  waold 

/itances,  whose  retention  in  the  body  would  obyiate  the  necessity  of  a  sorgical'  opera* 

produce  hyurious  cfiects.     The  kidneys,  tion. 

therefore,  dispose  of  the  residual  part  of  our  1^  urine  Is  veiy  speedier  ^ad  senBibljr 

liquid  ingestu,  as  the  fecei  are  formed  by  affected  by  certamsnbstsnces;  thus  aspara- 

the  more  solid  foods,  and  the  quantity  of  g«  occasions  a  remarkable  fsstor  in  tlila 

nrine  may,  of  eoone,  be  eipected  to  vary  ^^md:  and  tnrpentine  imparts  to  it  a  violet 

aocordini;  to  that  of  the  drink.    Alltfaeold  odour.    For  a  fiirttier  aceooat  of  its  oona- 

parts  of  the  frame,  which  are  constantly  re.  position  and  physiokigy  see   the   artide 

move4l  by  the  ahsorbeati,  while  new  depo-  |7uiib» 

aitions  are  formed  by  the  nutrient  arteries,  Almost  every  physiologist  hm  notieed  tlie 

go  off  in  the  same  way ;  and  hence  the  r*pMi^  ^^  which  this  secMma  is  caniod 

nrine,  although  apparently  a  watery  fluid,  oa:  aqueous  fluids,  takea  by  the  month, 

and  called  in  common  Unguage  water,  ccm- .  «re  sometimes  separated  sp  quipkJy  by  the 

tains  a  great  deal  of  animal  matter.  kidneys,  that  an  inmiediate  CommonicatioB 

From  the  above  account  it  wm  be  readily  hm  been  suspected  Jbetween  the  steasach 

nndeiBtood,  that  the  properties  of  the  urine  and  kidneys,  oa  the  supposition  that  timre 

must  vary  according  to  the  tune  at  wliich  it  had  not  been  a  saffideiit  time  for  the  fluid 

is  voided  after  meals;  the  quantity  of  food  to  arrive  at  the  latter  organ  ii|  the  regular 

and  drink,  the  age  and  comphunts  of  indi-  coune  of  absorption  and  circulation.    TVs 

viduals,4tc    Physiologists  have  distinguish-  coqiectnre  derives  no  ceantenanee  fiam 

ed  nrine  of  the  drink;  chyle,  and  blood,  anatomy,  and  the  siae  of  the  renal  veaseii 

The  fifst  is  a  watery  fluid,  almost  colourless,  explains  the  fiict  without  any  such  soppo- 

evacuated  very  soon  after  drinking,  and  lition. 

possessing  very  slight  urinous  characters;  Absorption,  or  the  procem  by  which  the 

the  second,  evacniUed  two  or  three  housa  chyle,   sepanted  from   the  food  by  the 

after  meals,  is  better  elaborated,  bat  not  digestive  organs,  is  carried  into  the  Mood, 

yet  complete  in  its  constituent  principles ;  natnially  fliUows  the  account  of  digestioa. 

the  hat,  voided  after  the  repose  of  the  We  havo  veiy  litde  to  add  to  what  Is 

iught,  has  all  the  properties  of  urine  in  an  atated  on  this  subject  ia  the  aitida  Ajia- 

ensmeot  degree.    In  infonts  it  possesses  no  tdiit. 

phosphate  of  lime  nor  phosphoric  acid,  as  The  admission  of  matter  into  the  oriflees 

tliose  substances  are  employed  in  the  busi-  of  the  absorbfaig  veneb  has  been  aooonated 

ness  of  ossiflcation,  which  is  then  active,  for  m  varioas  ways.    Some  physidbgisti 

In  old  perrons,  on  the  contrary,  where  the  consider  it  as  a  case  of  capillary  attraction, 

bony  system,   already    overcharged  with  But  a  little  reflection  is  Mdfident  to  shew 

phosphate  of  Bme,  refuses  to  admit  any  that  the  ahsoibents  are  not  like  capiUary 

aiore,  this  aubatanoa  is  carried  off  I9  the  tutMB  hnmersed  ia  n  fluid.    BaBidcs,were 
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ffwh  attnctkm  the  eme  of  abwrpttoD,  tet  the  cellalar  rabitaiiee  becomes  loaded  wUh 

proccw  shoold  be  cmrried  on  with  regufauri-  iBiiid  (anuerca),  or  circumscribed  cavities 

ty.    On  the  cootraiy,  absorption  is  occa-  are  rendered  dropsicaL    Togctlier  with  the 

^lonaHy  very  deficient,  when  abundance  of  lymph  or  fluid  which  the  absorbing  vessels 

Boids  is  presented  to  the  mouths  of  tlie  derive  ftom  the  sources  just-mentioned,  they 

vessels,  as  in  oedema ;  and  in  other  cases,  convey  from  eveiy  part  of  the  body  the  old 

after  being  for  a  long  time  inactive,  it  is  coostitnent  materials  of  our  organs  in  pro- 

snddenly  exerted  to  a  great  extent ;  thus  portion  as  new  particles  are  deposited  by 

large  abscesses  have  been  dispersed  in  one  the  arteries ;  and  these  difierent  elements 


night.     Others  have  endeavoured  to  di»-  are  intimately  mingled  and  combined  in 

.oover  soBse  propelling  power  which  should  their  passage  through  the  absorbent  glands, 
protmde  the  matter  subject  to  absorption  '  and  the  plezures  of  lymphatic  Tcssels. 
mto  the  mouths  of  the  vessels.    The  pres-  ^     It  lias  been  adispuUd  pointwhether  ab-  * 

soreof  the  atmosphere  on  thesoHace  of  the  sorption  goes  on  from  the  suiftoe  of  the 

body  b^  been  considered  adequate  to  this  skin,  wliile  the  cntide  is  entire ;  the  ai|;a- 

etifect,  and  the  deposition  of  new  matter  by  meats  on  the  affirmative  sides  araanalleged 

the  secerning  artery  bas  been  assigned  as  increase  ofweigfat  in  the  body  after  awalk 

the  caose  of  the  propulsion  of  the  old  parti-  in  damp  weather ;  the  abundant  seeretton 

cles  mto  the  oiifice  of  the  absorbent.    On  of  urine  after  remaining  for  some  time  m  a 

this  theoiy,  secretion  and  absorption  should  bath ;  tbeevident  swellbig  of  the  inguinal 

conespond   more  exactly  than  they  are  glands  after  a  long  immenion  of  the  lower 

known  to  do.  Mr.  J.  Hunter  acknowledged  extremities  in  waim  water ;  the  efiecU  of 

that  he  was  unable  to  account  for  the  ef-  nerenry  admmbtered  by  ftietion,  fumiga- 

fects  prodneed,  unless  iy  attributing  to  the  tion,  &c«    It  bas  been  stated  in  opposition, 

months  of  the  absorbmg  vesseb  powers  si*  that  oil  of  turpentine  has  not  been  absorbed 

nilar  to  those  which  a  caterpillar  exerts  after  long  immerrion  of  the  arm ;  that  so- 

when  foeding  on  a  leaf.  lutions  of  medicated  substances  have  not 

Some  suppose  that  theabsorbents  cannot  been  taken  np  under  similar  drenmstanoes, 
take  up  any  matter  that  is  not  Ihiid ;  coo-  &e.  We  think  it  is  snfficientiy  proved, 
seqnently  that  animal  solids  must  be  eon-  that  abeorption  from  the  surfiwe  does  take 
▼erted  mto  fluids  before  they  can  become  place  in  the  hnman  body,  but  whether  this 
fit  sttbfects  for  absorption  ;  said  tint  proba*  extends,  as  a  modem  physiologist  has 
biy  some  solvent  fldd  is  secreted  for  this  stated,  to  gaseous  bodies,  cannot  yet  be  de- 
purpose.    The  bitter  foct  rests  on  no  direct  dded. 

proof,  and  the  whole  hypothesis  is  very  un-        It  appears  probable  that  the  internal  sor- 

like  the  snnplldty  observable  in  other  parts  fi^e  of  the  bronchi  and  pulmonary  resides 

of  the  animal  eoonomy.    It  seems  better,  is  an  absorbing  sorfooe.    For  when  a  per- 

in  these  difficult  investigations,  to  note  foots  son  breathes  air  loaded  with  the  vapour  of 

than  to  form  theories;  and  whoever  con-  turpentine,  that  substance   very  speedily 

templates  the  things  done  in  the  anional  shews  itself  in  the  urine,  although  the  skin 

body,  will  be  astonished  at  the  power  of  will  not  take  it  np.    If  the  body  really 

the  vessels,  by  whose  agency  tliey  must  be  increase  in  wdght  in  damp  air,  it  might 

cfieeted  ;  a  whole  bone  may  perinh,  as,  for  be  accounted  for  by  means  of  pnlmwiary 

example,  that  of  the  thigh,  and  may  be  absorption.     It  must  probably  be  rather 

increased  by  a  new  one  ;   the   vascular  in  this  way,  or  by  theskin,  that  eontagions 

lining  of  the  new  bone  will  altogether  re-  matters  a^t  the  constitution, 
move  the  dead  one.  The  absorbents  ara  concerned  in  pro- 

Beeides  the  great  and  leading  office  of  ducing  changes  m  the  dHfereat  secreted 

the  abeorbentB  in  eouTeying  the  chyle  into  finids :  they  remove  the  aqueous  portions  of 

the  venoossystem,  their  agency  isdisceraed  the  bile  and  urine,  and  often  take  up  even 

in  various  other  parts  of  the  animal  ecooo*  the  colouriug  parts  of  the  former,  and  oonl- 

my.    The  nearly  transparent  fluid  that  In-  vey  flwrn  into  the  blood,  vrfaence  they  are 

bricates  the  intentices  of  the  celhdar  sub-  deposited  in  all  our  organs,  and  produce  the 

stance,  and  the  serous  exhalation  ponred  yellowness  of  jaundice.    They  mtrodnoe 

into  drenmscribed  cavities,  are  taken  up  various  diseases  into  the  human  ftame,  as 

by  the  lymphatics,  which  must  conunence  syphilis,  hydrophobia,  inoculated  small-pox, 

in  all  parts  of  the  body  by  open  orifices.  Sec. ;  and  in  other  instances  act  in  a  cum* 

When  the  due  balance  does  not  exist  be-  tive  amnner   by  taking   up  extravasaled 

tween  the  absorbing  and  secreting  vessels,  blood,  by  redndng  swollen  parts,  ^te. 
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The  circnlatioDy  m  the  motidD  hy  which    betweefl  the  heart  and  the  ligature,  and 
the  blood,  setting  oat  from  the  heart,  is  con-    empty  between  the  ligature  and  its  diitri* 
stantly  carried  to^l  parts  of  the  body  in  button.     2.  By  opening  an  artery  when 
the  arteries,  and  returns  to  the  same  point  tied,  above  and  below  the  ligature ;  the 
in  the  vdos.    The  uses  of  this  circulatory  blood  in  this  case  flows  from  that  open- 
motion  are,  to  submit  the  blood  altered  by  ing  only ,^  which  is  nearest  to  the  heart.  3. 
the  mixture  of  lymph  and  chyle  to  the  con-  By  ocular  testimony  ;  the  passage  of  the 
tact  of  the  atmosphere  in  the  Inngs  (respi-  blood  can  be  seen  with  the  aid  of  glasses  in 
ration),  (o  convey,  it  to  several  organs  in  fivgs,  fishes,  &c.    The  passage  of  the  blood 
which  various  animal  fluids  are  separated,  through  the  veins,  in  a  contrary  course  to 
from^it,  (secretion);  and  to  ereiypartof    that,  in  which  it  flows  along  the  arteries, 
the  body,  for  supplying  its.  growth  and  re-  ue.  from  the  minute  ramifications  towards 
pairing  ill  losses,  by  means  of  its  nutritive  the  tnmks,  and  thence  to  the  heart,  is 
particles  when  completely  assimifaited  (nu-  proved,    l.  By  the  structure'  and  ditpoiii- 
tritibn).    The  conveyance  or  transport  of    tion  of  the  valves,  which  afford  an  invind- 
our  fluids,  rather  than  their  elaboration,  is  ble  impediment  to  all  retrograde  motion, 
the  office  of  the  organs  of  circulation.    In  2.  By  ligatures  on  these  vessels,  which  make 
this  view  they  may  be  coippared  to  those  the  vein  turgid  between  the  extremities  of 
labouren,  who  in  a  large  manufactory,  from  the  body  and  the  ligature,  and  empty  in  the 
which  various  products  issue,  duiy  the  ma-  restof  its  course.    3.  By  opening  a  vein^ 
terials  to  the  workmen  employed  in  the  ac-  when  tied,  above  and  below  the  ligature, 
tual   fabrication.     As   among   the  tetter  4.  By  microscopical  observation  in  ani- 
there  are  some  who  purify  and  bring  to  mals. 

perfection  the  materials  fiunished  by  others,  The  passage  of  the  blood  from  the  arte- 
•o  the  lungs  and  secretory  glands  are  con-  ries  into  the  veins  seems  to  flow  as  a  enrol- 
•tantly  employed  in  separating  from  the  lary,  from  what  we  haVe  stated  concermng 
blood  all  tliose  beterogenons  matters  which  the  proofs  of  its  course  in  these  two  systema 
could  not  be  assimilated  to  the  substince  of  of  vessels.    We  have  shewn  that  the  ulti* 
our  organs.  mate  arteries  are«untinnous  with  the  ori* 
The  word  cireukition»  when  used  abso-  gms  of  the  veins ;  that  the  blood  moves 
lutely,  comprehends  the  whole  course  of  from  the  heart  to  the  extremities  in  the 
the  blood,  as  well  in  the' lungs,  as  in  the  ar-  former  vessels,  and  that  it  passes  from  tht 
teries  and  veins  of  the  body  at  large.    The  extremities  to  the  heart  m  the  latter.    The 
greater  circulation  is  the  passage  of  the  intermediate   passage  is    a  direct  conse- 
blood  from  the  leftside  of  the  heart,  tlirougb  quence  of  these  flicta.    But  it  may  be  de- 
the  arteries,  to  the  extremities  of  the  body,  monstrated  by  direct  prt>o&  ibdependeotly 
and  its  return  through  the  veins  to  the  right  of  this  argument    If  we  tie  tlie  artery  of  a 
side  of  the  same  viscus.    The  lesser  circu-  part,   its  correspondent  vein  receives  do 
lation  is  the  transmission  of  the  blood  from  blood;  if  we  takeoff  the  ligature  the  vein  is 
the  right  to  the  left  side  of  the  heart,  again  filled.     The  quantity  of  blood  ex- 
through  the  lungs.  polled  from  the  aortic  ventricle  is  so  cdbsi* 
The  course,  which  the  blood  takes,  has  derable,  that  the  supply  dm  only  be  kept 
been  already  explained  in  the  artide  Ana-  up  by  its  return  to  the  heart.  We  calculate 
TOMY.    We  subjoin  the  prooft  and  expe-  that  f  wo  ounces  are  sent  into  the  aorta  at 
riments,  by  which  the  fiicts  there  stated  are  each  pulsation ;  if  we  suppose  80  pulsa- 
supported.                        '  tions  in  a  jninute,  9,600  ounces  will  be 
The  passage  of  the  blood  through  the  thrown  out  in  an  hour ;  and  14,400  pounds 
heart,  t.  e.  from  the  right  auricle  to  the  ia  a  day.  The  same  blood,  therefore,  which 
left  ventricle,  by  the  medium  of  the  Inngs,  the  aorta  received  from  the  heart,  must  be 
is  manifest  from  the  structure  of  the  heart  returned  to  this  viscus ;  and  the  only  pas- 
itsdf.    The  valves,  which  are  placed  at  its  lage,  by  which  it  can  return,  is  thiongh  the 
various  apertures,  actually  will  not  admit  of  veins.    LasUy,  tlie  passage  of  the  blood 
the  blood's  ibotion  in  any  other  direction  fltmi  the  arteries  into  the  veins^  may  be 
tluin  what  we  have  described.    That  this  proved  by  the  direct  testimony  of  the  senses 
fluid  passes  from  the  heart  into  the  trunk  of  in  hving  animals.    The  use  of  the  mieros- 
the  aorta,  thence  into  its  branches,  and  so  cope  affords  this  proof  in  the  transparent 
on  to  the  most  minute  ramifications,  is  parts  of  cold  blooded  animals,  as  the  me- 
evmced;  1.  By  the  effect  of  ligatures  on  sentery  and  web  of  the  foot  ia  frogif  tha 
these  vessels;  the  artery  becomes  tuipd  taU^of  fishes, &c 
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The  motions  of  any  partofthokeartyoon-  may  be  imitated  in  the  dead  body  by  i^ 

aidered  singly  and  indlVidnattyy  consist  in  «  jecting  or  inflating  the  muscles.   The  other 

constant  series  of  alteraate   contractions  canse  consists  in  the  connection  of  the  large 

and  dilatations ;  or  as  they  are  technically  arteries,  particularly  of  the  aorta,  with  the 

named,  alternate  states  of  systole  and  dia-  base  of  the  heart.     A  curved  and  flexible 

stole.    Tlie  contractions  take  place  as  in  tube,  when  suddenly  distended,  becomes 

other  muscles,  the  diUttog  cause  consists  in  m  some  measure  straightened.    Thus,  when 

the  forcible  entrance  of  blood  into  the  ca*  the  blood  is  impelled  into  the  aorta,  the 

vity.    The  amides  and  ventricles,  when  curve  ofthat  vessel  approaches  more  nearly 

viewed  in  relation  to  each  other,  pre  sue-  to  a  straight  line.    Its  posterior  end  being 

eessively  contracted  and  dilated ;  the  cor-  firmly  attached  to  the  vertebrae,  is  immove- 

responding  parts  acting  at  the  same  time  on  able ;  to  its  anterior  and  moveable  part  ia 

both  sides  of  the  heart.    Thus,  when  the  an-  fixed  the  heart,  which,  by  the  straightening 

rides  contract,  in  order  to  expel  the  bloody  of  the  vessel,  is  obliged  to  describe  a  por^ 

which  they  have  received  from  the  system  tion  of  a  drde,  in  doing  which,  the  apex 

at  large,  and  from  the  lungs,  the  ventricles  strikes  agamst  the  side.  These  two  drcum* 

are relaxedy'and  therefore  in  a  state  fit  for  stances  occur  simultaneously;  the  venous 

recdviqg  this  blood.    When,  in  the  foltow*  blood  rushes  into  the  auricles  at  the  same 

tag  moment,  the  recently  filled  ventridea  time  that  the  ventricle  fills  the  aorta.    The 

contract,  in  order  to  urge  fofwaids  the  impulse  of  the  blood  expelled  by  the  aortic 

blood  into  the  two  arterial  trunks,  the  auri-.  ventride  is  felt  m  the  whole  arterial  sys« 

des  are  relaxed,  and  become  immediatdy  tem ;  and  it  produces  in  all  arteries,  which 

distended  by  tiie  current  of  venous  Mood.  come  u^thin  the  spbere*of  the  touch,  and 

The  action  of  the  heart,  and  of  the  vet-  which  have  an  area  of  not  less  than  one- 

sels  connected  with  it,  may  therefore  be  sixth  of  a  line  in  diameter,  an  obvious  and 

distributed  into  successive  periods.    In  the  perceptible  effect,  called  the  pulse,  which  ia 

first  of  these,  the  yen*  cavas  and  pulmo-  n  real  atate  of  diastole  of  the  artery,  and 

nary  veins  pour  their  blood  into  the  two  which  is  ascertained  to  correspond  exactly, 

amides,  and  thus  cause  a  diastole  of  these  and  to  be  perfectly  synchronous  vrith  the 

cavities.    The  systole  of  the  aurides  trans-  systole  of  the  heart    The  number  of  pulsa* 

mits  the  blood  into  the  ventrides  in  the  tions  in  a  given  space  of  time  varies  infi- 

second  period ;  and  these  hitter  cavities  ex-  nitdy  in  healthy  persons*    Age  is  the  chief 

pd  their  contents  into  the  arteries  in  the  cause  of  these  varieti^;  but  other  drcum- 

tfaird  portion  of  time.    Thus  the  action  of  stances,  vrhidi  constitute  the  peculiar  state 

the  vdns  takes  place  at  the  same  point  of  of  healfli  of  each  indiridoal,  have  consider- 

time  with  that  of  the  ventrides ;  and  the  tble  effect ;  so  that  no  standard  can  be 

contraction  of  the  aaridea  Is  synchronous  settled  which  shall  prove  generally  correct, 

with  that  of  the  arteries.  The  following  munbers  affi>rd,  we  believe. 

The  systole  of  the  ventrides,  which  is  as  near  an  approximation  as  can  be  expect- 

anpposcd  to  occupy  one  third  of -the  time  ^  amidst  so  much  uncertainty;  they  will 

of  the  whole  pulsation  of  the  heart,  is  ac-  serve  at  least  as  a  comparmtive  view  in  sub- 

complishedbyanapfroximationofthesides  jects  of  different  agea.    The  heart  of  an  in- 

of  the  cavities  to  the  middle  partition,  and  ^U  sleeping  tranquilly,  performs  in  the 

oftheq»exto  the  basis  of  the  heart    The  first  days  of  exbtence  about  140  pulsationa 

whole  viscns  by  this  means  becomes  shorter  ^  ^  minute ;  at  the  end  of  the  first  year  the 

and  more  obtuse.    ThevreU  knownfiMstof  pulsations  are,  in  the  same  space  of  time,  lt4, 

STi^ni:^  "^^  *^  ^Jn        At  the  «id  oCthe  .ecood  yetr. lio 

m  lU  contraction,  may  seem  on  the  first        q*,.^  .^^  r«iu-r;«-  «*.*.  cws 

gknce  to  lefiite  this  m^nt  of  the  systole        l^^S^tJ^^Z^      ^ 

of  the  ventrides.    But,  on  a  fiirther  ^ml.        TT^e^SS        M 

nation,  it  can  have  no  such  effect;  since  the        Manhood  W 

P*"*'"''^"  in  question  depends  on^two        SM^  yi^ZZJZ^ZZ'Z    65 
canses  amply  sufliaent  to  produce  the  ^ec  t  ^ 

The  swelling  of  the  auricles,  which  are  at        The  pulsations  of  the  heart  proceed  in  a 

the  back  of  the  heart,  and  particnhvly  of  regular  and  continued  succession  to  the  last 

the  left  auricle,  which  is  interposed  between  period  of  life,  and  then  all  its  partsrdo  not 

the  spine  and  the  hose  of  the  left  ventide,  cease  to  act  at  once;  but  the  right  auricle 

necessarily  canses  the  point  of  the  heart  to  and  ventricle  survive  the  opposite  cavities 

advance  towards  the  side ;  and  this  motion  for  some  little  time,  so  that  the  former  part 


i^HYSIOLOGY. 

has  tieen  called  the  nltimiiin  morien.  The  ed,  that  in  Tiewmg  tiieie  retardu^  canes 
bloody  which  returns  by  the  rene  caTse  after  we  are  considering  their  action  on^tibe  blood, 
the  httt  expiration,  no  longer  finds  the  usual  as  if  this  fluid  were  contained  in  maninuite 
passage  through  the  longs,  which  are  con-  tubes,  and  influenced  merely  by  the  con- 
tracted, but  it  is  stilt  urged  on  from  beUnd  traction  of  the  heart,  ^thont  taking  into 
by  that  which  the  aorta  has  recently  pro-  the  account  any  accessory  impnlse  wfaieb 
pelled.  Hence  it  b  forced  into  the  right  may  be,  and  probably  is,  deriTed  from  the 
miricle,and  excites  contraction  in  that  part,  arteries.  This  retardation  has  been  van- 
by  the  stimnlus  of  iti  presence,  some  time  oosly  estunated  by  difierent  calculatofSy 
after  the  left  side  has  been  at  rest.  This  who  have  all  made  it  very  considerable* 
congestion  on  the  right  side  of  tiie  heart  in  Hales  supposes  the  blood  to  flow  tbroogb 
the  last  agony  explams  the  empty  state  of  the  capillary  arteries  of  a  frog,  at  the  rate 
the  arteries,  particularly  the  laiiger  ones^  of  two-thirds  of  an  inch  in  a  asmnte,  which 
after  death.  will  be  about  650  times  slower  than  in  the 
It  is  hardly  possible  to  detennine  the  human  aorta.  Robinson  and  Why tt  have  * 
velocity  of  the  blood's  motion  in  the  healthy  gone  still  further:  the  former  stating,  that 
state ;  for  mdividuals  difler  from  each  other  the  velocity  of  the  blood's  motion  in  the 
in  this  respect;  and  considerable  variety  aorta  is  to  that  in  the  smallest  vessels  as 
probably  takes  phu^e  in  difierent  parts  of  lioo  to  1.  We  mention  these  calculations, 
the  body.  It  is  generally  supposed,  that  to  shew  what  absurdities  have  been  com- 
tte  blood  flows  in  a  more  gentle  stream  niitted  by  men  of  the  greatest  abilities,  when 
tbroogh  the  small  arteries  than  in  the  arte-  they  have  applied  the  laws  which  regaUtB 
rial  tnvks;  and  that  the  velocity  of  its  cur-  the  properties  of  dead  matter  to  the  linqg 
rent  is  somewhat  less  in  the  veins  than  in  functions  of  the  animal  roaehme.  Haller*a 
the  arteries  of  the  body.  These  difierences  observations  on  the  circulation  In  living 
have,  however,  been  exaggerated  by  former  animals  (Elem.  Phys.  lib.  vi.  sect.  1,  $.  90) 
physiologists.  The  mean  velocity  of  the  entirely  overthrow  these  calcnkitions.  He 
blood  in  the  aorta  is  calculated  at  eight  found  by  his  microscopical  experiments, 
inches  for  each  pulsation,  which  gives  about  that  the  blood  flowed  generally  as  rqiidiy 
fifty  foot  in  a  miuute.  If  we  reflect,  that  through  fiie  small  as  through  the  larger  ves- 
the  systole  of  the  ventricle,  which  gives  the  sels.  He  states  also,  that  in  living  animalsr 
whole  impulse  to  the  blood,  occnpies  only  it  is  poured  out  as  for  from  a  small  as  from 
one-third  of  the  whole  pulse,  the  velocity  of  a  Urge  artery,  llie  numerous  and  diverri- 
the  blood's  motion  must  be  trebled  in  that  fled  experiments  of  Spallaniani  aflbrd  addi* 
division  of  the  time.  It  n  said  that  this  tional  evidence  of  the  same  tnfth. 
velocity,  which  we  have  assigned  to  the  We  have  stated,  that  the  bbod  is  thrown 
bloodV  motion  at  its  departure  from  the  into  the  arteries  by  sqwrate  contnetionf 
heart,  becomes  speedily  dimhushed  in  its  of  the  heart;  yet  these  vessels  are  constantly 
flnlher  progress;  and  the  diminution  has  full,  as  may  be  proved,  by  opening  fiiem 
been  deduced  from  vaiions  causes.  The  during  the  heart's  dnstole.  For  the  bloodf. 
first  and  most  powerfol  of  these  is  the  con-  flows  on  in  such  a  way,  that  the  suboeqnent 
stantly  increasing  area  of  the  branches,  quantity  discharged  from  the,  right  ven- 
when  compared  with  the  trunk  of  an  artery,  tricle,  overtakes  that  which  is  before,  an<f 
(See  Akatomt.)  It  is  a  well-known  hiw  flms  causes  the  pulsation  of  the  arteries, 
in  hydraulics,  that  the  velocity  of  a  fluid  The  excess  of  velocity  in  the  blood  eommg 
passing  through  an  inverted  cone  constantly  from  the  heart,  over  that  contamed  in  the 
decreases,  and  that  the  dimhnition  of  velo*  arteries,  becomes  constantly  leas ;  and  at 
city  is  m  the  ratio  of  the  increase  of  area,  a  certain  pomt  ceases  altogether.  Here 
The  mathematical' physiologists  have  also*  the  pulse  ceases  also:  hence  hi  micivsco- 
noticed  the  effects  of  friction ;  deducing  plcal  observations  on  the  course  of  the 
these  from  a  comparison  with  the  oonise  of  blood  ur  small  vessels,  its  stream  appeara 
fluids  in  dead  tubes.  Other  causes  have  to  be  uniform  ;  and  it  is  commonly  stated,- 
been  derived  firom  the  same  source;  hence  that  the  pulsation  ceases  in  vessds  of  about 
tiie  serpentine  course  of  some  arteries,  the  one  sixth  of  a  line  in  diameter, 
■nfovonrable  angles  by  which  they  some-  Hie  motion  of  the  blood  m  the  miimte 
times  arise,  and  their  communications  witii  veins,  seem  to  be  equal  to  its  velocity  in 
each  other,  are  enumerated  among  the  cir-  the  small  arteries ;  this  IncreaMS  in  the 
cmnstances  which  retard  the  course  of  the  larger  trunks ;  and  there  is  a  constant  ac* 
arterial  blood.    But  It  must  be  remember-  celeration  i»  the  bloodli  coarse  natU  It 
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•Rhjp  at  tlw  heart   Tfaia  idd  is  paning  the  p«wen  of  the  heart  bava 

tfaroagh  tnbct  which  eonstantly  decreaie  npon  mathematical  prindplet; . 

a  am;  aad  it  follows  of  necessity,  that  by  pcnons  hafe  been  led  to  sach  opposite  m* 

itimiiiiihin^  thw  chund  of  a  fliud,iu  coarse  salts,  that  we  are  wananted  from  this  m» 

— t  be  aeoeleiatad.    Hence  the  tranks  of  oomstance  in  disregarding  them  altogether* 

cafm  retam  to  the  hearty  within  a  Borelli  makes  the  powen  of  the  heart  eqaal 


gifan  tiawi  as  mch  blood  as  the  aorta    to  an  hnndied  apd  eighty  thoosand  pounds^ 
carried  onC  of  this  Yiscas.  Keill  to  eight  oonces.     Senac  observes. 


Tkt  motiea  ef  the  Mood  along  the  veins  that  if  a  weight  of  fifty  ponnd  be  attached 

mart  be  derived  from  the  iaqmlse  which  it  to  the  ibot*  with  the  knee  oftfaat  side  placed 

leoeives  from  the  heart,  and  from  the ac-  on  the  opposite  one;  the  weight  will  be 

lian  (if  then  be  any)  of  the  arteries.    Its  elevated  at  each  pnlsation:  this  weight  is 


chrenhitioo  in  these  vessels  is  aided  by  the    phiced  at  a  consideiable  distance  from  tha 
contiaetiesi  ef  ths  nrasdes,  which  mast    centre  of  motion;  and,  allowing  for  this 
niga  onthe  centamed  flaid  towards  tha    drcnmstance,  he   estimates  the  mova^ 
heart;  shwe  their  valves  prevent  any  retro-    power  at  foar  hundred  pound, 
fmdanmtionk  lliis  power  of  the  heart,  so  wondeiial 

We  Shan  readily  pcreeiva,  that  no  certain  bothin  extent  and  deration,  most  be  ra- 
calcaiatien  can  be  forasedof  the  powen  of  ferred  to  the  irritability  of  the  organ,  m 
the  heart,  when  we  connder  th«t  neither    which  point  of  view  it  seems  frr  to  exceed 

tha  quantity  of  blood  expelled  atone  pal-  all  other  muscafav  parts  of  the  body.  That 
satiea ;  nor  the  distance  throagh  which  it  the  hnmediate  canse  of  contiactioa  in  this 
pames  in  a  given  tbaei  nor  the  velocity  of    viscas  arises  from  the  presence  of  blood  in 

its  eovaecan  be  defined  frith  any  oertainty;  its  caritics,  is  shewn  by  |fae  cdebiated 

amch  lem  can  wa  form  any  aocmate  esti-  experixMnt of  Haller ;  in  which  thelonger 
mala  of  tha  obstacles  whi^  oecar  to  tha    daration  of  action  in  the  right  or  left  cavi- 

hIeoA  motion;  vfUch  nmst  conriderahly  ties,  was  varied  by  inflaencii^  the  sapply 

atfisct  sadi  a  calcuhition.    We  may  how-  of  blood.  , 

aver  w^tgnmA  hi  some  degree  to  the  trath,        la  the  action  of  those  masdes  that  de* 

by  coOactlng  and  foaiparing  thp  resalts  of  pend  on  the  will,  a  supply  of  aerv^  and 

piahaMe  eo^jectare.    If  vre  calcahite  the  a  distribatioo  of  blood  to  the  moring  llbies^ 

bloadeoatafamdhithebodyattiiirtypoandi^  seem  to  be  ementjal  conditions.    It  hm 

the  nnmbarof  paJMtions  In  one  mhmteat  been  disputed  whether  or  not  theae  cir- 

saventy-five^and  the  ^jvatity  expelled  from  onaslanrfa  are  necessary  in  tlie  heart,  and 

the  left  ventricle  at  each  pulsation  at  two  what  share  they  may  contribute  to  the 

mdahali;  the  arhole  iiaantity  will  hearth  action.    We  may  observe  in  the 

tlireagi  the  heart  aboat  twen^two  first  pkce^  that  the  actions  of  the  heart  an 

in  tha  course  of  an  hour;  and  it  win  completdy  invefamtary ;  that  no  exertioa 

peifarm  the  dreuktion  once  hi  lem  than  of  the  will  can  produce  the  samllest  eflect 

three  wuamHifM,     The  vetodty  vrith  which  in  acceleratiqg^  retardii^,  or  otherwae  af- 

tfais  blaod  Is  pfopdled  by  the  systde  ef  the  fectiog  the  actions  of  thh  part.    Yetvari- 

lift  ventricle  nmy  be  eolleeted  from  the  ous  arguments  prove  that  the  nerves  exert 

vielenee  with  which  it  is  ejected  from  a  an  inflaence  over  this  organ.    Not  to  men* 

wounded  artaiy ;  and  the  altitude  to  which  tion  the  peculiar  anangement  of  the  car* 

it  hicsndi.    Bkanenbaeh  has  seen  it  pro-  diae  nerves ;  the  sympathy  between  the 

Jeelad  more  than  five  feet  from  the  carotid  hearth  action,  and  nearly  eveiy  other  fiaK- 

of  an  adalt  daring  tha  first  contractians  of  tion,  even  of  the  most  diflbrent  clasiei,  suf- 

Iha  heart.    Oar  eoMtiyasan  Hales  calcn-  fioes  to  demonstrate  the  conneetion.    Tlia 

ktad  fiaaa  his  Mintninifnli,  in  which  he  vehement  disturbance  of  the  heart  from 


the  height  of  the  bioodli  ascent    the  passioas  of  the  ndnd,  mmt  be  fiuniUar 
In  a  glam  tabe^  imerted  Into  a  laige  arteiy,    to  eveiy  peiaon  from  his  own  experience  ^ 


that  it  wanM  be  thrown  seven  feet  and  a    its  action  is  also  strongly  influenced  by 
hdffiaaa  the  faaaum  carotid :  heestimatM     various  states  and  afiections  of  thaalmien<> 


the  sarfhee  of  the  ventricle  at  fifteen  sqaare     tarycanaL 

thus  finds  that  one  thoasMd        Tteactien  of  the  heart  is  mthnatdy  con- 


three  handred  and  fil^  cubic  hMhes,  or    nected  with  the  Hwingri  which  the  blood 
aboat  fifty-one  pounds  weight,  prem  upon     undeigoes  hi  in  passage  thro«^  the  famp» 


the  feft  ventfide,  and  mart  be  overooaM     for  when  respiration  is  obstructed,   tha 
hr  its  qmala.     Many  other  calculations  of    hearth  aetiea  eeasbSy  and  it  mqr  be  re* 
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CAlled  by  again  introdaciog  air  into  the 
kings.  Hence  arises  the  importance  of 
inflating  the  longs  in  instances  of  apparent 
death  from  drowninfr,  &c  in  order  to  excite 
the  heart  to  action.  Hie  mode  in  which 
the  arteries  and  veins  contribute  to  the 
circulation,  will  be  understood  from  the 
account  of  those  vessels  in  the  article  Ana- 
tomy. 

The  circulation  of  the  Uood  is  different 
in  the  fqttm,  in  consequence  of  differences 
in  the  structure  of  the  organs  devoted  to 
this  function.    See  F<etus. 

The  situation  of  the  child  in  utero  pre- 
dndes  the  access  of  atmospheric  air  to  the 
kmgs ;  these  organs  are  consequently  small^ 
and  coliapsed,  and  the  lesser  circulation 
can  hardly  be  said  to  take  place  in  the  fcetal 
state.  Although  its  circulation  might,  in 
this  respect,  be  considered  as  more  simple 
than  tlMt  of  the  adult,  tibis  function  be- 
ifomes  considerably  complicated  by  the 
connection  with  the  pbicentae.  A  portion 
only  of  the  child's  blood  cfaxolatei  through 
this  part,  and  it  is  no  doubt  to  altered  or 
modified  by  this  passage  through  the  vesseb 
of  the  pkcenta,  as  to  become  more  fit  for 
« the  growth  and  nourishment  of  the  child. 
'  No  inch  alteration  or  modification  has, 
however,  been  actually  demonstrated  in  the 
fetal  blood.  Physiologists  have  discovered 
no  difference  in  thb  fluid  in  the  various  ves* 
aeb  of  the  fetus.  It  is  of  flie  same  dark 
colour  in  the  arteries  and  veins.  The  inter- 
ruption of  the  communication  with  the 
placenta,  before  respiration  has  commenced, 
Ss,  bewever,  suddenly  fatal.  Our  ignorance 
•f  the  functions  of  the  placenta,  and  of  the 
Mver,  which  is  of  immense  sice  in  the Toetus, 
as  well  as  of  the  changes  which  the  foetal 
blood  undergoes  im  the  complicated  system 
of  organs,  which  are  connected  with  its 
drcnlation  in  this  state  of  existence,  leaves 
many  parts  of  the  subject  in  doubt  and 
obscurity. 

lUtpiraiifm,  The  exposure  of  the  blood 
to  the  atmospheric  air,  by  which  the  chyle, 
that  has  entered  the  drcolating  system  from 
the  thoracic  duct,  is  converted  into  blood,* 
and  by  which  those  changes  are  effected  in 
the  vrhole  mass  of  circulating  fluid,  which 
are  essentially  necessary  to  the  continuation 
of  life,  takes  pb^e  m  the  lungs. 

The  respiratory  orguk  has  been  aptly 
compared  to  an  empty  bhulder,  placed  in  a 
pair  of  bellows,  with  its  neck  adapted  to  the 
instrument,  and  giving  entrance  to  a  co* 
hram  of  air  when  the  sides  are  separated. 
In  breathing,  tha  dilatntioo  of  the  chest 


occasions  the  longs  to  efibrge  by  CU^^tf' 
trance  of  air  into  them  from  without ;  these 
viscera  not  possessing  any  means  of  enlaf^e- 
ment  in  themselves:  this  is  termed  inspi- 
ration.   The  expulsion  of  the  ur,  after  it 
has  served  the  purposes  of  respiratioii,  l>y 
means  of  a  process  exactly  contrary  to  tfaie 
former,  is  called  expiration.  The  diaphmgin 
and  the  abdominal  muscles  are  the   chief 
agents  in  enlaiiging  and   diminishing    the 
chest    The  former  muscle  in  its  relaxed 
state  is  strongly  arched,  and  the  convesdty 
of  this  arch  is  towards  the  chest  Its  carved 
fibres  become  straight  by  the  contraction  : 
tibe  whole  muscle  descends  towards  the  alK 
domen,  and  pushes  the  abdommal  visoen, 
which  lie  against  its  under  or  concave  sar« 
lace,  downwards  and  forwards.     Hence 
the  sorfhce  of  the  belly  rises  when  we  dmw 
air  into  the  chest    In  the  next  moment 
the  abdominal  muscles  contract  and  push 
back  the  viscera,  and  thereby  diminish 
the  chest  m  a  degree  proportionate  to  its 
former  enlargement    The  increase  of  the 
thorax,  effected  in  this  way,  takes  plnee 
in  the  perpendicntar  direction;  but  It  mmy 
also  be  enhvged  in  its  whole  diameter 
by  means  of  tlie  intercostal  mosdes,  which 
by  elevating  and  twbting  outwards  all  tiie 
ribs,  posh  the  sternum  forwards,  and  en- 
large the  chest  In  every  direction.    When 
the  action  of  these  powers  has  ceased,  the 
natural  ehuticity  of  the  parts  restores  the 
parietes  of  the  thorax  to  dieir  former  pos»> 
tion.    In  natoral  respiration  both  these  me- 
thods of  altering  the  capacity  of  the  cheat 
are  employed ;  but  females  seem  to  ose  lbs 
intercostal  moBCles  more  than  the  male  aeb« 
ject,  as  the  heavmg  of  their  bosom  demon- 
strates ;  yet  breathing  can  be  carried  on  by 
either  method,  to   the  exclusion  of  the- 
other;  as  we  sometimes  see  under  dicom- 
stances  of  accident  or  disease.    In  the  case 
of  a  broken  rib,  where  the  rubbing  of  the 
broken  ends  would  be  highly  painful,  die 
chest  is  bound  up  so  as  to  render  the  ribs 
motionless,  and  the  diaphragf^  and  abdo- 
minal muscles  perfocm  the  whole  bosinesi 
of  respiration.    When  the  diaphragm  and 
abdominal  muscles  act  together,  tb^  com* 
press  the  viscera  between  them,  and  the 
pressure  thus  produced,  assbts  in  the  es- 
puhion  of  their  contents.    This  effort  is 
termed  straining,  and  is  seen  in  vomitiqg,  in 
the  ;act  of  discharging  the  feces  and.  urine, 
and  in  the  propulsion  of  the  child  from  ths 
uterus'. 

The  state  of  the  mindconsiderably  aiecl* 
the  mode  of  itsphatioPy  althon^  tha 
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ttes  of  that  function  are  so  far  independent 
of  tiie  will,  that  they  act  without  any  ex- 
ertion of  volition,  and  continue  their  fonc- 
tions  doring  slepp,  when  all  the  voluntary 
powers  are  suspended.    When  the  lover, 
plnnged  in  a  soft  reverie,  fetches  a  deep 
[^Igh,   the   physiologist  observes  a  strong 
and  protracted  inspiration,  followed  by  a 
similar  expiration ;  crying  and  sobbing,  dif- 
fer from  sigliing  only  in  the  circumstance  of 
the  expiration  being  interrupted,  or  divided 
into  several  distinct  periods.    In  gaping, 
which  is  attended  with  a  sense  of  weari- 
ness, there  is  a  large  inspiration,  accom- 
plished in  a  gradual  manner,  and  by  a  kind 
of  effort;  the  entrance  of  a  great  quantity 
of  air  is  facilitated  by  opening  tlie  moutli 
wide :  iliis  b  followed  by  a  complete  gra- 
dual expiration.    Sneezing  is  a  strong  and 
violent  expiration,  and  the  noise  accom- 
panying it  is  produced  by  the  air  passing 
out  with  rapidity,  and  striking  against  tlie 
winding  parietes  of  the  nasal  fossae.    The 
effort,  which  b  occasioned  by  the  irritation 
of  the  pitnitary  membrane,  is  a  convulsive 
motion  of  the  muscles  of  respiration,  and 
particuhiriy  of  the  diaphragm.    In  conghing 
the  expirations  are  shorter  and  more  fre- 
quent ;  the  expelled  air  carries  off  the  mu- 
cus lodged  in  the  trachea  and  bronchia?, 
and  this  discharge  constitutes  expecton* 
tion.    Laughing  is  a  short  inspiration,  fol- 
lowed by  several  short  and  rapid  expira- 
tions. 

The  alternate  dilatation  and  contraction 
of  the  cliest,  proceed  unintemiptedly  from 
the  moment  of  birth  to  the  end  of  life,  and 
in  a  bealtiiy  adult  are  repeated  about  four- 
teen times  in  a  minute,  so  that  eitch  act  oT 
respiration  corresponds  pretty  nearly  to  five 
pubations  of  the  heart.  For  an  account  of 
the  changes  which  the  blood  experiences  in 
respiration,  as  well  as  those  which  take 
place  in  th^  respired  air,  and  for  the  com- 
poaitton  of  tiie  blood  itself,  see  Rbspiiia- 
TION  and  Blood. 

Tlie  action  of  the  Kings  upon  the  blood  b 
to  essential  to  the  continuance  of  life,  that 
its  interruption  very  speedily  causes  death. 
Yet  in  these  cases  alnolute  death  does  not 
occur  instantly,  but  the  vital  processes,  al- 
though suspended  for  a  time,  may  be  renew- 
ed by  a  proper  treatment ;  and  hence  arises 
the  pov«ibility  of  recovering  the  apparently 
dead  from  drowning,  Ac.  On  the  subject 
of  suddftn  deaths,  we  may  observe,  that  tlie 
or^nic  functions  may  snb^st  after  the  ani- 
mal are  extinguished,  as  in  apoplexy,  con- 
cnssion,  Ac.  TTic  latter,  however,  never 
VOL  V. 


continne  after  (he  former  liave  ceased,  aa 
in  great  hsemoribages,  wounds  of  the  hou^y 
asphyxia,  &c.  Hence  the  cessation  of  or- 
ganic life  b  a  sure  indication  of  general 
death,  while  that  of  animal  tife  b  a  very 
fidlacious  one. 

In  explaining  the  effect  which  the  cessa- 
tion of  respiration  produces,  some  have 
stated,  that  the  lungs,  being  no  longer  dis- 
tended by  the  air  in  inspiration,  have  their 
vesseto  folded,  and  consequently  mechani- 
cally  unfit   for  the  circulation  of  blood 
through  them.      Bichat,  in  hb  excetient 
.  **  Recherches  sur  la  Vie  et  la  Mort,"  haa 
fully  dbproved   thb   statement,  and  has 
shown,   by  incontrovertible   experiments, 
that  neither  the  empty  state  of  the  kungs  in 
complete  expiration,  nor  their  distended 
condition  in  the  moAt  full  inspiration,  pro- 
duces any  obstacle  to  the  passage  of  blood 
through  the  pulmonary  vesseb.    He  provea 
likewise,  tiiat  when  the  cessation  of  the 
chemical  phenomena  of  the  lungs  induces 
a  cessation  of  the  heart's  action,  thb  does 
not  happen  in  consequence  of  the  simple 
contact  of  black  blood  with  the  internal 
surface  of  the  left  ventricle ;  but  in  conse-  < 
qnence  of  this  blood,  thus  deprived  of  those 
principles  which  are  necessary  for  main- 
taining the  actions  of  parts,  penetrating  the 
tissue  of  the  heart,  and  coming  into  con- 
tact with  its  fibres.    Tlie  brain  b  affected 
in  the  same  way,  in  consequence  of  the 
cessation  of  respiration ;  and  the  arrival  of 
venous  blood  in  thb  organ,  causes  an  imme- 
diate cessation  of  animal  life,  while  the  or- 
ganic still  snbsbts.    The  same  blood  too, 
accumulated  in  every  other  structure,  pro- 
bably affects  tlie  whole  body  with  its  mor- 
tiferons  qualities ;  and  consequently,  a  me<\ 
cbanical  inflation  of  the  lungs  with  pure  air, 
U  the  most  powerful  method  of  recovery 
that  can  be  adopted  in  these  cases. 

The  term  asphyxia,  signifying  absence 
of  the  pube,  is  applied  to  every  apparent 
loss  of  vitality,  produced  by  an  external 
cause  that  suspends  respiration,  as  drown- 
ing, strangling,  disoxygenatioo  of  the  air 
we  breathe,  Sec,  The  difference  between 
asphyxia  and  real  death  is,  that  in  the  for- 
mer state  the  principle  of  lif^  may  be  re- 
animated, while  in  die  latter  it  b  com- 
pletely extinct.  In  those  cases  where  it 
arises  from  drowninip,  strangulation,  and 
some  of  the  non>respirable  gases  as  carbo- 
nic acid ;  the  cessation  of  respiration  is  the 
cause,  and  tlie  treatment  mnst  be  con- 
d acted  on  the  prtnciptes  just  mentioned. 
Where  noxiooi  vapours^  as  those  of  priviesi 
Aa 
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or  burial  ptec6»y«r  eertahi  gases,  as  sol-  nimate  bodies,  accordiiig  to  the  smToand- 

phunted  and  phosphorated  hydrogen  pro-  ing  media,  and  consequently  tending  to  a 

doce  it;  there  seems  to  be  an  action  of  state  of- equUibrinm,  are  nwintained  with 

some  poisonous  or  deleterious  substances  on  very  little  demtion  under  rerj  great  ▼aiie- 

the  nervous  system  through  the  medium  of  ties  of  atmospheric  heat.    Pallas  sustained 

the  lungs.    Intoxication  is  quite  difierent  a  cold  of  80^  below  0  in  Siberia,  and  Gme* 


lron»  asphyxia;  it  induces  a  profound  sleep 
or  insensibility,  in  which  the  pulse  still 
beats,  and  respiration  goes  on,  although 
slowly. 

The  lungs  are  organs  of  secretion,  and 
separate  from  the  Tenous  blood,  circoUting 
through  them  in  the  pulmonary  artery,  and 
loaded  with  serum,  a  very  abundant  watery 
▼apoor,  caHed  the  breath,  and  shewing  it- 
aelf  in  separate  globules  when  condensed  by 
a  cold  and  smooth  surface,  as  that  of  glass 
or  metals.  As  the  cessation  of  respiration 
11  one  of  the  most  obvious  and  easily  recog- 
aiaable  sj^mptoms  of  death,  the  intimate 
connection  between  it  and  life  has  been 
noticed  even  by  the  vulgar,  and  hence 
life  itself,  and  even  the  soul,  have  been  sup- 
posed to  reside  m  the  breath.  Thus  ani* 
ma,  in  latin,  denotes  the  breath,  the  life, 
or  the  soul.  The  breath  of  life  is  a  fami-. 
liar  phrase  in  our  own  language,  and  the 
**  animam  efflavif*  of  the  poet,,  which  lite- 
rally means  *^  blew  out  his  breath,"  is  em- 
ployed to  signify  <<  died."  We  cannot  admit 
that  this  watery  vapour  is  formed  by  the 
oxygen  of  the  atmosphere  uniting  with  the 


lin  of  lt&*  in  the  same  country'.  On  the 
contraiy,  temperatures  of  120^  and  more, 
above  0  have  been  observed  in  Africa  and 
America.  linings  saw  the  thermometer  at 
136^  in  Carolina;  but  when  placed  under 
the  tongue,  or  in  the  axilla,  it  sunk  to  the 
point  of  animal  heat  Much  faiidier  de« 
grees  of  artificml  temperature  have  been 
supported  by  the  human  body.  Girls  in 
l^rance  staid  in  an  oven  where  fruit  and 
meal  were  baking,  for  ten  minutes,  without 
inconvenience,  the  thermometer  at  265". 
Dr.  Fordyce  and  Sir  Joseph  Banks  sop- 
ported  nearly  an  equal  degree  of  artificial 
heat  in  this  country. 

From  these  facts  it  b  obvious  that,  ml* 
though  in  rare  instances,  the  snrroundas^ 
heat  is  greater  than  that  of  our  own  bodies^ 
it  is  generally  considerably  less.  Hence 
we  must  explain  the  powen  by  which  our 
temperature  is  maintained  so  much  above 
that  of  the  medium  in  which  we  live.  Thia 
explanation  is  now  generally  founded  on  the 
chemical  changes  which  ttie  blood  under- 
goes in  tlie  longs,  and  in  its  drculation 
through  the  body,  which  subject  is  coo- 


hydrogen  of  the  venous  blood,  as  this  com-  sidered  under  the  article  Hbat.    There 

bination,   performed  out  of  the  body,  is  are  many  circumstances  in  favour  of  thm 

attended  with  phenomena  of  deflagration  explanation;    as  the  increased  beat  pro- 

that  do'not  occur  in  the  present  instance,  duced  by  the  acceleration  of  the  circnla- 

Tlie  quantity  of  this  secretion  is  said  to  tion  from  exercise,  &c.  the  coldness  of  « 

equal  that  of  the  skm ;  it  should  be  distin*  limb,  when  the  nutrient  artery  is  tied  5 

gmshed  from  the  mucus  secreted  on  the  the  various  degrees  of  temperature  in  di& 

interior  sur&ce  of  the  bronchis  and  trachea,  ferent  animals  corresponding  with  the  par^ 

vfhich  is  thrown  off  by  strong  expirations^  fection   of  their  pulmonary  systeos,  te. 


and  forms^.the  matter  of  expectoration. 

Anmal  Heat,  The  power  which  living 
bodies  possess  of  maintaining  the  same  de- 
gree of  heat  under  every  change  of  sur- 


There  are  also  several  facts  which  show 
that  the  living  powers  of  the  constitution, 
or  part,  greatly  influence  the  evolution  of 
heat,  independently  of  the  consomptioo  of 


rounding   temperature,    is  one   of  their    oxygen  in  respiration.     The  coldness  of 


most  surprising  phenomena,  and  one  which 
occupies  a  very  prominent  station  in  that 
compKoated  assemblage  of  circumstances 
denoted  by  the  term  life.  The  tem* 
peratura  of  the  blood,  and  of  the  mtemal 
parts  of  the  body  in  general,  is  stated 
at  about  9&^  Fahrenheit  In  Mr.  Hun- 
ter's experiment,  he  found  the  heat  under 
the  tongue,  and  at  the  bulb  of  the  iire* 
thra,  to  be  9r ;  in  the  rectum  9^i  in  the 
rectum  of  an  ox  and  rabbit  99f\  of  a  hen 
108 ;  IB  the  heart,  liver,  and  stomach  of 
aniinalt  100"  and  lOl^  These  tempera- 
tures, instead  of  varying  lika  those  of  ina* 


palsied  limbs,  the  increased  heat  of  parts 
in  inflammation,  and  of  the  whole  skin  ia 
febrile  complaints,  are  sufficient  to  prove 
this.  But  it  is  most  cleariy  demonstrated 
by  an  experiment  of  Dr.  Corrieli.  He 
placed  a  man  in  a  cold  bath  of  40»,  whidi 
at  first  diminished  his  temperature,  bat  it 
soon  regained  the  natural  standard.  Here 
there  must  have  been  a  great  evolution  of 
beat  to  keep  up  the  temperature  under 
circumstances  so  strongly  tending  to  de> 
pren  it;  yet  the  consumption  of  oxygen 
was  less  than  usual,  for  both  the  poke  and 
^respintioB  became  slower.    Mr.  Hunter 
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mmde  many  experiments  on  this  subject, 
•nd  coDclade<l  that  there  is  always  an  exer- 
tion or  expense  of  animal  power  in  resisting 
cold,  proportioned  to  the  necessity  of  the 
case  i  that  tliis  exertion  is  in  proportion  to 
Ibe  perfection  of  the  animal,  and  to  the  de- 
cree of  beat  natural  to  the  species,  and 
that  it  is  independent  of  circulation,  voli- 
tion, and  sensation. 

The  power  of  resisting  beat  arises  from 
the  evaporation  that  is  constimtly  going  on 
from  the  surface  of  the  skin,  and  which  be- 
comes extremely  abundant  when  the  tem* 
peratnre  of  the  air  is  mocb  raised.  See  the 
account  of  the  organ  of  touching.  This  is 
n  very  powerful  means  of  diminishing  ani- 
mal temperature,  and  consequently,  when 
long  continued,  has  a  very  weakening  ef- 
ftct  Of  fourteen  persons  shipwrecked  in 
December,  three  sat  on  the  deck,  out  of 
water,  but  exposed  to  sleet,  snow,  and 
wind;  the  evaporation /rom  their  surface 
must  have  been  immense,  and  they  died. 
All  the  others  were  up  to  the  middle  or 
sboulden  in  the  water  for  twenty-three 
bonrs,  yet  survived. 

Animal  beat  may  be  altered  from  its 
standard  by  external  applications  or  disease ; 
but  the  change  can  be  carried  much  fiutfaer 
below  the  standard  than  above  it  A  man 
could  bear  to  have  bis  penis  cooled  to  50" ; 
but  it  could  not  be  heated  beyond  100|" ; 
altbongfa  tlie  beat  employed  raised  a  dead 
penis  to  114^ 

SeerHwiu  The  blood,  circulated  in  the 
manner  we  have  just  mentioned,  and  pre- 
pared by  the  organs  of  respiration,  is  the 
source  from  which  the  various  fluids  of  the 
animal  body  are  formed  in  the  process  of 
secretion. 

The  varioos  arrangements  of  tfiese  pro« 
ducts  are,  in  a  great  measure,  arbitrary. 
Milk  seems  to  be  formed  by  the  most  easy 
process,  as  it  resembles  so  strongly  the  na- 
ture of  diyle.  Next  come  the  watery 
fluids;  (so  called  from  their  appeannce, 
although  in  composition  tfaey  difler  con- 
siderably from  water,  chiefly  in  containing 
albumen).  The  humours  of  the  eye,  the 
tears,  sweat,  lymph  of  the  cellular  sub- 
stance, vapour  of  the  thorax,  abdomen, 
and  pericaidinm,  and  the  water  of  the  ventri- 
cles belong  to  tliis  class.  The  urine  seems 
to  come  under  the  same  head,  although  it 
k  of  a^pecnliar  and  compound  nature ;  next 
follow  the  salivary  and  pancreatic  juices ; 
and  then  the  mucous  fluids  poured  into  the 
alimentary,  respiratory,  and  generative  or- 
gans,  ThefotyOanowypeaNoftheskiDy 


ear-wax,  sebaceous  matter  of  the  eye-lids,  ' 
and  of  the  external  organs  of  generation  in 
botli  sexes  constitute  the  class  of  adipotit 
fluids.  The  liquor  of  the  amnion,  the  syno- 
via of  the  joints  and  the  prosutic.  fluid,  are 
of  a  gelatinous  kind.  The  male  semen,  and 
the  bile,  are  both  of  a  very  peculiar  nature. 
The  chemical  analysis  of  these  fluids  will  be 
considered  under  their  proper  articles. 

lliese  very  various  products  are  separated 
from  the  blood  by  very  different  organs. 
The  most  simple  mode  of  secretion  is  that 
performed  by  the  arteries  of  a  part  witliouft 
any  glandular  apparatus;  as  the  fluids  of 
circumscribed  cavities,  the  lymph  of  the 
cellular  substance,  and  the  fat  and  maiw 
row. 

Secretion  Is  .more  complicated  when  peiw 
formed  by  means  of  certain  organs  called 
glands.    The  most  simple  of  tliese  are  the 
mucous  follicles,  found  in  various  parts  of 
the  alimentary  and  respiratory  canals ;  con- 
sisting of  a  small  bag  receiving  the  secreted 
fluid  from  the  arteries,  and  expelling  it 
through  a  short  excretory  duct    But  the 
name  of  gland  is  applied  more  properly  to 
the  laqrer  organs  of 'complicated  structure, 
as  the  pancreas,  breast,  salivaiy  glands,  &c. 
These,  consisting  of  an  aggregation  of  minute 
particles,  are  called  conglomerate,  to  dis- 
tinguish them  from  the  lymphatic  or  conglo^ 
bate  glands.'   Each  of  them  possesses  an 
excretory  duct,  made  up  by  the  union  of 
branches  from  the  varioos  component  por« 
tions  of  the  gland.    The  larger  portions^ 
into  which  each  gland  is  resolved,  may  be 
divided  into  smaller  and  smaller  partidesy 
and  ultimately  into  very  minute  portions  $ 
concerning  the  structure  of  which,  anato* 
mists  have  warmly  disputed.    Some  de« 
scribed  them  as  being  hollow,  and  called 
them  adni,  or  cryptK ;  while  others  assert- 
ed that  they  consist  merely  of  convoluted 
blood-v«9*els :   the  latter  opinion  is   the 
most  prevalent  at  present    The  structure 
of  the  Kver  and  kidney  b  analogoos  to  thM,^ 
in  Its  minute  parts :  both  these  organs,  and 
particularly  the  bitter,  exhibit  the  acinous 
appearance.    The  ultimate  blood-vessels 
are  arranged  in  very  difierent  irays  in  vaiiow 
frauds ;  coiled  up  in  roundish  bbmscs,  as  ia 
the  kidney,  arranged  like  stars  In  the  liver, 
and  forming  an  appearance  like  a  cameni 
hair  pencil  in  the  spleen. 

The  various  properties  of  secvsted  Amb 
depend,  no  donbt,  more  on  the  interior  lejb» 
ture  and  vital  powers  of  the  secreting  organs, 
tiian  on  their  external  habit  and  conformn* 
tiao.  For  compantift  anatomy  shows  ns 
Aat 
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iDttances  of  flie  same  (laid  secreted  by  at-  assimilated^  the  parts  wAndi  it  auppfiet  rt^ 

gans  of  Ter/ different  obTtous  stnictare.  tain  it,  and  ineorpoiate  it  with  thdr  owtt 

How,  or  why,  certain  organs  secrete  cer-  substance.    This  nntritive  appvopnatioo  i» 

tain  liquors,  is  the  roost  Important  and  essen-  varioosly  effected  in  different  stroetiires  ^ 

tial  question  in  this  subject ;  but  one  ^o  which  since  each  part  converts  to  its  own  ttse,  by 

our  ignorance  will  not  enable  us  to  reply  a  true  secretion,  that  which  is  fomid  analo- 

in  a  satisfactory' way.    Probably  the  chief  gons  to  its  nature,  and  rejects  thehetero^- 

and  proximate  cause  consists  in  difference  neoas  particlps. 

of  structure,  and  perhaps  in  tlie  arrange-  The  mechanism  of  nutrition  wonM  be  ex- 

nent  of  tlie  minute  vessels,  which  are  the  plained  if  we  could  miderstand  how  each 

organs  of  secretion.    The  peculiar  powers  function  divests  the  aliments  oa  which  we 

of  each  part,  its  share  of  irritability,  aod  exist,  of  their  characters,  to  invest  them 

contractility,  must  also  have  an  important  with  the  properties  of  oar  or^ns ;  bow 

influence.    The  mechanical  explanation  of  Oach  individual  part  co-opeiates  in  changing 

the  phenomenon,  by  the  straining  of  tlie  their  nutritious  principle  into  onr  ovm  peca- 

fluids  through  different  sized  pores,  cannot  liar  structure.    Vegetables,  which  form  tha 

be  admitted  for  a  moment.    We  have  one  sole  nourishment  of  man  in  many  imtauces, 

fluid,  the  blood,  sent  into  different  organs  -,  and  a  very  great  share  of  it  in  all  cases,  god- 

each  of  which  separates  from  it  a  different  sistcliieffy  of  carbon,  hydrogen,  and  oxygen, 

produce  of  matter,  differing  in  many  in-  with  sometimes  a  small  quantity  of  azote  and 

stances  from  any  contained  before  in  the  salts.  ^  In  the  organs  of  the  man  fed  on 

blood.  Here  then  must  be  a  decomposition  the«e  vegetables,  avote  predomioatesiy  and 

and  a  recombination  of  elements  produced  many  new  producti  are  discovered,  not  dia- 

by  the  living  action  of  the  gland.  tingnishable  in  tlie  aliment,  and  therefor* 

NutrUion  may  be  considered  as  the  com-  formed  in  the  act  of  nntritioo.  Every  liriog 

pletiOn  of  the  assimilating  functions ;   to  body,    without   exceptioo,   possesses    thia 

which  the  processes  hilherlo  described,  nn-  faculty  ot  forming  and  decomposing  sob- 

der  tlie  heads  of  Digestion,  Absorption,  stances,  and  of  giving  rise  to  new  prodocts. 

Circulation,  Respiration,  and  Secretion,  are  The  marine  plant,  whose  ashes  form  soda, 

only  preliminary  and   preparatory,    llie  if  sown  in  a  box  filled  with  earth  that  does 

food,  changed  in  the  manner  we  have  al-  not  contain  a  particle  of  that  .alkali,  and 

ready  described,  antmalised  and  rendered  iAoistened  with  distilled  water,  furnishes  it 

shnilar  to  the  being  which  it  is  designed  to  ^  **  great  a  quantity  as  if  the  plant  had 
sourisilt,  applies  itself  to  those  organs  whose 
losses  it  is  to  supply,  and  thih  identification 
of  nutritive  matter  to  our  organs  ronMitntes 
nutrition.  The  component  parts  of  the 
Jiving  body  are  incessantly  carried  off  hy 
various  causes.    Tlius  the  machine  is  con- 


been  growing  on  the  borders  of  the  wtM^ 
and  always  supplied  with  salt  water, 
living  bodies  then  are  eUboratories,  in 
which  sncli  combinations  and  decomposi- 
tions occur,  u  art  cannot  imitate ;  bodies 
that  to  us  appear  simple,  as  soda  and  silex, 
tinually. destroyed,  and  at  distant  periods  of    s^^m  to  form  themselves  of  other  parts ; 


witile  some,  whose  composition  we  camot 
determine,  as  certain  metals,  snffcr  inevtt* 
able  decompositions;  from  which  we  may 
ikiriy  conclnde,  that  the  powers  of  nature 
in  tlie  composition  and  decomposition  of  bo- 
dies fiir  surpass  the  science  of  chemists. 

SBNSATlOlfS. 

Fisioa.  The  mode  in  which  the  rays  of  light 
are  affected,  in  passing  through  the  various 
parts  of  tlie  eye,  is  explained  under  the 
article  Optics.  See  also  Vision.  We 
have  only  to  add  a  few  remarks  on  the  pby« 
Physiologiiits  have  endeavoured  to  deter-  siology  of  the  eye. 
nine  the  period  of  the  entire  renovation  of  The  qtiantity  of  light  that  can  enter  tha 
the  body,  and  have  considered  that  an  in-  eye  depends  on  the  state  of  the  popil ; 
terval  of  seven  years  is  necessaiy  for  tlie  which  is  again  inflaenced  by  the  motions  of 
original  particles  to  be  totally  obliterated,  the  iris.  When,  after  shutting  Uie  eye-lids, 
and  their  phice  supplied  by  odiers.  they  are  suddenly  opened  in  a  strong  tight, 

When  the  nutritive  matter  has  been  doly    m  disagreeable  impression  takes  place  on 


life  does  not  contain  any  of  its  origiual 
elements.  Madder,  mixed  with  the  food, 
dyes  the  bones  of  a  red  colour,  which  dis- 
appears when  the  use  of  the  root  is  suspend- 
ed. Hiese  plienomena  can  only  be  explain- 
ed by  admitting  an  entire  removal  and 
renewal  of  the  bony  particles.  Now  if  the 
most  compact  and  solid  parts  be  in  a  con- 
tinual motion  of  decomposition  and  recom- 
position,  this  motion  must  be  more  rapid 
where  the  constituent  principles  ai^e  in  the 
smallest  degree  of  cohesion,  as  m  flnids. 
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^  Ibe  eye,  and'  the  irit  dilates  or  becomes     direct  and  conTindng  trgiiinen6i  to  OQV»» 

broader :  hence  the  pupil  is  contracted,  and  mand  universal  assent    The  changes  in  the 

the  quantity  of  light  admitted  into  the  eye  condition  of  the  pupil  have  some  effect: 

diminished.     An   oppo»ite   change  takes  it  contract  when  we  look  at  a  near  obJeet« 

|>lace  when  we  go  from  a  strong  into  a  to  exclude  tliose  rays  which^  would  be  too 

weak  light.  These  motions  depend  entirely  divergent  for  the  powers  of  die  eye ;  and  it 
on  the  mode  in  which  light  afleets  the  re-    dilates  in  the  opposite  case,  to  take  in  tlio 

Jtina ;  lor  the  iris  is  of  itself  insensiltle  to  divergent  rays.    Besides  this,  different  phy* 

Jnminous  raya.  The  painful  effect  produced  biologists  have  admitted  a  power  of  motion 

on  the  retina  by  a  strong  light  is  obviated  in  the  crystalline,  by  which  its  convexity 

by  the  contracted  state  of  the  pupil ;  while  nay  be  altered ;  a  movement  of  that  body 

the  opposite  condition  of  tliat  opening,  in  backwards  and  forwards,  in  the  eye,  by  the 

darkness,  is  designed  to  admit  a  sufficient  ciliary  processes,  so  as  to  place  it  at  diffe« 

quantity  of  rays*  to  produce  a  proper  im-  rent  distances  from  tlie  retina ;  a  compres- 

preMioo  on  the  rethn.  siou  of  the  globe  by  the  four  recti  muscles. 

The  seeing  of  bodies  erect,  although  their  and  consequent  elongation  ^d  ^hort^ning 

images  are  painted  inverted  on  the  retina,  of  the  optical«axis» 

is  thus  explained.    An  object  is  said  to  be  That  the  retina,  in  the  very  axis  of  the 

inverted  in  respect  to  oihersg  wlaich  are  eye  is  insensible,  owing  to  the  entrance  of 

erect :  now  all  objects  whatever  are  painte.d  an  artery  at  that  part,  is  shewn  by  experi* 

inverted  oo  the  retina,  and  all  therefore  mentsy  in  which  objects  vanish  when  their 

correspond  to  each  other  in  Mtuation  and  images  are  brought  oo  that  point 

counexion,  just  as  if  the^  had  been  repre-  Single  vision,  with  two  eyes,  probably 

•ented  ia  their  natunl  position.    All  con-  arises  from  habit ;  for  children  aeem  to  seo 

fusion  is,  therefore,  guarded  against  in  the  double ;  and  the  same  affectioo,  after  dia* 

mind ;  to  which  the  image  itself  on  the  eases,  has  been  conquered  by  use. 

retuia  is  not'  communicated,  hut  only  a»  The  sight  would  lead  us  into  many  errors 

iiupresston  caused  by  its  formation.  concerning  tlie  distance  and  figure  of  oh* 

The  motion  of  the  iris  contributes  lo  dis-  jects,  were  it  not  corrected  and  assisted  by 

tinctness  of  vision  by  regulating  the  quao-  the  touch.  The  person  bom  b|iod,  mentioned 

tity  of  light  admitted  into  tlie  eye :  and  by  Ciieselden,  tliought  when  he  had  gained 

there  is  aiwther  provision  tending  to  the  his  si^t,  that  all  objects  touched  his  eyes. 

fame  effect ;   tiz.  the  absorption  of  any  A  sqiuu-e  tower,  at  a  great  distance,  appears 

superiboos  rays,  which  may  luve  entered  round ;   and  lofty  trees,  in  a  distant  per« 

the  eye  by  the  black  covering  of  tlte  cho-  spective,  seem  no  brger  than  small  bushes 

roid  coat   The  utility  of  this  dark  pigment  that  are  nearer  to  us. 

may  be  understood   from  observing   tlie  Bcarinf:.    The  undulations  of  the  atmos* 

effects  of  its  absence  in  the  albino,  where  it  phere,  excited  by  the  vibrations  of  sonorous 

causes  a  tendemefs  Qf  the  organ,  and  an  im-  bodies,  are  collected  in  the  external  ear 

|>aticnce  of  the  liglU.  and   auditory   passage,  as   in   a   hearing 

Dntinet  vision  also  roqnires  that  the  focus  trumpet,  and  are  conveyed  to  tlie  mem- 
of  the  refracted  rays  should  fall  exactly  oa  bvana  tympani,  which  tliey  cause  to  vibrate, 
the  retina*  without  falling  short  of  it  iu  the  The  e&ct  is  traiisniiiteil  throuc;h  the  small 
vitreous  humor,  or  being  elongated  beyond  bones  to  the  watery  fluid  that  fills  the  inter- 
it  The  former  fimlt  constitutes  near-sighted-  pal  ear,  in  which  the  deticate  filaments  of 
ness  (myopia);  where  the  cornea  and  lens  the  auditory  nerve  0oat ;  and  by  this  nerve 
are  too  convex,  and  the  sight  of  remote  ob-  the  sensation  is   conveyed  to  the  brain, 
jects  is  imperfect    The  latter  defect  is  fiir>  Muscles  attached  to  the  small  bones  of  the 
sightedaess  (presbyopia,  as  being  common  tympanum  have  the  power  of  stretching  or 
in  old  persons);  where  an  opposite  con-  reUxing   the    membrane;   and    probably 
dition  of  the  eye  obtains,  and  dear  objects  thereby  adapt  the  organ  to  various  quanti* 
are  seen  imperfectly.  ties  of  sound,  by  diminishing  acute,  and 
As  the  eye  possesses  a  very  considerable  augmenting  the  force  of  grave  sounds,  as 
range  of  power  in  seeing'  distinctly  both  the  changes  in  the  pupil  of  the  eye  accom* 
near  and  distant  objects,  it  must  possets  modaie  that  organ  to  ai*greater  or  less  num- 
pome  powers  of  accommodation  adapting  it  ber  of  rays  according  to  the  effect  they  pro- 
to  th«K  differences  of  distance.    Various  duce. 

opinions  have  been  held  on  this  subject;  An  entire  state  of  the  raenibrana  tympani 

^ot  none  are  supported  by  sufficiently  is  not  eascotial  to  bearing  s  for  the  seuMrf\ 
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fiMiBS,  where  an  opening  has  taken  place  much  on  the  condition  of  the  stomach,  alM 
In  that  part ;  yet  it  is  necessary  that  the  impairs  our  sense  of  taste;  hence  in  some 
tympanum  should  communicate  with  the  disorders  every  thin;  tastes  bitter, 
faiicw,  for  an  obstruction  of  tie  eustachian  No  sense  approaches   more  nearly  to 
tube  causes  deafness.  feeling,  than  this  does ;  and  the  organ  bean 
Vibrations  may  be  transmitted  to  the  a  considerable  analogy  to  that  of  the  sense 
auditory  nerves  tlirongh  the  bones  of  the  of  touch.    The  superior  papillous  surface  of 
head  *  thus,  a  watch  placed  between  the  the  tongue  is  the  organ  of  taste,  but  we  can- 
teeth'  is  heard  very  distinctly,  although  the  not  deny  the  power  of  discerning  savours  to 
ears  are  Stopped,  &c.  other  parts  of  the  mouth  ;  bitter  substances 
SmelHng.    The  odorous  effluvia  ofbodies  are  particularly  tasted  about  the  throat  ; 
are  disseminated  m  thte  atmosphere.    The  and  in  some  instances  where  large  portions, 
latter  fluid  passes  through  the  nose  in  respi-  or  the  whole  tongue  have  been  cut  away  or 
ration,  and  thereby  brines  the  odorous  par-  destroyed,  a  perception  of  tastes  has  stilljre- 
tides  into  contact  vrith  the  olfactory  nerves,  mained.    The  lingua?  branch  of  the  fifth 
which  convey  the  impressions  of  odours  to  pair  is  considered  as  the  true  gustatory 
the  brain.    It  is  in  the  first  pair  of  nerves  nerve,  vrhile  those  sent  to  the  tongue  by  the 
only  tliat  the  sense  of  smelling  is  supposed  eighth  and  ninth  are  regarded  as  merely 
to  Reside,  while  the  numerous  twigs  of  tiie  nerves  of  motion.    Although  the  tongue  ap- 
iiftli  pair  that  are  distributed  in  the  nose  are  pears  to  be  a  single  oigan,  it  consists  of  two 
merely  for  the  purpose  of  general  sensibi-  symmetrical  halves ;  and  should  be  const* 
lity.     Hence  we  see  two   very   distinct  dered  as  a  d||tinct  right  and  left  organ 
inodes  of  sensibility  in  this  part,  one  of  closely  applied  to   each  other.     This  is 
wliich  may  be  entirdy  obliterated,  while  shewn  in  hemiplegta,  where  one-half  only  is 
the  other  is  augmented;  in  violent  coryca  paralysed. 

the  ordinary  feeling  is  vety  acute,  for  the  Touehtng,    The  whole  surface  of  the  skin 

pituitary  membrane  is  pahofnl ;  but  the  per-  is  tiie  organ  of  this  sense,  which'  gives  ns  in- 

son  at  the  same  time  is  not  conscious  of  the  formation  concerning  more  properties  of 

strongest  odours.  extraneous  bodies  than  any  other  of  our 

As  air  is  the  vehicle  of  odours,  its  passage  senses.    The   sight,   hearing,   smell,   and 

through  tlie  nose,  in  ordinary  respiration,  is  taste,  are  confined  to  circumscribed  limits ; 

sufficient  for  the  purpose  of  smelling ;  but  while  the  touch,  distributed  on  the  whole 

when  any  odour  is  particulariy  agreeable,  suHhce,  effectually  provides  for  our  preser- 

we  make  short  and  repeated  inspirations,  vation,  by  giving  us  notice  of  the  approach 
and  at  the  same  time  sliut  the  moi^,  that '  of  external  bodies,  and  informing  us  of  their 

the  air,  which  enters  the  lungs,  may  pass  properties.    Every  thing  that  is  not  sound, 

entirely  through  tlie  nose.    On  the  con-  light,  odour,  or  savour,  is  appreciated  by 

trary,we  breathe  by  the  mouth,  or  entirely  this  sense,  as  the  temperature,  consistence, 

suppress  respiration  when  odours  are  un-  dryness,  or  moisture,  magnitude,  distance, 

pleasant  to  us.  6cc.  of  objects.    It  corrects  the  errors  of 

The  small  distance  between  the  origin  of  sight  and  the  other  senses,  of  which  it  may 

the  olfactory  nerves  in  the  bram,  and  their  indeed  be  justly  termed  the  regulator ;  and, 

terniination  in  the  nose,  renders  the  trans-  above  all  others,  famishes  us  with  the  most 

mission  of  impressions   very   sudden  and  certam  and  exact  ideas.    Exercise  and  cul- 

easy.    This  induces  us  to  apply  to  the  nose  tivation  brin^  it  to  a  wonderful  degree  of 

stimuli  that  are  proper  to  revive  sensibility  perfection,  so  that  in  bimd  persons  it  may 

wlien  life  is  suspended,  as  in  cases  of  faint-  almost  be  said  to  supply  the  loss  of  sight;  in 

iog,  suffocation,  &c.  some  such  instances  difierent  colours  and 

Tasting.    No  body  can  affect  the  organ  their  various  shades  have  been  distinguished 

of  taste,  tha^  is  not  soluble  at  the  ordinary  by  its  assistance. 

temperature  of  the  saliva.  Hence  the  che-  Although  the  tangible  qualitjes  of  bodies 
mical  maxim,  "  corpora  non  agnnt  nisi  can  be  perceived  by  every  part  of  the  cu- 
sohita,*'  may  be  very  justly  applied  to  this  taneous  organ,  it  possesses  in  some  si- 
sense.  IK  the  tongue  be  completely  dry,  and  toations  a  more  delicate  structure,  consut- 
s  body  applied  to  it  be  also  dry,  no  sense  ing  of  fine  pomted  prominences,  called  pa* 
of  taste  ensues,  as  any  one  mayconvfaice  pillas,  endued  with  greater  senstbifityasdvas- 
himself  by  wiping  his  tongue  dry  and  ap-  ciihuity,  and  thereby  ooostitntiug  ui  S/more 
plying  sugar  to  it.  The  state  of  the  tongue's  especial  manner'  organs  of  toncfa.  This  is 
surface,  wluch  is  well  known  to  depend  the  case  with  tlie  hands.    The  nomber  oi 
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bones  that  conpoie  these  orgun  raider 
them  MBceptible  of  infimtdy  varied  mo- 
tions, and  enable  them  to  explore  with  ae« 
curacy  the  suifiices  of  the  most  uneqoal 
bodies.  The  soft  ends  of  tlie  fingers  re* 
ceive  large  nerves  and  arteries,  and  possess 
very  nnmeroos  and  promittent  papiUs.  Ttiis 
finely  organised  skin  is  formed  into  a  gently 
convex  protnberanoe  by  an  aecnmulation 
of  a  soft  tat  ander  it,  and  it  is  defended  and 
supported  by  the  nail;  and  accordingly 
these  pulpy  extremities  of  the  fingers  are 


when,  beoomiog  more  copious,  it  fiovpi  fa 
form  of  a  liquid.  The  innumerable  ane- 
riesy  which  pervade  every  part  of  the  sUn, 
are  the  source  of  these  secretions;  and 
tlieir  exhafing  orifices  are  supposed  to  pe- 
netrate tlie  coticle  in  a  state  far  too  minute 
for  any  means  of  research  that  we  possess. 
If  the  naked  body  be  placed  against  m 
white  wall  m  tbt  sun  dming  the  summer 
season,  a  shadow  produced  by  theciitaneoui 
exhalation  may  be  perceived  ;  and  the  fol- 
lowing is  also  a  decisive  experiment  to  the 


endowed  with  the  most  refined  sense  of    same  point    Apply  the  end  of  the  finger 


touch.  The  lips  and  the  glans  penis  have  a 
simJUr  structure,  and  receive  fi^m  this  or- 
ganiation  a  very  exquisite  sensibility,  which 
is  a  modification  of  touch. 

As  the  cutaneous  papillae  are  covered  by 
tlte  epidermis,  it  foUows  that  the  veiy  su- 
perficies of  the  body  is  insensible.  The  cu- 
ticle and  its  appendages,  the  nails  and  hair, 
have  neither  vessels  nor  nerves,  and  possess 
no  powers  of  life  or  growth  in  themselves. 
It  fonns  a  medium,  moderating  the  impres- 
sions which  would  be  too  vivid  from  an  ab« 
sohite  contact  of  substances ;  when  preter- 
naturally  thickened,  as  in  the  hand  of  the  la- 
bourer, it  obstructs  sensation  ;  and  when 
entirely  removed,  as  by  a  blister,  the  con- 
tact of  bodies  excites  pain.  It  is  also  im- 
portant in  preventing  the  action  which  the 
atmosphere  would  otherwise  exert  in  dr3ring 
the  soriace  of  the  body;  when  removed  in 
the  dead  subject  the  skin  immediately  lie- 
comes  homy,  and  the  same  effect  extends 
more  or  less  to  the  subjacent  parts ;  in  iht 
living  body  its  removal  is  followed  by  fn- 
crustation  or  scabbing. 

The  skin  is  also  to  be  considered  as  an  oi^ 
gan  of  secretiqn,  and  perhaps  of  ahsorp- 
tion.  Under  the  former  head  we  view  it  as 
the  means  of  separating  and  expelliag  ftnm 
the  body  extraneoos  natters,  whose  reten- 
tion wocrid  be  injurious  to  the  system.  This 
nay  be  proved  by  eruptive  disorders,  by 
tfie  odoms  of  musk,  garlic,  &c  which 
aflect  the  perspiration ;  by  the  phenomena 
of  sweating,  &c  by  the  injurious  effects  on 
the  system  at  large,  which  a  suppression  of 
the  cutaneous  secretion  causes,  and  the  re- 
lief experienced  by  sudorific  remedies  m 
various  cases. 

The  secretion  from  the  skin  hu  been  di- 
vided into  the  sensible  and  insensible.  An 
abundant  vapour  continually  exhales  Irom 
the  whole  suHace,  and  has  the  name  of  in- 
sensible transpiration,  or  perBpiration,whett 
it  is  invisible  to  the  naked  eye,  and  passes  off 
la  the  state  of  gas;  bat  it  Is  called  sweaty 


near  a  gfara  or  finely  polished  metallic  io- 
strument,  and  the  body  will  soon  have  its 
surftce  tarnished  by  a  vapour  whidi  is  dissi- 
pated when  the  finger  is  removed. 

A  great  resemblance  exists  between  the 
cutaneous  and  pulmonary  secretions ;  both 
are  shnple  arterial  exhalations,  and  the 
mucoQB  membrane  of  the  aerial  passages  is 
a  continuation  of  the  skin.  The  two  secre- 
tions counterbalance  each  other  ;  and  tha 
connection  between  them  is  evidenced  by 
the  remarkable  Stress  of  breathing  at- 
tendant on  extensive  bums.  There  is  a  si- 
milar connection  with  the  mucous  exhala* 
tion  of  the  mtestinal  canal;  and  a  still 
more  remarkable  one  with  the  kidneys. 

The  quantity  of  the  insensible  perspira* 
lion  appears  by  experiments  to  be  very 
great.  Sanctori^  a  Venetian  physidan, 
who  first  noticed  its  importance  and  extent 
(whence  it  has  acquired  the  name  of  pers* 
pirabile  sanctorianum)  estinmted  it  at  five 
pounds  in  twenty^foor  hours,  when  the  solid 
and  liquid  fi)od  amounts  to  eight  pounds. 
In  temperate  climates  it  may  be  from  twa 
to  four  pounds  daily ;  but  it  varies  ac* 
corduig  to  numeron  dremnstances. 

The  chief  bulk  of  insensible  transpirstioa 
and  of  sweat  is  water ;  it  holds  sevoal  salts 
insolation.  Carbonie  add  gas  is  alsofoun4 
hi  considerable  quantity;  and  even  ac- 
corduig  to  some  experiments,  aiote  and 
hydrogen.  An  oily  or  sebaceous  matter  is 
secreted  fitim  the  skin,  to  preserve  the  en* 
tide  in  a  proper  condition  of  suppleness ; 
hence  water  is  repelled  fifom  the  mktd  bo- 
dy, when  thrown  on  it  Tbere  are  aba 
some  volatile  and  odorous  particles  fiifw 
nished  firom  the  same  source,  ia  which  tfaa 
peculiar  smell  of  usdivhlaals  and  of  nations 


Sweat  seems  to  be  nothing  more  than  an 
Increase  af  the  insensible  perspiration  pro- 
duced by  angmeated  action  of  the  cutane- 
ons  vessels.  Inerealed  temperatare  aad 
dcrdse  give  riM  to  it ;  and  it  fhnMNt  tha 
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lUiist  powerful  means  otrednciiig  that  aug- 
mented temperature,' accQrding  to  the  well 
known  frigorific  eflfecti  of  eTaporation. 
Hence  tlie  human  body  has  borne  a  greater 
heat  than  that  of  boiling  water,  i^^thpnt 
having  its  own  temperatqre  raised^ 

Functions  of  the  Brain  and  2yeroes.-~The 
organs  uf  the  animal  functions,  which  keep 
up  the  connection  between  the  body  and 
the  facalties  of  the  mind,  and  are  (hereibre 
found  only  in  animated  organized  bodies, 
inay  be  conveniently  divided  into  two 
classes ;  tlie  seiisorium,  and  the  nerves :  thp 
latter  including  the  nerves  and  their  origins 
irora  the  brain  ;  the  former  comprehending 
4he  rest  of  tlie  cerebral  orgap,  by  which  ihp 
offices  of  the  nerves  are  connected  with  tlie 
more  noble  part  of  onr  frame,  the  faculties 
of  the  mind;  and  which  may  therefore  not 
unaptly  be  termed  the  organ  oC  the  mind* 
For  the '  difibrences  which  animals  present 
in  a  comparison  of  the  proportions  of  these 
parts,  as  well  as  in  tlie  size  of  the  brain  al- 
together, d^C  see  COMPAIIATIVE  A^ATq- 

My. 

The  brain,  when  brought  into  view  by  a 
removal  of  the  cranium,  presents  a  double 
inotion ;  it  rises  slightly  during  expiration, 
and  subsides  again  when  the  thorax  is  di- 
lated. This  is  explained  from  the  tempo- 
rary obstruction  wliich  the  return  pf  the 
venous  bipod  eyperienc^  when  the  hmgs 
are  compressed,  Bnt  a  more  conspicuous 
elevation  and  depression  of  the  cerebral 
anrfiice  arises  from  the  impulse  of  blood  in- 
to the  arteries  of  the  head ;  tliis  motion  is 
therefore  perfectly  sypchronpns  with  the 
pulse,  and  may  be  felt  in  eyery  infiint 
whose  fontapelle  is  i|ot  closed.  The  quan- 
tity of  blood  received  by  the  br^n  is  very 
considerable ;  according  tp  nailer's  qilcu- 
lation,  betwe<*n  two-thirds  and  al^lf  of  the 
whole  mass  of  blood  that  enters  the  aorta. 
This  blood  is  circuh^ted  throngh  all  the  n^i- 
nute  and  pnmerous  arterial  ramiQcations  of 
the  pia  mater,  before  it  enters  the  brain,  aq 
it  should  seemt  in  order  to  dimini^i  its  ira* 
pnbive  force ;  it  rises  contrary  to  its  gra- 
vity, and  its  conducting  tubes  have  an  an- 
gular and  tortuous  course  before  they 
branch  out  on  the  pia  mater ;  which  cir^ 
cumstances  augment  tlie  retarding  effect. 
Every  thing,  on  the  contrary,  facilitates  the 
blood's  return,  and  prevents  venous  dis* 
tension. 

The  vast  and  wonderfully  complicated  vas- 
cular apparatus  of  the  brain,  and  the  large 
proportion  of  blood  sent  to  the  organ,  natu- 
rally lead  us  to  expect,  that  this  part  and 


the  heart  are  closely  dependeot  on  eada 
other,  if  the  cerebral  arteries  be  all  tied, 
the  animal  perishes  instantly.  The  influ- 
ence of  the  heart,  essential  to  tlie  preserva- 
tion of  life^  does  not  seem  to  consist  so  mnc^ 
in  the  agitation  which  the  c^rebnl  arteries 
communicate  to  its  substancey  as  in  the  ef- 
fect which  the  arterial  or  oxygenized  blood 
exerts  on  it.  Fpr  if  venous  blood  be  sent 
into  the  h>ad  instantaneous  death  ensues  ; 
and  this  seems  to  be  the  way  in  which  the 
cessation  of  respiration,  by  drowning,  hang- 
ing, &c.  proves  fatal* 

Nerves,  whiph  arise  from  the  bram  and 
spmal  marrow,  am)  are  the  organs  convey- 
ing the  impressiqns  of  external  <xbjects  to^. 
tliose  parts,  are  not  found  in  all  str^cturet 
pf  tl)e  body.  The  cellular  substance ;  cuti- 
cle, rete  mucosura,  hair  and  nails ;  carti- 
lages, bones,  teetli,  periosteum,  and  mar- 
row ;  tendons,  aponeuroses,  and  ligamenlB  ^ 
membranes,  as  the  dofu  mater,  pl<$ura,  pe- 
.  ricardium^  peritonenm,  &c.,  the  cornea, 
4c.,  (be  absorbent  system,  the  seciindinea 
and  umbilical  chordt  are  in  tiiis  predica- 
inent.  For  an  acooi^n^  of  the  dispute^ 
which  havrarisen  concernuig  the  aensibility 
pf  these  part^,  see  the  if^t>''*d^tor^  .-emark^ 
on  sensibility  and  coutractiH^. 

The  ultimate  points  of  origin  of  the  nervef 
from  the  brain,  are  hitherto  hardly  determin- 
ed; so  that  it  is  still  questioned,  whether 
or  no  the  right  and  letl  nerves  decussate. 
That  tills  is  the  case  in  the  optica  is  tolera- 
bly clear ;  and  the  fact,  that  injuiy  of  one 
sid^  of  the  brain  causes  paralysis  of  the  op- 
posite aide  of  the  body,  has  led  to  an  in- 
ference, that  the  same  decussation  obtains 
in  all  the  nerves,  ilie  ganglia  and  plex- 
uses, in  whiqh  different  nerves  are  united 
together,  probably  perform  an  office  analo- 
gons  to  tlie  arterial  commonications ;  that 
of  preserving  the  connection  of  any  part 
with  the  brain,  when  Jthe  direct  communis 
patjon  is  cut  off. 

Physiologists  have  endeavoured  to  trace 
fhe  termination  of  nerves  in  the  orgtns 
which  tliey  supply  ;  but  the  research  as  al- . 
most  (to  subtle  for  our  imperfect  modes  of 
investigation.  In  some  instances,  as  the 
optic;  and  auditory,  they  are  manifestly  re- 
solved into, a  soft  pulp :  and  we  coqiectare, 
by  anajogy,  that  the  same  mode  may  obtain 
in  others.  There  are  some  obvious  di^r** 
ences,  which  may  account  for  the  different 
mode  of  affection  in  the  various  senses. 
The  retina,  which  is  the  expanded  end  of 
the  optic  nerve,  is  of  so  delicate  pulpy  a 
nature,  as  tp  approach  to  fluidity,  and  it  is 
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•cted  on  only  by  the  nys  of  light,  which 
are  not  perceived  by  any  other  sense  :  the 
auditory  nerve,  which  alone  perceivea 
aonnds,  is  rather  firmer,  &c. 

Tbat  the  mind  is^ery  immediately  and  es- 
aentially  connected  with  the  brain,  and  that 
the  animal  functions  of  sensation  and  vo- 
luntary motion,  are  no  Irss  intimately  de- 
pendent on  the  same  orf:an,  may  be  proved 
by  such  an  abundance  of  physiologieal,  and 
pathological  phenomena,  that  no  donbt  can 
be  entertained  of  the  ikct  An  injury  of 
this  organ  suspends  or  annihilates  tlie  whole, 
or  a  part,  of  the  mental  operations,  and 
puts  an  end  to  all  feeling  and  motion :  the 
organs  of  the  body  remain  entire,  the  nerves 
connecting  these  with  the  sensorium  are  on- 
injnred  -,  but  the  perceptive  faculty  b  lost. 
Again,  an  injury  of  one  side  of  the  brain  of^ 
ten  causes  a  loss  of  feeling  and  motion  in 
one  side  only  of  the  body ;  which,  in  con- 
aequence  of  principles  ineiplicable  by  us, 
always  affect  the  opposite  half  to  the  in- 
jury. Tbat  the  sensible  impressions  m^de 
on  onr  organs  are  conveyed  by  the  nerves 
to  the  brain ;  and  that  the  latter  part  is  the 
seat  of  the  sensation,  although  it  is  referred 
by  tlie  mind  to  the  part  itself;  is  proved  by 
cutting  or  tying  a  nerve:  in  which  ca^e, 
the  usual  impression  causes  no  perception. 
The  tratfa  of  this  anertion,  which  will 
hardly  meet  with  credit  among'  the  unin- 
formed, is  illustrated  by  what  happens  to 
persons  whose  limbs  have  been  amputated : 
they  are  constantly  complaining  of  pains  in 
the  toes  or  fingers  of  the  limbs  they  have 
lost  Here  the  middle  of  the  nerve  is  irri- 
tated, iMit  the  pain  is  referred  by  the  mind 
to  its  eatremities. 

Yet,  allhoogh  the  influence  of  the  brain 
be  thus  essential,  in  the  business  of  sensa- 
tion and  voluntary  motion :  and  an  unim- 
paired sta^e  of  the  nerves  passing  between 
the  organ  and  the  sensorium,  be  conse- 
4|ttently  an  indispensible  condition  in  tliose^ 
fwsctions,  other  departments  of  the  animal 
eoonomy  are  not  so  immediately  subject  to 
the  power  of  the  brain.  The  processes  of 
digestion,  absorption,  circulation,  secretion, 
and  nutrition,  tliose,  in  short,  which  consti- 
tute the  inteml  life,  still  go  on  when  inju- 
ries of  the  brain  have  suspended  the  ani* 
BuU  functions:  nay,  they  may  survive  for 
nmnths  or  even  yean.  Tlia  ligature  of  the 
nerves  of  a  part  does  not  destroy  its  circn- 
lation  or  nutrition;  altlioogh  these  pro- 
cesses may  perhaps  be  impaired.  How, 
then,  wiU  it  be  said,  Does  an  injury  of  the 
^rain  so  often  prove  faul  ?  The  individual 


ought  still  to  live  internally,  althoagh  hia 
external  life  has  been  annihilated.  But 
here  we  notice  a  function  tliat  partakes  of 
both :  namely  re spiration.  The  dilatation 
pf  the  chest  can  only  be  performed  by 
means  of  muscles,  whose  principle  q(  action 
comes  fiom  tlie  brain :  as  the  injury  of  the 
latter  oiigan  has  paralysed  these,  the  blood 
can  no  longer  receive  those  changes  which 
it  undergoes  in  respiration,  and  thereby  be« 
comes  nofit  to  stimulate  the  heart  to  ac- 
tion, or  to  keep  up  the  powers  of  life  in  any 
of  the  organs  of  the  body. 

That  the  nerves  are,  as  we  have  describ- 
ed, the  medium  of  connection  between  the  i 
mind  and  its  organs,  is  clear ;  but  bow  their 
QfHces  are  perfonned  is  a  much  more  oh* 
scure  question.  It  has  occupied  the  atten- 
tion, and  engaged  the  eiy>eriments  of  phy- 
siologists, in  all  ages ;  but  natnre  haa  not 
hitherto  lifUd  the  veil,  and  the  subject  re- 
mains nearly  in  its  original  obscurity.  An 
oscillatory  or  vibratory  motion  of  the 
nerves ;  or  a  nervous  fluid  contained  in  or 
adliering  to  these  organs,  have  been  assumed 
in  explanation  of  the  &cts.  According  to 
9ome,  Uie^  latter  is  a  liquid  contained  in 
tubes;  while  others  liken  it  to.  caloric, 
light,  oxygen,  the  electric  or  magnetic 
0aids.  The  partisans  of  the  latter  optniona 
consider,  that  the  receut  discoveries  of  gal- 
vanism add  much  weight  to  their  argu- 
ments.   See  QALVAirisM. 

A  supposed  central  point,  to  wfaidi  all 
sensations  are  carried,  and  from  which  all 
motions  emanate,  is  called  the  sensorium 
commune ;  and  is  considered  as  the  seat  of 
the  soi^l.  Des  Cartes  pbu:ed  this  in  the 
pineal  gland,  others  in  the  corpus  callosum» 
pons  Varolii,  corpora  striata,  &c.  The 
learned  Soemmerring  has  lately  endeavour- 
ed to  sliow,  that  tlie  seat  of  the  soul  must 
be  in  the  water  of  the  ventricles,  as  he  has 
sudce'eded  in  tracing  the  origins  of  all  the 
nerves  from  the  sides  of  these  caritiea.  Tbe 
records  of  morbid  anatomy  refute  m^qy  of 
these  opinions,  as  they  show  the  p^rts  con- 
sidered as  sensoria  to  have  l>een  diseased 
and  destroyed  without  any  impairment  of 
the  mental  Acuities. 

The  curious  and  complicated  structure 
of  the  brain  has  led  some  to  suppose,  that 
particular  powers  resided  in  certain  emi- 
nences or  depressions  of  the  brain ;  and  thia 
is  the  fonndation  of  the  p^uliar  notions  of 
Dr.  Gall,  whose  specnbitions  have  attracted, 
so  much  notice.  He  contends,  that  the  in- 
eqnaUties  of  the  bram*k  surface  are  the  seat 
of  the  mental  powers,  and  of  the  v^ona 
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propensitiesy  &e.  of  the  bnman  ^edes;  ind 
that  these  are  accompanied  by  correspond- 
ing irregnlarities  of  the  skoll,  discernible  by 
external  inspection.  The  whole  fiibric  of  his 
specohitions  is,  howeTer,  too  visionary  for 
serious  refntation.  See  Rees^ '' Cyclopae- 
dia, article  Craniolocy. 

The  consideration  of  the  various  mental 
powers  belongs  to  the  science  of  metaphy- 
sicsy  and  will  be  pnrsaed  under  the  proper 
articles. 

Sleeping  and  Wutdung, — Sleep  is  the  re- 
pose of  the  organs  of  sense,  and  of  the  vo- 
luntary motions,  by  means  of  which  the 
communication  of  the  senses  with  external 
objects  is  interrupted.  It  is  the  result  of 
that  law  which  subjects  the  actions  of  the 
exterior  or  animal  life,  to  periods  of  inter- 
mittence.  The  most  perfect  sleep  is  that 
in  vrhich  all  the  (unctions  of  this  ctass  are 
suspended,  as  the  sensations,  perception, 
imagiiiation,  memoiy,  judgment,  locomo- 
tion, and  the  voice;  the  least  perfect  af- 
fects only  a  single  organ.  Between  these 
extremes,  every  gradation  may  occur ;  and, 
fium  the  partial  suspension  of  some  func- 
tions, while  others  are  going  on,  arise 
dreams,  and  the  various  phenomena  of  som- 
nambuhsm.  It  is,  however,  the  same  prin- 
ciple whether  observed  in  the  relaxation 
that  follows  the  contraction  of  a  voluntary 
muscle,  or  in  the  entire  suspension  of  the 
animal  liife. 

Watching  may  be  considered  as  a  state 
of  considerable  eflbrt  and  expenditure  of 
the  sensitive  and  movmg  principle  by  the 
organs  of  our  sensations  and  motions.  Hiu 
principle  would  soon  haye  been  exhausted, 
tf  its  reparation  were  not  facilitated  by 
long  intervals  of  rest  Sleep  and  watchmg 
therefore  call  for  each  other,  and  are  of  re- 
ciprocal necessity. 

Sleep,  however,  only  suspends  that  por- 
tion of  Ufe,  the  design  of  which  is  to  main- 
tain a  commerce  with  external  objects  ne- 
cessary to  our  existence.  The  interior, 
or  assimiliting  functions,  are  still  carried 
on.  Digestion,  absorption,  circulation,  res- 
piration, secretion,  and  nutrition  are  con- 
tinued: the  two  former,  Indeed,  seem  to  be 
performed  with  greater  energy^  wliile  the 
rest  are  rather  diminished.  The  pulse  is 
slower,  respiration  less  frequent,  perspira- 
tion and  urinary  secretion  less  abundant. 

Numerous  causes  of  excitation  constantly 

aetmg  on  our  senses  during  the  day,  keep 

them  in  a  state  of  activity }  and  the  absence 

*of  these  at  night  is  favourable  to  the  repose 

of  OUT  organs.    Bjr  miiltiplyiog  and  increas* 


tng  stimuli,  tiie  period  of  repose  may  be  pnt 
off;  but  these  gradually  lose  their  powers, 
and  after  a  certain  time  nothmg  can  hinder 
its  approach.  Exhausted  by  fttigne  and 
watching,  the  soldier  sleeps  at  the  side  of 
the  cannon;  the  slave  reposes  under  the 
blows  of  his  master;  and  the  criminal  nnks 
to  rest  amidst  the  agonies  of  torture. 

Sympathy.    All  parts  of  the  living  body 
art  united  by  certain  relative  connectJons, 
oampii  sympathies,  which  establish  a  con- 
cord and  harmony  between  the  actions  of 
the  animal  madune.    The  nature  of  this 
phenomenon  is  still  obscure:  weknoviK>t 
why,  when  one  part  is  irritated,  another 
very  distant  organ  should  perceive  this  irri- 
tation, and  even  contract;   nor  are  we 
agreed  on  the  peculiar  instruments  of  sym- 
pathy, tiiat  is,  on  the  oigans  which  connect 
two  parts,  one  of  vriiich  perceives  or  acta 
while  the  other  is  affected.  That  the  nerves 
cannot  be  considered  as  the  exclusive  means 
of  it  is  obvious ;  since  muscles  supplied  finom 
the  same  source  do  not  always  sympathise^ 
while  a  dose  faitercoune  sometimes  subsists 
between  parts  whose  nerves  have  no  inune* 
,  diate  connection.    Often  also  the  sympatfiy 
is  not  reciprocal.    Examples  of  tiiis  prin- 
ciple may  be  seen  m  the  swdling  of  the 
breasts  from  distension  of  the  uterus ;  itch- 
ing of  the  nose  from  worms  in  the  intes- 
tine, and  of  the  glans  penis  from  stone  in 
the  bladder;  contraction  of  the  diaphragm 
frx>m  irritation  of  the  pituitary  membrane; 
pain  in  the  shoulder  fit>m  inflamed  liver, 
&c. 

The  chief,  and  perhaps  most  extensive 
source  of  sympathy  most  be  referred  to  the 
nerves,  and  particniariy  to  a  reaction  of  the 
sensorium.  When  a  part  is  stimulated,  and 
the  sensorinm  affected  by  its  sthnobtion, 
the  latter  reacts  through  the  nerves  on  ano- 
ther organ,  and  incites  it  to  action,  although 
there  may  be  no  immediate  nervous  connect 
tion  between  them.  The  motion  of  the 
iris,  arising  from  the  impulse  of  light  on  the 
retina;  that  of  tiie  diaphragm  in  sneev* 
ing,  from  irritation  of  the  pituitary  mem* 
brane,  are  example*.  Other  modes  of  sym- 
pathetic connection,  vrithout  the  immedi- 
ate concurrence  of  nerves,  are  pohited  out 
by  physiologists ;  as  by  blood  vessels,  in  the 
sympathies  of  the  uterus  and  breasts  from 
the  anastomoses  of  the  epigastric  and  inter- 
nal mammary  arteries ;  by  lympliatics;  by 
analogy  of  Uie  respective  functions,  as  the 
sympathy  of  the  lungs  and  cominon  integu- 
ments. 

Habitf  or  the  reiterated  repetition  of 
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certds  acfi  or  motioiis  fits  a  powerfiil  fai-  logbts  asrign  fliete  to  due  of  Um  abov« 

flaencc  in  theaninml  economy.     Bat  it  dassei,  or  to  a  niixcd  division, 

operates  mocfa  more  decidedly  on  the  ani*  The  arrangement  is  not  uiexceptionable. 

mal,  or  exterior,  than  on  the  organic,  or  in-  Tliere  are  few  functions  entirely  free  from 

terior  life.    It  has  the  effect  of  dimini^ing  the  operation  of  the  will,  if  we  consider  the 

the  sensibility  of  our  organs,  as  appears  from  connection  of  the  imagination  and  passions 

the  effect  of  using  pessaries  in  the  vagina,  of  the  mbd  with  that  power;  as,  on  the 

catheters  in  the  uredira,&c.    Relative  plea-  contrary,  many  mnscnlar  motions,  which 

tnre  or  pain  are  brought  by  the  influence  of  were  originally  arbitrary,  become  by  the 

this  principle  to  the  state  of  indifference,  force  of  fambit  quite  involuntary.    Thus  we 


Things  are  agreeable  or  disagreeable  by  a  can  hardly  bend  the  little  flnger  without 

comparison  between  the  impression  they  the  ring  linger;  and  cannot  help  winking  if 

make  on  the  senses  and  the  state  of  mind  «  person  brings  his  finger  rapidly  towards 

receiving  tliat  impression.    Hence  the  im-  our  eye,  although  we  are  certain  that  he 

pressions  produced  on  our  organs  in  the  will  not  strike  us.    Again,  mnsdes  which 

cases  just  mentioned,  although  at  fifst  pain-  nsnally  obey  the  will,  refuse  obedience  uo- 

Ail,  are  soon  disregarded.    Pleasant  sensa-  der  certain  circumstances;  hence  the  diili- 

tions  are  the  same.    The  cook  and  the  pei^  culty  of  describing  a  circle  with  the  hand 

fiimer  are  not  alive  to  the  enjoyments  which  and  foot  of  the  same  side  in  opposite  direo- 

they  procure  for  others.    Tlie  pleasing  emo-  tions,  of  moving  the  two  hands  with  an  op> 

tions  connected  with  the  sight  and  hearing  posite  areolar  motion,  &c.    Numerous  in- 

are  soon  rendered  obtuse  by  repetition ;  and  atances  might  be  quoted  of  the  power  of  the 

any  pleasure  constantly  repeated  produces  will  over  motions  that  are  usually  involun- 

the  same  series  of  ftdings ;  vh,  pleasure,  tary ;   we  shall  merely  mention  the  foct, 

indifference,  satiety,   and  even  aversion,  supported  by  the  personal  testimonies  of 

Tlie  mind  is  the  centre  of  these  changes.  Drs.  Barnard  and  Cheyne,  of  an  English 

It  institutes  a  comparison  between  the  ac-  officer  who  cooM  fatfluence  the  action  of 

tnal  sensation  and  the  preceding  impres-  his  heart  and  arteries  ('*  Treat,  on  Nervous 

sions,  and  in  proportion  to  the  difference  Diseases,"  p.  307.)    Perhaps  these  pheno- 

between  these  will  be  the  vivacity  of  the  mena  may  be  accounts  for  by  a  reaction 

present  impression.    It  belongs,  therefore,  of  the  aensorimn,  excited  by  a  mental  $ti» 

to  the  nature  of  pleasure  and  pain  to  de-  muhw. 

stroy  themselves,  and  to  cease  to  exist  be-        We  may  observe  of  the  volantary  motiont 

cause  they  have  existed.    The  art  of  pro-  in  general,  that  they  form  the  chief  cbane- 

longing  the  duration  of  our  enjoyments  con-  ter  that  distinguishes  the  animal  and  vege- 

sist»  in  vaiying  their  sources.  table  kingdoms.     No  plant  has  yet  been 

Habit,  however,  which  deadens  sensation,  discovered  that  seeks  its  food  by  voluntary 

augments  and   brings  to   perfection    the  motion ;  nor,  on  the  contrary,  is  any  animal 

judgment  known,  that  doe4  not  either  possess  a  power 

Most  of  the  fonctioiB  of  tiie  organic  life  of  locomotion,  or  at  least  procure  its  food 

are  removed  from  the  domhiion  of  habit ;  ^y  ^  voluntary  motion  of  some  turguk  or 

cix.  circulation,  respiration,  dec;  yet  the  member. 

influence  of  this  principle  is  unquestionable        These  motions  in  our  own  bodies  shew 

in  some  parti  of  the  organic  fhnctions,  as  the  very  complete  harmony  between  the 

the  urinary  secretion,  evacnathm  of  f^es,  mind  and  the  material  fobric,  as  we  shall 

huncer  and  thirst,  &e.  readily  admit,  when  we  observe  the  won* 

V^lmimy  ilfeftoat  and  MuMcuiar  Admu  derfnl  celerity  with  which  the  flngers  of  the 

Having  already  gone  over  the  subject  of  vioim  pbiyer,  or  the  organs  of  speech  of  a 

sensation,  one  of  the  oflSces  of  the  nerves,  peison  speaking,  move,  and  recollect  that 


the  other,  motion,  remains  for  considera-  an  act  of  voUtion  is  neccssaiy  for  each 

tion.    The  motions  of  the  body  have  been  motion. 

commonly  divided  into  two  classes,  the  vo-  The  distinguishing  diaracteristic  of  mus- 

hmtary  and  mvoluntary.    The  action  of  the  cukr  fibres  is  ttieir  irritability,  the  quality 

heart,  stomach,  and  mtestines,  £cc.  exeih-  by  which  they  contract  in  obedience  to  the 

plifies  the  latter;  while  the  former  are  the  will,  or  on  the  application  of  stimnlL    This 


actions  of  ahnost  all  the  other  muscles  of  b  an  endowment  residiQg  in  all  muscular 

the  body.    Some  are  of  a  doubtfol  nature,  organs,  hot  not  in  equal  degree.    The  hol^ 

as  Unse  of  respiration,  of  tiie  ossicub  audi-  low  muscles,  which  are  subservient  to  tiie 

tns,  and  the  cremasten,    Difoent  physio*  vital  fonctiooi^  bold  the  fine  rank;  tiiese 
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«R'fon«wed  by  the  mBsdei  oi  wMpinAtm^  aerted  aetr  iltt centra  of  iM>tiaB,aad 

•nd  the  other  volontary  moacles  close  tbe  aeqiiently  with  a  mecbamcai  disadvaotagc  i 

cnnmeration.    It  is  doubted  whether  the  so  that  much  of  their  force  is  expended  in 

arteries  or  the  large  venoos  tmiiks  be  ini>  overcomixig  this  obstacle.     Hence  it  has 

table.                    \  been  calculated,  that  the  deltoid  exerts  % 

The  contraction  of  a  mnscle  consists  in  a  force  equal  to  2568  pounds,  to  sorroouat  % 

aborteniiig  of  its  fibres,  which  are  marked  resistance  of  50  pounds.    The  force  with 

by  transverse  rage,  and  feel  indurated.  But  which  a  muscle  contracts  is  m  a  direct  ratio 

although  its  length  is  thos  dimmished,  its  witli  tlienamber  of  its  fibrw;  but  the  degree 

circumference  is  proportionally  enlarged,  of  i^  contraction,  and  consequently  the  ex» 

These  circumstances  produce  an  approxi-  tent  of  motions  that  it  can  effect  on  the  fimb, 

mation  of  the  moveable  points  to  which  the  is  relative  to  the  length  of  the  filirea.    The 

mnscle  is  attached,  and  in  this  way  all  the  precise  limits  of  contraction  in  each  fibr# 

motions  of  tlte  body  are  performed.  cannot  be  assigned ;  for  though  the  long 

An  uninterrnpted  supply  of  blood,  and  muscles  of  the  extremities  are  supposed  ta 

connection  with  the  brain  by  the  nerves,  is  diminish  only  a  third  of  their  length  in  con* 

essential  to  the  voluntary  action  of  muscles :  traction ;  tlie  circular  fibres  of  tlie  stomach, 

ligature  of  the  arteries  or  nerves  destroys  which,  io  the  state  of  extreme  dilatation  of 

this  power.    But  these  organs  still  retain  this  organ,  from  circles  of  nearly  a  foot  in 

the  faculty  of  contracting  on  the  application  diameter,  catt  contract  to  a  ring  of  one  inci| 

f>f  stimuli,  even  after  the  connection  with  in  circumference. 

the  brain  b«  cut  off,  and  the  animal  be  in  Onr  body  contains  about  four  hundred 

other  respects  dead :  this  power  is  the  Irri-  and  fifty  muscles,  whidi  when  we  consider 

tabilitas  of  Haller,  the  vis  insita,  or  moscn*  their  wonderful  and  arlfficial  constructioq 

bris  i  which,  as  that  gr^t  pliysiolQgist  and  and  collocation,  and  tlie  nnited  advantages 

bis  follow^n  contend,  is  peculiar  to  the  of  firmness  and  mobility  in  the  instruments 

muscular  fibres  exclusively.    That  this  pro-  of  motion  to  which  they  are  fixed,  bestow 

perty  does  not  depend  on  the  nerves,  is  pn  us  two  endowments  of  the  highest  utility 

clear  from  the  iact  of  several-parts  supplied  and  consequence;  the  greatest  agility  of 

with  nerves  not  possessing  it;  and  from  its  the  whole  body  and  of  Individual  parts, 

remaining  a/^ef  t^e  neryes  pf  a  part  havQ  combined  with  a  wonderful  strength  and 

been  divicled,  power  of  enduring   continued   exertions, 

fhe  peryef  may  perhaps  be  regarded  as  Both  these  prerogatives  arise  partly  fi-om 

^e  wore  remote  or  exciting  caufes  of  mus-  the  perfection  in  tlie  fiibric  of  the  muscles 

calar  mol^on^  of  which  irritability  is  the  tliemselves ;  which,  as  well  as  the  perfect 

proximate  or  efficient  cause.    The  passions  state  of  the  bones  and  joints,  is  most  co»« 
of  the  mind  act  en  tlie  sensorinm,  which  re-  '  spicnous  in  tlie  kdult  stage  of  life ;  and 

acts  on  the  nerves  of  the  heart,  and  tlius  partly  from  exercise  and  liabit,  the  influence 

heightens  the  irritabihty  of  tliat  organ,  ex*  of  which  in  augmentung  the  extent  and 

citing  palpitation  and  other  irregular  mp-  celerity  of  muscular  motion  is  most  con- 

tious.    The  operations  of  the  will  on  onr  spicnous  in  tlie  feats  of  the  opera  and 

organs  of  motion  may  be  expUined  in  the  rope  dancer,  the  mnncr,  the  boxer,  the 

same  way.  norter,  £cc. 

This  distinction  of  the  causes  of  muscular  Voice  and  Speeck,    .The  voice  is  a  sound 

motion  may  be  supported  by  the  experi-  resulting  from  the  vibrations  which  the  air 

meats  in  which  the  irritability  of  tlie  muscles  suffers  during  its  passage  through  the  glottis, 

faas  remained  after  paralysing  a  part,  by  tying  when  expelled  from  the  Itings.    Speech  or 

or  cutting  its  nerves ;  and  by  cases  of  para-  articulated  v6tce  is  produced  by  this  sound 

lysis,  in  wliich  sensation  has  remained  in  a  modified  by  the  motions  of  the  tongue,  hps, 

limb  after  its  power  of  motion  had  ceased,  and  other  parts  of  the  mouth.    It  is  ob- 

or  rice  faerta,  «  vious,  therdTore,  that  no  animals  can  have  a 

As  it  would  be  a  fruitless  labour  to  enn-  yoice^  unless  they  possess  lungs, 

merate  and  consider  all  the  hypotheses  that  The  larynx  is  tfie  instrument  of  the  voice, 

have  been  framed  concerning  muscular  mo-  of  which  the  rima  glottidis  is  the  Immediate 

tion,  we  shall  pass  over  that  part  of  the  organ.    Hence,  if  th^  trachea  b^  opened 

subject,  and  refer  the  reader  to  the  article  below,  so  as  to  prevent  the  air  from  passing 

Galvanism  for  an  account  of  the  effects  of  throu|^,  the  voice  is  destroyed ;  while,  if 

that  principle  on  the  muscles.  the  opening  be  made  above,  the  speedy 

The  real  power  of  muscles  is  immense,  only  b  destroyed. 

|n  the  human^  body  they  aie  generally  in«  It  U  onivenaUy  agreed  among  physii 


PHYSIOLOGY- 


tlogUts,  that  the  air,  exp^ed  from  the  Intigs 
in  expiratioD,  striking  against  the  lidet  of  the 
Tima  glottidia  (chonlae  vocales)  constitiitrs 
the  voice.  Bnt  it  if  necessary  that  the 
opening  should  he  placed  in  some  condition 
produced  by  an  exertion  of  the  will  j  for 
although  air  is  constantly  passing  to  and 
fro,  the  voice  is  not  formed  unless  by  an 
express  efibrc  for  that  purpose;  neither 
is  it  formed  during  sleep ;  nor  after  the 
muscles,  of  the  arytenoid  cartilages  have 
been  paralysed  by  dividing  their  nerves. 

The  manner  tn  which  the  voice  is  chang- 
ed ftom  acute  to  grave,  and  vice  rarsa,  has  " 
been  mnch  disputed :  whether  it  arise  from 
dilatation  and  contraction  of  the  aperture,  or 
from  tension  and  relaxation  of  the  chordce 
vocales.     On  the  former  supposition  the 
human  hu^nx  may  be  comparad  to  a  wind 
instrument,  in  which  the  enlargement  of- 
the  apertiuw  renders  the  sound  grave,  and 
its  diminution  acute.    By  the  latter  ex* 
pHuntion  it  resembles  a  stringed  instru- 
ment.   AAer  considering  the  arguments  on 
both  tides,  we  should  be  inclined  to  admit 
tfie  operation  of  both  causes.    The  rh«ige 
of  the  voice  from  acute  to  grave  at  the  time 
of  puberty,  when  the  larynx  undergoes  a  * 
remarkable  developement,  as  well  as  its 
acotenesi  in  females,  whose  glottis  b  less 
by  one  third  than  that  of  man,  sliew  that 
the  size  of  tlie  aperture  has  a  great  in- 
ilnence.    Observing  on  the  other  hand  that 
the    vocal  chords   admit  of  considerable 
tension  and  rehixation,  we  must  allow  that 
these  variations  will  render  them  snscepti* 
ble  of  executing,  in  a  given  time,  vibrationt 
more  or  less  extensive  and  rapid.     And 
although  they  are  neither  dry,  stretched, 
nor  isohited,   which  are  necessary  condi* 
tioni  to  the  production  of  sound  in  those 
tftrioged  instruments  to  whieh  the  fauynx 
has  been  compared,  yet  they  are  analogous 
to  vibrating  bodies  pbiced  at  the  top  of 
wmd  instniments,  as  the  reed  in  hautboys, 
the  mouth-piece  in  flutes,  &c.  and  equally 
contribute  to  thk  fommtion  and  varied  in- 
flexions of  vocal  sound.  That  all  the  changes 
and  conditions  of  the  vocal  oi^gans,  of  what- 
ever description,  necessary  to  the  produc- 
tion and  modification  of  sounds,  are  pro- 
duced by  the  muscles  of  the  part,  is  render- 
ed obvious  by. the  elegant  experiment,  in 
which  the  ligature  or  section  of  one  or  both 
leeurrent  nerves,  or  paria  vaga,  either  sig- 
nally impairs,  or  entirely  destroys,  the  vocal 
powers  of  the  ammal. 

Tlie  modifications  of  the  voice  are  also 
jiected  by  the  length  of  iho  tiacheai  hence 


the  larynx  is  manifestly  drawn  up  tn  fh6 
neck,  in  the  utterance  of  acute  sounds,  and 
as  plainly  descends  when  a  grave  sound  ia 
produced.  In  singing,  where  these  effecta 
take  place  in  a  greater  degree,  the  head  is 
thrown  back  upon  the  neck  in  the  former 
case,  and  brought  forwards  on  the  chest  in 
the  latter. 

The  voice  is  stronger  in  proportion  to  the 
capacity  of  the  thotax ;  hence  it  is  weaker 
after  meals,  when  the  stomach,  distended 
by  food,  prevents  the  descent  of  tlie  dia- 
phragm, and  in  consumptive  persons,  where 
the  capacity  of  the  lungs  is  diminished  by 
disease.  It  acquires  more  force  and  in- 
tensity, and  becomes  more  sonorous,  by  ita 
reflections  in  the  mouth  and  nasal  canals. 
Hence  it  is  disagreeably  altered  when  ita 
passage  in  this  direction  is  stopped  by  dis* 
ease,  as  by  polj^pus,  and  it  is  then  com- 
monly, but  quite  erroneously,  said  that  per* 
sons  speak  through  the  nose.  / 

Whistling,  which  is  common  to  man  with 
singing-birds,  is  produced  in  the  latter  by 
their  double  larynx;  but  in  the  former  it  is 
effected  by  a  contraction  and  corrugatioa 
of  the  Ups,  in  imitation  of  the  efiect  pro- 
duced by  birds. 

In  singing,  the  voice  runs  through  the 
different  degrees  of  the  harmonic  scale  with 
more  or  less  rapidity,  changing  from  acuta 
to  grave,  and  tke  «ers£,  with  an  expression 
of  the  intermediate  notes.  It  requires  much 
mora  exertion  than  speech.  The  glottis 
enlarges  and  contracts,  the  larynx  is  elevat- 
ed or  depressed,  the  neck  elongated  or 
sliortened,  inspirations  are  accelerated,  pro- 
longed, or  retarded ;  expirations  are  long, 
or  short,  and  abrupt.  The  power  of  sing- 
ing is  peculiar  to  man,  and  forms  the  great 
prerogativeofhis  vocal  origans.  Whistling  is 
common  also  to  birds ;  which  are  ofteu^taught 
to  pronounce  words  without  any  great  difli- 
cnlty.  On  the  other  ha^  parrots  are  said, 
in  two  or  three  instances,  to  have  been 
taught,  by  vast  lat>our,  to  produce  a  kind  of 
imitation  of  suiging ;  but  no  barbarous  tribe 
has  been  hitherto  met  with,  which  has  not 
been  accustomed  to  employ  tinging  as  the 
natural  expression  of  their  feelinp  and  pas- 
sions. 

Speech  is  a  peculiar  modification  of  the 
voice,  formed  during  (he  expulsion  of  the 
air  from  the  chest,  chiefly  by  means  of  the 
tongue,  which  'n  applied  to  the  neight>our- 
ing  parta,  m  the  palate  and  teeth,  assisted 
by  the  various  motioQt  of  the  lipt,  A  voice 
it  common  to  brutes  with  omn;  it  exista 
already  m  the  newly-boni  child,  and  hw 
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not  bceo  CBlirdy  wmting  m  fbttae  mner-    alphabet    Hie  tocbI  or^ut   eifcibit    »• 
able  cfaildreo  who  have  grawn  vp  in   a    marks  of  deficiency  ;  tbey  are  fit,  in  sliort 
folttary  and  savage  state,  or  who  have  been    to  fiilfil  the  nscs  for  which  natore  has  des^ 
bom  dumb*  Speech  resntts  fiom  the  enjoy-    lined  them,  bnt  they  remain  in  a  state  of 
nent  and  cnltimtion  of  reason,   and  is,    inaction  because  the  deaf  iniant  is  not  con- 
therefore,  like  that  endowment,  a  peculiar    scions  that  he  has  the  means  of  commn- 
and  distingoisfaing  gift  bestowed  on  man    nicating  his  thoaghts. 
alone.  Instinct  is  sufficient  for  the  purposes        Perhaps  the  mechanism  of  VemtrUoQwism 
of  bmtes ;  but  man,  who  does  not  possess    is  not  yet  understood.    The  following  ^no- 
this,  or  sereral  other  assistances,  in  supports    tation  from  Richrrand's  Physiology  will  be 
ing  and  defending  himself  by  his  own  pow*    soffident  to  give  the  reader  an  idea  of  tbe 
en,  has  received  the  endowments  of  reason    subject 

and  speech.  TThese  have  brought  him  into  «  At  first  I  had  conjectured  that  a  great 
the  social  state,  which  seems  to  be  his  nato-  portion  of  the  air  expelled  by  ezpiiatioii 
lal  destination,  in  which  they  enable  him  did  not  pass  out  by  the  mouth  and  nostrihiy 
to  utter  his  ideas  and  impart  bis  desires  to  but  was  swallowed  and  carried  into  the 
•then.  stomach,  reflected  in  some  part  of  the  diges* 

Articolated  sounds  are  representeil  by    tive  canal,  and  gave  rise  to  a  real  echo* 
letters  that  express  all  their  powes ;  audit    but  after  having  attentively  observed  tlaa 
win  be  readily  admitted  that  man  made  a    carious  phenonwnon,  in  Mr.  Fltz-Janieay 
great  step  towards  perfeetioD,  when  he  ni-    who  rqiresents  it  in  its  greatest  perfectioo, 
vented  these  signs,  adapted  to  preserre  and    I  was  enabled  to  convince  myidf  that  the 
transmit  his  thoughts*    Sounds  are  express-    name  ventriloquism  is  by  no  means  appli* 
ed  by  flie  letters  called  .vowels,  which  are    cable,  since  the  whole  of  its  mechanisna 
letters  produced  by  the  mere  paisage  of    consists  In   a  dow,   gradual   expiration^ 
the  voice  through  the  month  $    requirji^    drawn  in  such  a  vray  that  the  artist  either 
only  a  greater  or  lem  aperture  of  the  mouth,    makes  use  of  the  influence  exerted  by  voU* 
Hence  these  are  the  first  that  the  child  •  tion  over  the  muscles  of  the  parietes  of  the 
nttenu    The  consonants,  wfaidi  form  the    thorax,  or  that  he  keeps  the  epiglottis  down 
most  numerous  dass  of  the  alphabet,  serve    by  the  base  of  the  tongue,  the  apex  of 
to  connect  the  vowds,  and  are  formed  by  a    which  is  not  carried  beyond  the  dental 
much  more  artificial  process.    Tliese  are    arches. 

classed  into  labial,  nasal,  oral,  and  lingual,  *^  He  .always  makes  a  strong  inspiiation 
according  to  the  parti  more  particularly  em*  jost  berore  this  long  expiration,  and  thus 
ployed  in  their  proiranciation.  conveys  a  considerable  mass  of  air  into  the 

StammeriMg  is  a  corruption  of  pronnncta-  lungs,  the  exit  of  which  he  afterwards  man- 
tion  arising  ftom  various  causes*  A  tongue  ages  with  such  address.  Therefore  repletion 
too  huge  and  thick,  diminished  power  over  •f  the  stomach  greatly  incommodes  the 
iti  actions,  as  in  drunkenness,  and  nnusual  talent  of  Mr.  Fita-James,  by  preventing  the 
length  of  the  frennm  belong  to  this  elass.  diaphragm  from  descending  sufficiently  to 
Yet  sometimes  the  deficiency  does  not  seem  admit  of  a  dilatation  of  tlie  thorax,  in  propor- 
Mganln ;  at  least,  a  person  who  stammers  tion  to  the  quantity  of  air  that  the  longs 
will  pronounce  perfectly  if  he  speaks  slowly ;  should  receive.  By  accelerating,  or  retard- 
and  it  may  even  be  entirely  overcome  by  ingy  the  exit  of  the  air,  he  can  imitate  dif- 
practice  and  instruction.  ferent  voices,  and  induce  his  auditon  to  a 

Similar  causes  give  rise  to  lisping.  Want  l>elief  that  the  interlocntors  of  a  dialogue, 
ofthe  front  teeth  will  have  tliis  effect  which  is  kept  np  My  himself  alone,  are 

Dtanimeu  may  be  accidental,  or  may  sub*  placed  at  different  distances ;  and  this  illu- 
fist  horn  birth.  In  the  former  case,  it  arises  lion  is  the  more  complete  in  proportion  to 
from  organic  injury,  which  affecti  the  me-  the  perfection  of  his  peculiar  talent  No 
chantsm  of  the  parti.  In  dumbness  from  man  possesses,  to  such  a  degree 'as  Mr.  Fits* 
birth,  deafiMss  seems  to  be  always  the  James,  the  art  of  deceiving  perMus  who  are 
cause ;  so  that  the  absence  of  speech  should  least  liable  to  delusion :  he  can  carry  his 
here  rather  be  called  silence.  This,  at  execution  to  five  or  six  different  tones,  pasa 
least,  is  constantly  the  case  according  to  rapidly  irom  one  to  another,  as  be  doea 
the  observation  of  Sicard,  on  the  numerous  when  representing  an  anim4ted  dispute 'in 
pupils  committed  to  his  care.  Here  there  is  the  midst  of  a  popular  aseembly." 
an  absolute  ignorance  of  sounds,  and  of  On  the  subject  of  the  GemeruttPi  fkaf- 
tfaeir  representative  nlob  in  letters  of  the   tiom,  we  hare  very  little  to  add  to  what 
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the  reader  will  find  under  tiie  artides  Ana-  the  nrethra.    Tlie  semen  is  a  mixed  flatd, 

TOMY,  CoMPARATiVB  An ATOMY,  and  F(E-  derived  from  the  tliree  sources  jnst  men- 

Tus.  tioned;   but  the   smallest   part  probably 

The  bodies  of  the  male  and  female  pre-  comes  from  the  testes.    The  roost  remark- 

sent  very  obvious  differences  in  appearance  able  circumstance  in  this  fluid  is,  that  it 

and  character,  which  have  been  ascribed  to  contains  numerous  microscopic  antmalcnlay 

the  influence  of  the  itrenerative  oceans  upon  with  a  round  bead  and  slender  tail,  moving 

the  constitution.   The  removal  of  the  testes  about  with  rapidity, 
in  the  male,  prevents  those  changes  in  the        Tlie  prolific  liquor  is  expelled  from  the 

beard  and  voice,  at  the  time  of  puberty,  penis  by  a  spasmodic  action  of  the  accele- 

whidi  would  otherwise  occur ;  and  eunuchs  rator  nrinae  muscle :  tlie  whole  body  seems 

even  approach  in  other  respects  to  the  fe-  to  participate  in  the  same  convulsive  state, 

male  character,  as  in  the  breadth  and  pro-  and  the  instant  of  ejacnUtion  is  marked  by 

jection  of  the  hips.  Agam,  in  some  remark-  an  orgasm  through  every  part.    It  seems 

able  cases,  where  the  organs'  of  the  female  that  nature  has  forgotten,  for  tlie  moment, 

have  been  wanting,  or  mal-fomied,  simibur  every  other  function,  and  is  totally  occu- 

effects  have  taken  place  in  the  constitn-  pied  in  collecting  her  powers,  and  directing 

tion ;  so  that  there  is  some  reason  for  say-  them  towards  the  same  point    Hence  ao 

ing  with  Van  Helmont,  prcfter  $olum  vfe-  nniversal  languor  follows  this  general  con- 

ntm  muher  eif ,  id  ftiod  es^.  vnlsion,   and  hence  the  old  observation, 

Jlermapkro^tmy  or  the  onion  of  both  omne  animid  past  e<niwn  iriate. 
•exes  in  the  same  individual,  is  unpossible        TheMminal  liquor,  thus  propelled  into  the 

in  man  and  the  warm-blooded  animals.  All  generative  organs  of  the  female,  is  supposed 

the  supposed  hermaphrodites  hitherto  ex-  to  pass  through  the  uterus  and  fallopian  tubes, 

amined  were   mal-formed  beings,   whose  and  to  come  into  actual  contact  with  tlie 

male  organs  were  imperfect,  or  the  female  ovaria.    The  closeness  of  the  month,  and 

apparatus  too  piominent,  so  as  to  render  indeed  of  the  whole  cavity  of  the  nterus, 

the  sex  doubtftil.    No  one  has  shown  him-  together  with  tlie  very  small  calibre  of  the 

•elf  capable  of  impregnating  his  own  per>  £Ulopian  tube,  especially  at  its  origin  in  the 

•on,  so  as  to  produce  a  being  like  himself;  uterus,  (where  it  will  only  admit  a  bristle) 

indeed,  in  most  instances  they  were  incapa-  are  difficulties  in  the  way  of  this  exphma- 

ble  of  assisting  in  reproduction,  as  an  im-  tion,  which  have  led  to  the  opinion,  that 

perfection  of  the  organs  employed  for  that  the  semen  itself  does  not  penetrate  into  the 

purpose  condemned  them  to  sterility.  uterus,  but  that  an  exhaktion,  or  aura  send* 

Man  presents  a  peculiarity,  in  not  being  aafis,  comes  into  contact  with  the  germt, 

subject  to  the  mfluence  of  the  seasons  in  and  is  sufficient  for  their  fecundation.  This 

the  exercise  of  his  genentive  functions;  is  opposed  by  the  experiments  of  Spallan- 

while  other  animals  cohabit  at  f&xed  periods  caui  and  others,  in  which  the  ova  of  frogs 

and  certain  times  of  the  year»  and  after-  were  readily  impregnated  by  contact  of  the 

wards  seem  to  forget  the  pieasores  of  love  seminal  fluid,  but  were  not  at  all  affected 

to  satisfy  other  wants.  by  the  vapour  or  aura. 

Cmneeptwtu    Phystologists  have  not  hi-        The  attachment  of  the  fimbria  of  the 

therso  succeeded  in  explaining  the  media-  tube  to  the  ovarium,  which  experiment  has 

abm  of  that  elongated  and  distended  state  sliown  to  occur  during  coition,  establishes 

of  the  penis,  occurring  under  the  irritation  an  uninterrupted  canal  from  the  uterus  to 

of  the  sexual  passion,  which  adapts  the  or*  the  ovarium,  and  prevents  the  semen  from 

gan  to  the  perfbrmanc€  of  its  oatnral  fimc-  becoming  diffused  in  the  abdomen, 
tioos.    Hie  obvious  circumstances  are,  that        The  germ  of  the  future  being  pre-exists 

the  ceHi  of  the  corpus  spongiosum  uretfarse,  in  the  ovarium,  where  it  is  formed  by  a  pe- 

and  corpora  cavernosa  penis,  a^  distended  cnliar  action  of  the  part,  in  short,  by  a  true 

to  the  utmost  with  blood,  poured  hito  them  secretion.    This  germ,  in  its  original  state, 

from  the  arteries  much  fhster  than  it  can  is  a  sasall  vesicle  of  fluid,  first  noticed  by 

be,  or  at  least  is  returned  by  the  veins.  The  De  Graaf,  whence  the  term  of  ovuU  Gtaa£> 

irritation,  which  affects  the  penis,  extends  iana,  applied  to  their  appearance  in  the  vir- 

to  the  internal  parts.    The  secretion  of  the  gin  ovary.    Here  we  do  not  mean  to  coon- 

testes  becomes  more  active,  and  these  bo-  tenance  those  doctrines  of  evolution  which 

dies  are  drawn  up  towards  the  abdomen ;  suppose,  that  generation  only  develops 

the  vesiculae  aeounales,  and  the  ducts  of  the  germs  that  have  existed  from  the  begmning 

prostate,  also  pour  out  their  contents  inW  of  the  world.    Wo  suppose,  that  the  ova 
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.  y>rodnced  by  the  etaboration  of  blood,  car- 
ried to  the  ovaria  by  the  spermatic  vessels, 
conuin  the  rudiments  of  tlie  new  beings. 
But  the  germs  in  that  state  are  inert,  and 
require  that  the  seminal  spirit  should  be  em- 
ployed to  rouse  them  from  their  inactivity. 
In  birds  and  reptiles  the  formation  of  the 
germ  by  the  female  is  inconteMible ;  it  is 
not  quite  so  obvious  iir  tlie  class  of  mamma- 
lia ;  but  we  infer  it  here  from  analoe^,  and 
abo  from  the  experiment  of  Mr.  Hunter, 
in  which  the  removal  of  one  ovarium  from 
a  sow,  diminished  in  a  remarkable  degted 
the  number  of  young  produced. 

Fatal  Existence.  This  is  purely  vegeta- 
tive. The  fcetus  receives  the  fluids  brought 
by  the  vessels  of  the  mother  to  the  placenta 
for  its  growth  and  nourishment.  It  may  be 
considered  as  a  new  organ,  the  produce  of 
conception,  participating  In  the  general  life, 
but  possessing  a  vitality  peculiar  to  itself, 
and,  to  a*  certain  degree,  independent  of 
that  of  the  mother.  To  say  U»t  it  is  asleep  is 
erroneous ;  for  not  only  are  the  organs  of 
sense  and  voluntary  motion  in  a  state  of  per- 
fect repose,  but  also  several  of  the  assimi- 
lating functions ure  totally  unemployed,  as 
digestion,  respiration,  and  the  generality  of 
,  the  secretions.  The  faetus,  however,  per- 
forms spontaneous  motions,  which  accou- 
cbears  enumerate  among  the  signs  of  preg- 
nancy. It  is  nourished,  like  every  other 
organ,  by  appropriating  to  itself  whatever 
is  foimd  in  the  blood,  brought  by  the  vessels 
of  the  uterus  proper  for  its  purpose ;  and 
the  interception  of  this  fluid  by  the  liga- 
ture, or  compression  of  the  umbilical  chord, 
occasions  death. 

Suckling.  The  close  sympathy  between 
the  ntenis  and  breasts  is  so  obvious,  as  to 
attract  the  notice  of  eveiy  observer.  Both 
these  organs  are  developed  at  the  same  pe- 
riod of  life,  and  cease  togeitlier  to  perform 
their  functions,  when  tlie  female  becomes 
incapable  of  contributing  towards  the  con- 
tinuation of  the  species.  The  breasts  in- 
crease in  size  during  pregnancy,  but  are 
never  more  swelled  than  after  parturition. 
The  infant  applies  its  mouth  to  the  nipple, 
and  sucks ;  i.  e,  forms  a  vacuum  by  inspi- 
ring, in  consequence  of  which  the  atmos- 
pheric pressure  forces  the  milk  through  the 
lactiferous  tubes  into  its  mouth.  The  nip- 
ple experiences  a  vascular  turgescence,  or 
kind  of  erection ;  which  also  affects  the  ex- 
cretory tnbes  of  the  mammary  gland,  so  as 
to  caose  them  sometimes  to  expel  the  fluid 
to  some  distance  by  jets.  The  stmcture  of 
the  breast  is  evphuned  under  the  article 


Mammary  Glard,  and  the  composition 
of  tlieir  sebretion  under  Milk. 

Agesy  Temperament$f  ife»  Having  tbas 
gone  through  the  animal  economy,  accord* 
ing  to  its  dbtribution  into  particular  fane- 
tions,  We  sliall  just  contemplate  man  in  a 
general  view,  passuig  through  the  whole 
course  of  his  existence,  and  note  the  prin- 
cipal epochas  of  his  life,  from  its  commence- 
inetit  to  tlie  termination  in  death. 

The  first  perceptible  traces  of  the  fdetns 
occur  abOht  three  months  after  conception. 
It  is  then  animated  by  a  very  slight  kind 
of  vegetable  life,  and  pO!(sesses  true  blood, 
and  motion  of  tlie  heart  about  the  fourth 
week.  The  latter,  as  observed  in  the 
chicken,  has  been  named,  from  the  tone  of 
Aristotle,  punctuM  taliens.  The  formation 
o^  the  bones  commences  about  the  seventh 
or  eighth  week.  The  earthy  particles  are 
first  deposited  in  nuclei  in  the  clavicles, 
ribs,  vertebrae^  larger  cylindrical  bones  of 
the  extremities,  lower  jaw,  and  face:  a 
very  delicate  network  is  also  seen  in  some 
of  the  bones  of  tlie  cranium. 

As  a  general  observation,  it  may  be  aT- 
firmed,  that  the  growth  of  the  embryo,  as 
well  as  of  the  child,  both  before  and  afler 
birth,  is  more  rapid  in  proportion  as  it  is 
younger. 

About  the  middle  of  pregnancy,  the  ope- 
ration of  some  vital  functions  is  discerned  : 
the  secretion  of  fat  and  bile  commences. 
At  a  more  advanced  period  of  utero-geata- 
tion,  the  scalp  is  covered  with  a  short  and 
delicate  hair ;  the  nails  are  formed ;  the 
membrana  papillaris  destroyed ;  the  exter- 
nal ear  becomes  firmer  and  more  elastic ; 
and  tlie  testes  descend. 

Besides  the  important  changes  in  the 
whole  economy  which  follow  parturition, 
there  are  certain  alterations  in  the  external 
habit  of  the  bo4y.  Tlie  down  which  covers 
the  face  at  birth  disappears ;  the  mgse  of 
the  skin  are  obliterated ;  the  anus  becomes 
hidden  between  the  buttocks,  which  are 
now  gradually  fonned. 

The  infant  gradually  brings  intoactioa 
the  faculties  of  the  mind.  It  perceives  and 
attends  to  external  objects,  remembers,  de^ 
sires,  Sic.  It  smiles  in  the  second  month, 
and  seems  to  dream  at  no  great  length  of 
time  after  birtli.  The  organs  of  sense  be- 
come more  complete  in  their  formation. 
The  bones  of  tlie  skull  become  stronger^ 
and  the  fontanells  are  dhninished.  Dentitloa 
commences  about  the  eighth  month.  The 
infant  may  then  be  weaned,  as  his  teeth  en- 
able him  to  conuneoec  tbe  me  of  mot*  to» 
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fid  fdod.    AlMat  the  end  of  the  first  year  year.    If  the  iocreme  of  the  body  in  heifih( 

he  learns  to  ilkiid  on  bis  feet,and  to  assume  have  eeased  at  this  time,  it  grows  in  othef 

the  erect  potture,  that  most  dlsthBgoishtng  dimensions.    The  organs  become  firm  and 

attribtite  of  the  hnnan  body.  consbteut ;  their  fimctioni  are  performed 

When  it  has  now  been  removed  from  the  with  vigour ;  tlie  intellectual  and  mpral  fa> 

breast,  and  learned  the  nse  of  the  lower  cnlttes  are  perfected ;  and  the  dominion  of 

fimbsy  its  powers  and  independence  increase  the  judgment  sncceeda  that  of  the  imagina- 

daily,  and  receive  a  vast  accession  from  the  tion4    This  period,  which  is  called  that  of 

developemcot  of  another  peculiar  privilege  mature  ag«,  extends  to  the  fiftieth  Or  fifty- 

of  the  hnnfim  subject,  the  enjoyment  of  AHh  year  in  men^'bnt  not  much  beyond  the 

speech ;  by  vrhich  the  tongue,  under  the  di-  forty-fifth  in  women,  in  whom  it  begins  ear- 


rection  of  the  mind,  pronounces  those  ideas  liar.    During  this  long  interval  men  enjoy 

which  are  now  become  ftmiliar.  all  the  plenitude  of  their  existence^ 

At  the  seventh  year  the  twenty  milk  teeth        TempenmumU.    As  the  cliaracters  of  the 

begin  to  fiUI  out,  and  are  succeeded  in  a  hnnnui  species  are  nowiixed  with  stability, 

gimdnal  progress  during  the  following  years  we  may  sketch  the  differences  which  mark 

by  the  thirty-two  permanent  |eeth.  At  this  individuals.    Health,  in  the  explanation  of 

time  the  memory  eaceb  all  the  other  facul-  which  all  physiology  is  concerned,  consists 

tietof  the  mind ;  whereas  about  the  fifteenth  in  such  a  harmony  and  equilibcium  of  the 


year  the  powers  of  imagination  begin  to  material  fabric  of  the  body,  and  of  its  ani- 
prevail.  This  is  the  time  of  puberty,  in  mathag  powers  as  is  necessary,  for  tha  per- 
which  the  human  subject  is  gradually  pre-  formance  of  the  various  fimctions.  It  re- 
pared,  by  various  important  changes,  for  quires,  therefore,  fluids,  rightly  prepared ; 
the  exerdse  of  the  sexual  fimctions.  The  solids  duly  formed  from  these  -,  the  latter 
breasts  enlarge  in  the  female,  the  chin  be-  thorough^  aninmted  by  their  vital  powers ; 
eones  covered  vrith  hair  m  the  male,  and  and,  hMtly,  a  sound  mkid  in  this  healthy 
other  shnilar  signa  of  puberty  are  noticed  in  body.  These  four  principles  are  constantly 
both  sexesL  The  menstrual  discharge  com-  actiisg and  re-actmg  m  the  human  body.  The 
in  the  softer  sex ;  and  jhis  impor-  fluids  act  as  stimuli  on  the  solids ;  which 


tant  era  in  the  economy  of  the  female  is     poMess  vital  powers,  enabling  them  to  re- 
marked by  an  increased  expression  in  the     oehre  those  stimuli,  and  to  re-act    The 


eyet,  and  redness  of  the  lips,  and  more  ma-     connection  of  the  mind  and  body  is  not  dis- 
nkest  aensible  qualities  in  tlie  matter  of  per-    cemed  merely  m  the  influence  of  the  vrill,  in 


spiration.    The  seminal  secretion  becomes  what  physiok>gista  call  vohintary  actions ; 

active  in  the  male,  attended  vrith  an  in-  since  the  a&ctions  of  the  body  dearty  act, 

crease  of  the  beard,  and  a  deepenmg  of  the  on  the  muid  in  many  other  vrays  than  through 

voice  consequent  on  a  remarkable  develope-  the  nsedium  of  sensual  perceptions.    Ibe 


ment  of  the  laiynz.     The  internal  and    infinitely  varied  modifications,  which  the 
spontaneous  calls  of  nature  now  rouze  the     fimr  principles  admit  of,  show  Immedialely 


sexual  instinct,  for  the  exertion  of  which  with  what  latitude  our  notions  concennng 

both  sexes  are  pcepared.  health  should  be  formed.     Hence  arises 

No  definite  and  precise  period  can  be  the  distinction  of  temperaments ;  that  is, 

assigned  for  the  chsnges  which  constitute  the  difierent  manner  in  which  the  living  so- 

puberty :  it  varies  according  to  climate  and  lid  is  affected  by  stimuli,  particulariy  of  tl|e 

temperament.    It  is  more  eariy  in  the  fe-  mental  class,  the  difierent  aptitude  tiM-  such 


male  than  in  the  male ;  but  in  this  climate  impressions,  and  the  greater  or  less  fiicility 

girls  may  be  said  to  attain  it  at  the  age  of  vrith  which  these  stimuli  may  themselves  be 

fourteen  or  fifteen,  and  men  at  seventeen  excited.    There  is  such  great  variety  of  de- 

or  eighteen.    Soon  after  these  periods  flie  grees  and  combinations  of  temperaments* 

growtii  of  the  body  is  completed ;  the  sta-  that  a  vride  field  is  open  for  those  vriio  wash 

tore  of  which    varies  much  in  different  to  employ  themselves  in  dividing  and  ar- 

races,  not  to  mention  its  varieties  in  indi-  rangmg  then.  The  common  division  is  suf- 

vahials  and  fomities.  The  epiphyses,  vrhich  ficient  for  our  purpose ;  it  comprehends  the 

have  hitherto  been  distinct  ftom  the  body  sanguineous,  which  is  very  easily  but  slightly 

of  the  bone,  are  now  completely  consoU-  afli^ted  by  stiamK ;  the  dioleric,  which  is 

dated  with  it.  easily  and  strongly  excited ;  the  melancho* 

UriJily,  JfaaAosd,  or  Admli  Agt^  begins  lie,  which  is  slow^  but  deeply  moved  i  and 

<rom  the  twentyfirst  to  the  twenty-fifth  the  phlegnatic,  wUch  is  the  slowest  of  all 
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In  admittiiig  (be  impraMiosfl  of  exciting 
cansea.  *  Together  with  these  distinctions, 
tliere  are  nnmerons  differences  of  bodily 
formation,  of  diversity  in  the  proportion 
and  connection  of  parts,  as  well  as  in  the 
•energy  relative  to  certain  oiigans,  accom- 
panying each  temperaroeoty  which  cannot 
be  particubriied  here,  without  entering  too 
mach  into  detail. 

Each  hidividaa]  has  a  particalar  manner 
of  being,  which  distinguishes  his  tempera- 
ment from  that  of  every  other,  to  which, 
notwitfasUmdhig,  it  may  bear  a  very  strong 
resemblance.  These  individual  tempera- 
ments, the  knowledge  of  which  is  of  no 
small  importance  in  the  practice  of  physic, 
are  called  idio-syncresies. 

Theie  are  many  both  predlsposmg  and 
occasional  causes,  which  have  an  operation 
hi  producing  this  diversity  of  temperaments : 
as  hereditary  disposition,  habit  of  body, 
climate,  diet,  religion,  culture,  luxury,  &c. 

For  the  account  of  the  various  races  of 
mankind,  see  the  article  Mait. 

AicpmeedJgt  a»d  Deanf.  Cessation  of 
the  menses  in  women,  which  is  occasionally 
aeoompanied  by  the  production  of  a  beard ; 
an  indisposition  to  veneryin  the  male  sex  $ 
and,  in  both,  a  peculiar  dryness,  and  sensi- 
ble decrease  in  the  vital  powen,  are  the 
ligns  of  approaching  old  age.  Tlie  body 
BOW  diminishes,  and  loses  the  power  it  bad 
acquired ;  the  decrease  following  the  same 
progreMion  as  the  growtii,  and  occupying 
about  the  same  space  of  tune,  when  no  ac- 
cident bastens  the  approach  of  death.  The^ 
whole  vohime  of  the  body  diminishes,  the* 
skin  wrinkles,  particularly  in  the  foreliead 
and  lace ;  the  hair  turns  grey,  and  organic 
motion  becomes  languid. 

The  decay  of  the  body  is  evidenced  by 
an  increasing  dulness  both  of  the  external 
and  internal  senses,  necessity  of  longer 
sleep,  and  general  torpor-  of  all  the  fiinc- 
tions.  The  hair  grows  vrhite,  and  falls  off, 
the  teeth  drop  from  their  sockets,  the  carti- 
lages ossiiy,  all  the  otgans  become  hard, 
and  the  fibres  more  dry  and  contracted. 
Itie  head  is  no  longer  supported  by  the 
neck,  nor  can  the  legs  sustain  the  trunk ; 
nay,  the  bones  themselves,  the  foundations 
of  the  machine,  partake  of  the  general  de- 
cay. On  Ihrse  phenomena  we  may  observe, 
that  the  animal  or  exterior  Kfe  ceases  first : 
the  senses  fail  in  succession,  and  then  the 
fiiBctions.of  the  brain  cease.  The  cessation 
of  the  locomotive  and  vocal  powen  follows 
aa  a  necessary  consequence.  Here,  then, 
the  old  man  is  ifitid  to  all  surrounding  oh* 


jects,  but  his  organic  life  stUI  sabsisis ;  a« 
that  this  state  is  analogoiM  to  that  of  ate- 
^ne  existence,  where  the  life  is  nearly  of 
the  vegetable  kind.  Thas,  the  body  $cnh 
dually  dies,  life  is  extingmshed  by  snores- 
aive  shades,  and  death  is  only  the  fant  term 
in  this  succession  of  degrees.  We  airive 
now  at  the  eonchiSion  of  physiology ;  tfeatib 
without  dissosr,  vrfaich  Is  the  object  of  ail 
medicine,  and  the  causes-  of  which  are  oe- 
cessary  and  inevital^  It  b  no  more  pos- 
sible for  us  to  avert  the  fatal  term,  than  to 
change  the  laws  of  nature. 

The  phenomena  of  death  consist  in  s 
coldness  of  theextremities,  gradually  mo«mt' 
ing  to  the  trmdc ;  dinmess  of  the  ^e ;  ftc- 
ble,  slow, and  irregular  pulse;  reqiiration 
peiforroed  at  longer  intervals,  and  tcnni- 
nated  at  last  by  a  strong  eipiiatioo.  In 
eq^ments  on  animals,  a  struggle  is  ob* 
served  about  the  heart,  and  the  right  ven- 
tficle  and  auricle  are  found  to  survive  tlie 
opposite  cavities  fi>r  ar  short  time.  Tliat 
death-has  taKien  place  is  shown  by  cokhieaa 
of  the  body,  combined  witii  rigidity;  fine- 
ctdity  of  the  cornea,  relaxied  state  of  the 
anus,  lividity  of  the  back,  and  a  certain 
cadaverous  odour.  When  all  these  curenm* 
stances  are  combined,  there  vrUI  scarcely 
be  any  opportunity  for  remarking  tbeai^ 
certainty  of  the  signs  of  deatfi. 

Although  the  weakness  of  the  thread  of 
life  in  its  eariy  stages,  the  intemperance  of 
manhood,  the  power  of  disease  aiMl  of  acci- 
dent, exert  such  destructive  effects  on  the 
human  race,  that  out  of  one  thousand  chil- 
dren bom  mto  the  vrorld,  not  more  than 
seventy-eight  die  as  we  have  now  described, 
without  disease ;  yet  on  comparing  the  lon- 
gevity of  man  with  that  of  other  Bumsaslia^ 
under  nearly  similar  circumstances,  vre  shall 
be  immediately  convinced,  that,  of  aU 
the  querulous  dechunations  conceniing  the 
wretchedness  of  human  lifo,  none  is  more 
unjust  than  the  complaint  of  its  short- 
ness. 

PMirtfactum.  As  soon  as  life  abandons 
the  organs,  they  bilcome  totalJ|y  haflnenced 
by  physical  Uws;  and  their  component 
parts  hare  a  tendency  to  separate  from  each 
other ;  which  is  strquger  in  proportion  to  the 
moltiphcity  of  their  elements  Tlie  entire 
cessation  of  life  is  necessary  to  tills  change, 
for  life  and  putrefaction  are  two  ideas  abeo- 
lately  contradictory  of  each  other.  A.mild 
tempemtiire,  humidity,  and  the  presence  of 
air,  are  necessaiy  to  putrefectioB.  Icy 
coldness,  or  great  heat,  prevent  it:  the 
former  by  condensug  the  'parts,  the  hit- 


PHY  PIC 

t&t  hj  depfifiag  tlwni  of  moistiire.    Air  is     the  DeeandrU  Decagynia  ehm  and  order* 
not  emtaM,  tm  hoSet  witt  decaj  in  ▼«•     Naturel  order  of  Miacelfames.    AtripUces, 


coo.  Junieu.    Gneotial  character:  calyx  none; 

AH  aaitoal  tnWtances  exhale  at  fi  rat  a  petals  6ve,  ealydne;  berry  snperior,  ten- 

mosty  or  cadaTerons  odonr,  soften,  increase  celled,  ten-seeded.    There  are  dx  species, 

in  site,  become  hcmte d,  change  their  colonr,  PHYTOLOOY,  a  discnorse  conceraiiv 

turn  green,  bine,  and,  lastly,  a  blackiih  the  kinds  and  virtues  of  plants, 

brown.    Several  gaseous  matters  are  at  the  PHYTOTOMA,  the  pUmt-cuiter,  ip  na. 

same  time  disengaged,  among  which  the  tnral  histoi>,  a  genus  of  birds  of  the  order 

nmraoniacal  is  the  principal,  both  on  ao-  Passeres.    Generic  character :  bill  conic, 

count  of  its  qoantiry,  and  because  animal  ttraight,  and  seirated  on  the  edges;  nos- 

matter  bf  gim  to  fnrnish  it,  from  the  instant  trils  oval ;  ton«ue  obtnse  and  short    ITieie 

its  alteration  commences  to  the  period  of  tre  two  species. 

its  complete  dissolution.   Carbonic  acid  gas  p.  rara.  or  the  ptant  cutter  of  Chfli,  i». 

n  also  dttengaged,  and  forms  with  the  am-  f^^^  ^^^  country  in  great  plenty.  an4  is 

mooiacal  air  a  fixed  ialt.  Hydrogen,  united  ^bout  the  sise  of  a  quiil,  and  feeds  on  ve- 


with  pho8phoms,snlphur,azote,  and  carbon,    getables.    These  birds  take 

and  all  things  that  can  result  from  their  re-  p^j^  to  saw  oflf  the  vegetable  m  near  ■■ 

■pecHve  combinations,   are  likewise  pro-  pqnible  to  the  ground,  and  are  extremely  in- 

^"^*  -.  ^             ,^     ^.        V.1       ...  Jnriowu"  the  cultivated  lands  of  the  distriots 

Putreftction,  considered  m  a  phdosophi-  ^eh  it  fteqqents.nndare  consequent^  par- 

cal  point  of  view,  is  only  the  method  em-  ticularly  disliked  by  the  inhabitants.    Tket 

ptoyed  by  nature  to  retmn  our  organs,  that  build  in  high  trees  and  sequestered  silaii. 

are  deprived  of  life  to  a  more  simple  com-  jions.    Tliey  are  distiimuisbed  by  having 

position.  In  order  that  their  dements  may  f^  ^^  f„^  ^^e  following  species,  whiS 

be  employed  for  new  creations  (Ctrcuhu  has  only  three :  P.  tridactyla,theAbyssiniMi 

4sf<nii  mshis;.    Nothteg  is,  therefore,  bet.  plant  cutter.    This  is  of  the  siae  of  a  gras- 

ter  proved  than  the  metempsychosb  of  beak,  delights  in  solitnd^  and  nbonnds  in  the 

natter;  whence  we  may  conclude,  that  wilds  of  Abyssinia,  where  it  subsists  mndi 

tfus  doctnne,  Kke  mort  of  the  tenets  and  ^q  the  kernels  of  the  ahnond,  breaking  the 

fiibutous  conceptions  of  anUqmty,  is  only  a  ^^11  with  particular  ease  and  dextcri^* 

mysterioojvett  ji«treusly  »terponed  be-  pj^^  ^          ,  ^             ^^ 

tween  nature  and  the  vulgar  by  the  hand  of  derof  theclass  Avesinthelinn«m,y.t«a; 

PWvSsnPHORA.  in  «it»«I  likt««r  .  They  "•  chaiwjteriaed  by  a  sharpedged 

tmam  Hmk>  manbtnjt  t^  mde,,  ^  »«•  in  ti4  j  the  ■.!.  fee*  the  fc«te 

o».««u  tc.t.«il.b«.«(|i.    There  «e  ^hUe  the  I.  dtting,  lbe,U.»  in  pain.  Ito. 

three  species,  wt.  the  hydrostatica,  which    ^^ . ^-»-^r'_-  /^^^i .. »        t- 

i.  of  JHid  ri«|>«;  the  n«ce..  Wind  i.  "*  twe«ty«geiH«  dm<led«.to.ecti«i. 

orbicular ;  and  the  filiformes,  which  is  late-  A.  Feet  fbimed  for  perddng,  contain* 

ni,  filiform,  and  pendent.    Tlib  genus  Is  hag : 
nearly  allied  to  the  Mkduia  tribe,  which 


PHYTEUMA,  in  botany,  a  genus  of  ttie 
Pentandria  Monogynia  dass  and  order.  Na- 
tural order  of  GampanaceaB.  Campanulacec, 
Jussieo.  Essential  chancter:  corolla  wheel- 
shaped  with  linear  segments,  five-parted; 
stigma  liifid  or  trifid ;  capsule  two  or  three-  5, 
ccUed,  inferior.  Tbere  are  sixteen  spedes.  {m  • 
The  European  sorts  of  phytenma  have  the 
flowers  in  a  dose  tcrminatiiig  head;  those 
ftnm  tlie  East  Imve  tliem  scattered :  in  all 
there  is  a  little  bncte  to  each  flower.  They 
are  all  natives  of  the  South  of  Enrepe. 

PHYTOLACCA,  m  botany,  ageans of 

Bbt 


Buphaga 

Certliia 

Oriolos 
Puadisea 

Corecias 

Sitta 

Corvus 

T^ochihis 

Glaucopio 
Oracula 

Vpnpa 

let  formed  for  dfanbing,  co 

Bacon 

Psitlacns 

Crotophnga 
Cncnlns 
Galbala 
Picns 

Rhamphastoa 
Scythrapa 
Tkngoa 
Ynnx 

kmgyand  stnkcs with fiir gitftter  eompvt-  p«ribnlion  in  the  eentre,  it  ii 

tire  force  agunst  tiie  trees  than  any  of  the  aqvire-pieveed,  which  is  more  proper 

tribe     It  <aeepo   with  fecility  over  Ae  <|naiteriypiereed,  aa  Leigh   ixpuMff*    H- 

hnmchM  in  every  direction,  and  when  any  Whenihe  hole  or  perfoimtion  h  nmmA^  it 

penon  uttemptB  to  observe  it  on  one  side  of  nrast  be  expreaed  roond-pierDed  ;  if  it  be 

a  branch  passes  to  the  opposite  with  ex-  hi  the  shape  of  a  hiaen^e.  It  is  expr         "■ 

tieme  celerity,  repeating  thii  change  m  pieived  lOKntfe-ways.    AH  piereinfi 

correspondence  .with  every  renewed  eflbrt  beofthe  cohwrofthefieldy  and  when 

nfthe  enemy.  For  the greaterspotted  wood-  fignrea  appear  on  the  centre  of  across,  Ate 

pecker,  s«5  Aves,  Phae  XIL  fig.  S.  of  another  cohmr,  the  crom  is  not  to   be 

PIECE,  m  commeiee,  signifies  some-  anppoeed  pierced,  bat  that  the  figore  om  it 


tfanes  a  whole,  and  sometinies  a  part  of  the    is   a  charge,  and  must   be  aecordn«l7 
whole.    Inthefiratscn)se,wesay  apieceof 


doth  or  vehrety&c.  mennoMi;  a  certain  qnna-  PIGEON.    See  CotoMBA. 

tity  of  yvdl  regnfaited  by  castom  ;  being  PiCBoiit.   By  statnte  1,  James  I.  c.  97. 

yet  entile,  and  not  cat.    In  the  other  signs-  the  shooting  at  a  pigeon  is  ptmishable  vrilb 

ficatkm  we  say  a  pieee  of  tapestry ;  mean-  tOL  fine,  or  commitment  for  dvee  montte. 

ii^  a  distinct   member   wrooght   apart,  PIGMENTS,  are  preparations,  in  a  solid 

which,    with  aeveral  otheriy  make  one  fiirm,  chiefly  employed  by  painters,  fbr 

hanging.  imitating  particniar  cotonrs,  and  imparting 

Piece,  in  matters  of  money,  signifiea  them  to  the  snrfiiee  of  bodies.    They 

lometiraes  the  same  thing  with  speeies :  and  obtained  from  animal,  vegemble,  and 

sometimes    by  adding  the  vahie  of  the  nl  substances:    the  Utter  are  the 

pieces,  it  n  used  tp  exprem  soch  »  have  no  dnraMe.    See  CoLomtf. 

other particniarname.  PIKE,  an  ofleusire  weapon,  consistiiig 

PiBCB,  in  heraldry,  denote*  an  ordinary  of  a  shaft  of  wood,  twelve  or  fbarteett  feet 

or  charge.    See  Osoihart  and  Chabos.  lang,  headed  with  a  flat-pobted  steel,  call* 

The  honoorable  pieces  of  the  shidd  are  ed  the  spear.    The  pike  was  a  long  time  ie 

the  chief,   fesse,  bend,  pale,  hnr,  cross,  nae  among  the  inbntiy,  to  enable  them  to 

nltier,  chevron,  and  in  general  all  those  sustain  the  attack  of  the  cavafay,  but  it  in 

wfaichnny  take  up  one-third  of  the  field,  now  taken  from  them,  and  the  bayonet^ 

when  afene,  and  in  what  manner  soever  it  whidi  fivf%  on  at  the  end  of  the  carbmey 

\%.  is  substituted  in  its  place.    Yet  the  pike 

Pieces,  In  the  military  trt,  hichide  all  still  coutumes  the  weapon  of  the  segeant^ 

aorts  of  great  guns  and  mortan.    Batteriog  who  fight  pike  in  handy  sahite  with  the 

pieces  are  the  huger  sort  of  gnns  used  at  pike,  drc. 

lieges  for  making  the  breaches,  such  are  PILASTER,  in  ardntectare,  a  square 

flie   twenty-four  pounder,    and  culverin,  colnmny  sometimes  insulated,  but  more  fi^ 

the  one  carrying  twenty-foar,  and  the  other  qnently  let  within  a  wall,  and  only  ihowh^ 

an  eighteen  pound  ball.    Field  pieces  are  a  fimrth  or  fifth  part  of  its  thickness.    See 

twelve-pounders,  demicnlverins,  six-pound-  Abchitkctube. 

ars,  Bakers,  minions,  and  three-pounders,  PILCHARD,  a  spedet  of  the  Chipea^ 

which  mardi  with  the  anny,  and  encamp  or  Herring  genus.  The  pilchard  is  lem  than 

always  behind  the  second  line,  but  in  the  the  hemqg,  but  fotter  and  more  abundant 

day  of  battle  are  m  the  front.    A  soMier^  m  oil.    The  pilchard  appears  m  vast  shoab 

firelock  is  likewim  called  his  pieee.  off  the  Cornish  coasts,  about  the  anddle  of 

plE^WDER  b  a  court  hdd  for  the  Jaly.    Their  approach  is  knovm  by  much 

redrew  of  grievances,  in  remedying  and  m-  the  same  signs  m  thoae  that  indicate  the 

fordng  of  contracts  at  fiiirs.  arrival  of  the  herring.    To  the  mhabitnrta 

PIER,  or  P^ER,  in  building,  denotes  a  of  Cornwall,  the  pilchard  fiihery  is  a  veiy 

mam  of  stone,  &c.  opposed  by  way  of  profitable  concern.    Tbonsands  of  penona 

fortress  against  the  force  of  tiie  sea,  or  a  ue  emptoyed,  during  the  season,  ia  catch* 

great  river,  for  the  security  of  ships  that  lie  ing  and  curing  the  foih ;  and  the  fishermen 

at  jiarboiir  ia  any  haven.  and  merchants  make  large  gsins  in  sending 

PIERCED,  or  Perce',  m  heraldiy,  is  them  to  Italy,  Spab,  dec    Neatly  90,000 

when  any  ordinary  Is  perforated,  or  struck  hogsheads  are  exported  annually, 

through,  sbowmg,  as  it  were,  a  hole  in  it,  PILE,  any  heap,  as  a  pile  of  balls,  shells, 

which  must  be  expressed  m  bfatton,  as  to  its  Ac 

ifaEpes  thmlfa dim  have  aiquarehole,€r  PkLi^  ia  intiqaity,  a  pyiaand  MIC  of 


PIL  PIM 

w««d,  00  wbieh  Ihe  bodiet  of  the  deeetnd  mtiag  from  the  proportiout  of  a  just  co- 

were  laid  in  order  to  be  bamt.  lumn.    See  Arcmitbcture. 

Pile,  io  cotnaite,  deootn  a  kind  of  pan-  PILLORY,  was  anciently  a  post  erected 

cbeon,  wbich  in  the  old  way  of  coining  with  in  a  oron  road,  by  the  liord  of  the  Manor, 

the  hammer,  conlaiBed  tile  anno»  or  other  with  hit  amw  upon  it,  as  a  nuurk  of  his  seig- 

figure  and  faacription  to  bo  ttmek  on  the  noiy,  and  sometimes  with  a  collar  to  fix 

coin.    Aceordmgly  we  stiH  caU  the  arms  criminals  to.    At  present,  it  is  a  wooden 

side  of  a  piece  of  money  the  pile,  and  the  machine,  made  to  confine  the  head  and 

head  the  erom,  becaose  in  ancient  coin,  a  bands,  in  order  to  expose  criminals  to  pnb- 

cms  osoally  taok  the  pkce  of  the  head  in  lie  view,  and  to  render  them  publicly  in- 

onrs:  but  some  will  have  it  called  pile,  from  fimMws. 

the  ImpressiM  of  a  chnidi  bnilt  on  piles,  PII/)CARPOS,  in  botany,  a  genos  of 

Btfnisk  on  Ihii  side  onr  ancient  coins,  and  the  P^tandria  Monogynia  class  and  order, 

otheis  will  have  it  to  come  from  jriie,  the  Natural  order  of  Dumosc.    Rhamni,  Jns- 

old  French  woid  tbt  a  ship.  >i«Q*    Essential  character :  calyx  five  leav- 

PiLB,  in  heraldry,  an  ordinary  in  form  of  ^  J  «^">W»  fivepetaUed ,  filamcnU  inserted 

a  wedge,  contracting  from  the  chief,  and  Mow  the  germ ;   pericaipioro  with  from 

terminating  in  a  point  towards  the  bottom  two  to  A^e  cocculi,  united  below,  elastic, 

of  the  shield.    Tkt  pile,  hlse  other  ordina-  Th«'«  >•  ^Y  •«»  »pecia.  «*•  P«  lacemosos, 

Ties,  h  bonw  faiverted,  mgrailed.  See.  and  ■  n^''®  ^  **"•  West  Indies, 

issoes  iodtferently  from  any  point  of  the  PILOT,  a  person  employed  to  conduct 

Tei«e  of  an  escutcheon.  ^V  o^w  *>•»  wd  sands,  or  through  intifi- 

PiLBragiae.    See  Ehoine.  cate  channels,  into  a  road  or  harbour.  Mote 

PiLE,inmiKtaryaflair,.   PHes  of  shot  or  ^'^^T^^^'^^.f^J^ 

k  If.  -L  ..•««»»«  «t»i«<i  Im  «h«  KJnir*.  «"  vessels,  but  are  called  m  occasionally, 

shells,  are  ^^^  J^  ™«    fh!  on  coasto  or  shores  nnknown  to  th^Mastar, 

STT^i,        !2    ^        ^      .  ^  wd  1-^in*  Pitoted  in  the  vessel,'  they  return 

base  is  either  a  tnangr'-sr  square,  or  a  rcc-  7~;/" Jr*/ „,^„  .t,^  _^H* 

j«H,le;  and  f^m  thence  Aepilesare^^^  ''^^J^S^L^J^tT^^^ 

triangular,  square,  and  oblong.  pJiotMi  bird  hit  Miuestys  shipsV  they 

JR«l£f /hrJIndhV  '**  Naaiftcr  ^fSUihi  ■««i*ewise  well  acconmiodated,  and  when 

"^tunPUe.  conducting  a  ship  have  the  sole  command  of 

^  it,  and  may  give  orders  for  steering,  settmg^ 

Pile,  lri«i«iilar.    Multiply  the  number  trimming,  &c    The  captain  is  to  tee  that 

hi  the  side  of  the  base  by  the  base  +  1,  this  all  the  officers  and  men  obey  his  orders, 

product  by  the  base  4-  9i  and  divide  by  6.  Pilot.  All  pilots  must  be  exaauned  and 

Pile,  afac^    Multiply  the  bottom  row  approved  by  tlie  Trinity  Honsel    5  Geo.  L 

hf  the  bottom  row  -f-  if  «mI  tfaii  product  c.  IS.  And  for  the  particular  regnbUons  of 

by  tvrice  the  bottom  vow  -^f^  wad  divide  the  pitoli  of  the  THnity  House,  at  Dept- 

by  6.  ford,  tee  the  statute  5  Geo.  II.  c.  30. 

Piles,  ndta^lm^.  Multiply  the  breadth  PILULARIA,  in  botany,  a  genus  of  the 

ol  the  base  by  itself  -f  1,  and  thit  product  Cryptogamia  Miscellanes  clam  and  order. 

by  three  timet  the  difference  between  the  Natural  order  of  Fllices,  or  Ferns.  Generic 

length  and  breadth  of  the  base,  added  to  character :   common   receptacle   globose, 

twice  the  breadth  -f- 1»  «B<t  divide  by  fi.  with  four  cells  and  four  valves,  lined  with 

Piles,  kieomfUte.  Incomplete  pUes  being  nimieroos  anthers,  and  many  globose  germs 

only  fiustmms,  wanting  a  similar  small  pile  beneath  tliem.    There  is  but  one  species, 

on  the  top,  compute  fint  the  whole  pile  as  ^,  p.  globniifera,  pill-wort,  or  pepper- 

ifcompkto,  and  also  the  small  pile  wanting  g^iMS. 

at  top;  and  then  subtract  the  one  number  PIMELEA,  in  botany,  a  genus  of  the 

from  tba  other.  Diandria  Monogynia  chus  and  order.  Essen- 

PILEU8,  bi  botany,  the  orbicotar  hori-  tial  character :  calyx  none ;  corolla  four- 

wnlalcsBanBion,  or  upper  part  of  a  mush-  deft;  stamma  inserted  into  the  throat;  nut 

room,  vrhich  coveia  the  Ihictificatioo.  Ibis,  covered  with  a  bark,  one-celled.  There  are 

from  ite  fignre,  it  tetmed,  by  botanists,  the  fonr  species,  natives  of  New  Zealand,  and 

hatoftheaashroom.  New  Sooth  Wales. 

PIU*    See  Pharmacy.  PIMELIA,  in  natural  hittory,  a  genos  of 

PILLAMnafetttact«w,akfadofina.  ^^"^  ^ ."^^  ^^'"Z.,^!^. 

gnlaroolnHB,  ronndandhisolatcdy  b«t  df  diameter :  antennB  fibform^  feelers  font. 


PIN 

tliorax  phDO-convez,  margiiied ;  bead  ex- 
serted ;  shells  rather  rigid ;  generally  with- 
out wings.  There  are  between  one  and 
.  two  hundred  species,  divided  into  sections : 
A.  antennse,  niontliform  at  the  tip.  B.  an- 
tennxy  entirely  filiform.  The  section  is 
subdivided  into  a  feelers  filifonn,  and  h 
feelers  clavate.  The  section  B  is  likewise 
subdivided  into  a,  fore-feelers^  filiform :  b, 
fore*feeIers,  hatchet-shaped ;  hind  ones  cla- 
vate. The  species  P.  mortisaga,  is  black  ; 
shells  macronate,  snbponctnred.  It  is  found 
in  many  parts  of  Europe  \  and  in  Sweden  it 
is  regarded  as  a  presage  of  death  to  one  of 
the  house  in  whicli  it  is  found  crawling. 

PIMPINELLA,  in  boUny,  bumet  scci- 
frage,  a  genus  of  the  Pentandria  Digynia 
chutt  and  order.  Natural  order  of  Umbel- 
iat«,  or  Umbelliferse.  Essential  character : 
petals  bent  in  -,  stigma  subglobiilar ;  fniit 
ovate,  oblong.  »There  are  nine  species, 
among  which  we  shall  notice  the  P.aniaum, 
anise,  it  has  an  annual  root,  producing  a 
stem  a  foot  and  half  in  height,  dividing  into 
several  branches,  having  narrow  leaves  on 
them,  cut  into  three  or  fi>urnarTowBegment8i 
umbels  large  and  loose,  on  long  peduncles ; 
flowers  snmll,  yellowish  white ;  seeds  ob- 
long, swelling,  possessing  ttn  aromatic  scent, 
and  a  pleasant  warm  taste:  in  dbtiUation 
with  water,  three  pounds  of  them  yield  an 
dunce  of  essential  oil,  which  congeals  into  a 
butyraceons  white  concrete,  even  when  the 
ahr  is  not  sensibly  cold ;  dicse  seeds  also 
yield  an  oil,  by  expression,  of  a  greenish 
colour  and  grateful  taste,  strongly  impreg- 
nated with  the  flavour  of  tlie  seeds.  It  is  a 
native  of  Egypt;  it  is  cultivated  in  Malta 
and  Spain,  whence  the  seeds  are  annually 
imported  mto  England. 

PIN,  in  commerce,  a  little  necessary  im- 
plement made  of  brass-wire,  used  chiefly 
by  the  women  in  adjusting  tlieir  dress.  The 
perfection  of  pius  consists  in  the  stiflhess  of 
the  wire  and  its  whiteness,  in  the  beads  be- 
inz  veil  turned,  and  in  tlie  fineness  of  the 
pomts.  The  London  pointing  and  whitcn- 
mg  are  in  most  repute,  because  our  piu- 
maken,  in  pointing^  use  two  steel  mills,  the 
first  of  which  fornis  the  point,  and  the  latter 
takes  off  all  irregularities,  and  renders  it 
smooth,  and  as  it  were  polished;  and  in 
whitening,  they  use  block-tin  granulated : 
whereas  in  other  coimtries  they  are  said  to 
use  a  mixture  of  tin,  lead,  and  quicksilver; 
which  not  only  whitens  worse  than  the  for- 
mer, but  is  fUso  dtogeroos  on  account  of 
the  ill  quality  of  that  mixture,  which  renders 
a  puncture  with  a  pin  thus  whitened,  some- 
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what  fifiicuh  to  be  cured.  Tlie  coanunptii 
of  pins  is  incredible,  and  there  is  no  com- 
modity sold  cheaper.  The  number  of  handl* 
employed  in  this  manufacture  is  very  greaft, 
each  pin  passing  through  the  hands  of  tuc 
different  workmen,  between  the  drawing  of 
the  brass  wire,  and  the  sticking  of  the  ptn 
in  the  paper. 

Pins  are  sometimes  made  of  iron  wire^ 
rendered  black  by  a  varnish  «f  linseed*«al^ 
vrith  lamp-black,  which  the  brass-vrire  wouM 
not  receive :  these  are  designed  for  the  ose 
of  persons  in  mooiiung,  though  aot  ontver^ 
salfy  approved. 

PINCHBECK.    SeeCoppES. 

PINE.    See  Piiius. 

PiNB  <qip2e.    See  Anaiias. 

PINEAL  GLAND.    See  An atomt. 

PINGUICULA  in  botany,  butter  wori, 
%  genus  of  tlie  Diandria  Monogynia 
and  order.  Natural  order  of  Corydali 
Lysimachis,  Jussieu.  Essential  character  : 
corrola  ringent,  with  a  spur^  calyx,  two- 
lipped,  five-cleft;  capsule,  one  celled. 
There  are  five  species,  natives  of  many 
parts  of  England. 

PINION,  in  mechanics,  an  arbor,  or 
spindle,  in  the  body  whereof  are  seveittl. 
notches,  which  catch  the  teeth  of  a  wheel 
that  serves  to  turn  it  round :  or  it  is  a  lesser 
wheel  which  plays  in  the  teeth  of  a  larger* 
In  a  vmteli,  &c.  the  notches  of  a  pinioD, 
which  are  commonly  4,  5,  6,  8,  Sec  ara 
called  leaves,  and  not  teeth,  as  in  other 
wheels.  For  the  pinions  of  a  watch,  and 
the  leaves,  tnms,  &c.  thereof.  See  Clock. 

PINION  of  report,  is  that  pinion  m  a 
watch,  commonly  fixed  on  the  arbor  of  a 
great  wheel;  it  drives  the  dial-wheel,  and 
carries  about  the  hand. 

PINITE,  m  mroeralogy,  is  of  a  btackish 
grey  colour,  ilsually  ciystalliaed,  in  six-sided 
prisms  with  truncated  edges  and  angles. 
The  crystals  are  of  different  sices.  Specific 
gravity  almost  three.  It  experiences  no 
alteration  before  the  blow-pipe,  either  akme 
or  with  the  addition  of  borax.  With  car- 
bonate of  so^a  it  forms  an  opaque  globule, 
and  witli  micrpcosmic  salt,  a  transparenf 
ghus:  it  is  compounded  of 

Alumina 63.75 

Silica J9.50 

Oxide  of  iron 6.75 

10(1.00 

It  has  been  found  only  in  the  mine  level  of 
Pini  in  Saxony,  hence  it  derives  ito  name } 
and  is  usually  aeeompaoied  with  quartz, 
felspar  and  micar. 
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PINK,  a  vessel  used  at  tea,  matted  and 
tifsgtd  like  other  stiipt,  only  that  this  b 
bailt  with  a  ronad  stern ;  the  bends  and 
rib«  coai|MSSiiig  so  as  that  her  ribe  bnlge 
out  very  much.  This  disposition  renders 
the  puiks  difficult  to  be  boarded,  and  also 
enables  them  to  carry  frreater  burthens 
than  otheis,  whence  they  are  often  oied 
for  store-shipi,  and  hospital-ships  in  the 
fleet. 

Pi  MX.    Sec  Diahthus. 

PINNA,  in  natural  history,  nure^  a 
genus  of  the  Vermes  Testacea  class  and 
order :  animal  a  Umax :  shell  bivalve,  fragile, 
upright,  gaping  at  one  end,  and  furnished 
with  a  beard;  hinge  without  teeth,  the 
valves  united  into  one.  Theie  are  eighteen 
species.  Tbe  inhabitants  of  thete  shells 
produce  a  large  quantity  of  byssns,  which  is 
woven  by  the  Italians  into  a  kind  of  silk : 
the  sfaelb  themselves  are  generally  found 
standing  erect  in  the  smoother  waten  of 
the  bays,  with  the  larger  end  a  little  open: 
the  fish  of  several  of  the  species  affords  a 
rich  food. 

PINNACE,  a  small  vessel  used  at  sedi, 
with  a  square  stem,  having  sails  and  oars, 
and  carrying  three  masts,  chiefly  used  as  a 
scout  for  nitelligence,  and  for  landing  of 
men,  dec.  One  of  the  boats  belonging  to  a 
great  man  of  war,  serving  to  carry  the  ofii- 
cers  to  and  from  the  shore,  is  also  called 
the  pinnace. 

PINNACLE,  in  arcbitectare,  the  top  or 
roof  of  an  house,  terminated  in  a  point 
This  kind  of  roof,  among  the  ancients,  was 
appropriated  to  temples^  their  ordinary 
roob  were  all  flat,  or  made  in  tlie  platform 
way.  It  was  from  the  pinnacle  that  the 
form  of  the  pediment  took  its  rise. 

PINNATED  Imms.    See  Botahy. 

PINT,  a  vessel  or  measure  used  in  esti- 
mating the  quantity  of  liquid*,  and  even 
sometinies  of  dry  things.  It  is  the  ei|(hth 
part  of  a  gallon,  both  in  ale  and  wine  roea- 
sure;  but  the  gallon  being  difl^reitt,  the 
pint  must  also  differ.  The  wine  pint  of 
pure  water  weighs  almost  seventeen  ounces 
avoirdupois,  and  the  ale  pint  contains  a  Ut- 
tle  more  than  twenty  ounces.  The  Scotch 
pint  is  equal  to  three  English  pints. 

PIN  US,  in  botany,  fine  itee,  a  genus  of 
the  Monoeda  Monadelphta  class  and  order. 
Natural  order  of  Coniferae.  Easeoiial  cha- 
meter :  male,  calyx  four-leaved ;  corolla 
none  i  stamina  very  many,  with  naked  an- 
thers :  female,  calyx  strobiles,  with  a  two- 
flowered  scale  i  corolla  none ;  pistil  one ; 
nut  with  a  membranaceous  wing.    Thera 
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ara  twenty<<me  species;  we  shall  aotiea 
some  of  the  most  remarkable. 

P.  cedros,  cedar  of  Lebanon,  haa  a  gene- 
ral striking  chancter  of  growth  so  peculiar 
to  itself,  that  no  other  tree  can  be  mistaken 
for  it ;  it  is  placed  by  linnasus  along  with 
the  larch,  in  the  same  genus  with  the  fira 
and  pines;  it  agrees  witii  the  former  in  its 
foliation,  with  the  latter  in  being  evergreen; 
the  leaves  resemble  those  of  the  larch,  but 
are  longer  and  closer  set,  erect,  and  perpe- 
tually green;  the  cones  are  tacked  and 
ranged  between  the  branch  leaves,  in  such 
order  as  to  give  it  an  artificial  and  very  cu« 
nous  appearance,  and  at  a  little  distance 
a  beantifiil  effect ;  these  cones  have  the  basea , 
rounder,  or  rather  thicker,  and  with  blunter 
points,  tlie  wlide  cirenmzoned  with  broad, 
thick  scales,  which  adhero  togetiier  in  ex- 
act series  to  the  summit,  whero  they  are 
smaller ;  but  the  entire  loricatjon  is  smooth- 
er couched  than  those  of  the  fin :  within 
these  repositories,  imder  the  scale,  nestle 
the  sroaU  nutting  seeds,  of  a  pear  shape. 
Many  wonderful  properties  are  ascribed  to 
the  wood  of  this  celebrated  tree,  racb  as  its 
resisting  putrefiiction,  destroying  noxious 
insects,  continuing  a  thousand  or  two  thou- 
sand years  sound,  yiekltng  an  oil  famous  for 
preserving  books  and  writings. 

The  P.  sylvestris,  wild  pine  tree.  Is  called 
in  Britain  the  Scotch  fir,  from  its  growiQg 
naturally  in  the  mountains  of  Scotland ;  it 
is  common  in  most  parts  of  Europe,  parti- 
ci|hurly  the  northern ;  the  wood  is  the  red 
or  yellow  deal,  which  is  the  most  durable 
of  any  of  the  kmds'yet  known ;  the  cones 
aro  small,  pyramidal,  ending  in  narrow 
points ;  they  aro  of  a  light  colour ;  the  seeds 
aro  small.  In  a  favourable  soil,  this  tree 
grows  to  the  height  of  eighty  feet,  with  a 
straight  trunk ;  the  bark  is  of  a  brownish 
colour,  full  of  crevices ;  Jhe  leaves  issue 
from  a  white,  truncated,  little  sheath,  in 
pairs;  they  aro  linear,  acuminate,  entiro, 
striated,  convex  on  one  side,  flat  on  the 
other,  mucronate,  bright  groen,  smooth, 
from  an  inch  and  a  half  to  two  inches  in 
length  ;  the  scales  of  the  male  catkins  rol( 
back  at  top,  and  are  feathered ;  the  inner 
and  upper  scales  of  the  cones  gradually  terw 
miimte  in  a  short  awn,  the  lower  scales 
have  none.  Few  troes  have  been  applied 
to  more  uses  than  this;  the  tallest  and 
straigbtest  afford  masts  to  our  navy;  the 
timber  is  resinous,  durable,  an:l  applicable 
to  numberless  doihcstic purposes;  from  the 
trunk  and  branches  of  this  and  others  of  the 
lenvsy  tar  and  pitch  aro  obtained ;  by  inci- 
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uaOf  bamvy  Bargimdy  pitcb,  and  tmpeii- 
tine  are  acquired  and  prefMred;  the  rest- 
nooiitHits  ere  dog  oat  of  the  groond  in 
many  parts-  of  the  Highkuidi  of  Scotland. 
The  fiBhennen  make  ropes  of  the  iiUier 
hark;  and  hard  necessity  has  tanght  the 
Laphmders  and  Kampchatdales  lo  convert 
It  into  bread ;  to  effect  thisy  in  spring  they 
strip  off  the  outer  barii  carefnlly  from  the 
best  trees,  coUecting  the  salt,  white,  sncco- 
lent,  interior  bark,  and  diying  it  in  the 
shade.  When  they  have  occasion  to  use  it, 
they  first  toast  it  at  the  fire,  then  grind,  and 
after  steeping  the  flower  in  waim  water,  to 
take  off  tiie  resinooa  taste,  they  make  it  in- 
to thhi  cakes  and  bake  them. 

P.  strobm,  Weymoatfa  pine  tree,  or  white 
pine,  is  one  of  the  tallest  species,  freqnently 
attakiing  a  hondred  feet  in  height,  in  its  na- 
tive coontry,  North  Amteriea.  The  bark  is 
very  smooth  and  delicate,  especially  when 
tbe  tree  is  young  *,  the  leaves  are  long  and 
slender ;  they  are  closely  placed  on  the 
branches ;  the  cones  are  long,  slender,  and 
very  loose,  opening  with  the  first  warmth 
of  the  spring. 

P.  picea,  silver  fir,  is  a  noble,  upright 
tree;  the  branches  are  not  numerous,  but 
the  baric  is  smooth  and  delicate;  the  upper 
snrfiice  of  the  leaves  b  of  a  fine  strong 
green,  the  under  has  two  white  lines  run- 
ning lengthwise  on  each  side  of  the  mid- 
rib,  giving  the  leaves  a  silveiy  look,  for 
wfaichreason  tiiis  fir  takes  its  name;  the 
cones  are  fau^ie,  growing  erect ;  when  the 
wailn  weather  comes  on  they  soon  shed 
their  seeds ;  the  scales  are  wide,  deltoid, 
rounded  above,  below  beaked,  and  appen- 
dieted-  with  a  mjembranaceous,  spatalate, 
*donal  ligute,  terminated  by  a  recurved  dag- 
gerfMiint;  nuts  rather  large,  membrana- 
ceous, variously  angubr,  dun-coloured.  It 
has  been  observed  in  Ireland,  that  no  tree 
grows  so  speedily  to  so  laige  a  sice  as  the 
silver  fir ;  some  at  forty  yean'  growth,  in  a 
wet  clay  on  a  rock,  measuring  twelve  feet 
in  circumference  at  the  ground,  and  seven 
feet  and  a  half  at  €ive  feet  high ;  one  con- 
tained seventy-six  feet  of  solid  tunber. 

P.  balsamea,  balm  of  GUead  fir  tree, 
rises  with  an  upright  stem ;  the  leaves  are 
dark  green  on  their  upper  suHace,  marked 
with  whitish  lines  underneath;  die  cones 
are  rotmdish  and  small ;  the  buds  and  leaves 
are  remarkably  fragrant ;  from  wounds 
made  in  this  tree  a  very  fine  turpenthm  is 
obtained,  which  is  often  sold  for  the  true 
babn  of  Oilead.  This  tree  makes  little 
progress  after  eight  or  ten  years' growth ;  it 
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has  very  Bmch  the  habit  of  the  silver  fir  ; 
but  the  leaves  are  wider  and  blunter,  «Us- 
posed  on  eadi  side  along  die  branches  USkm 
the  teeth  of  a  comb,  but  in  a  doable  lour, 
the  upper  one  shorter  than  the  under ;  nai* 
deroeath  they  are  marked  with  a  doable^ 
glaucous  line,  each  having  eight  rows  oT 
white  dots ;  they  are  often  cloven  at  top» 

PIONEEH,  in  the  art  of  war,  a  labour. 
er  employed  in  an  army  to  smooth 
roads,  pass  the  artilleiy  along,  and  dig 
and  trenches,  mhies,  and  other  works. 

PIPE,  in  building,  &c.  a  canal  or 
dttit,  for  the  conveyance  of  water  isid  i 
liquids.    Pipes  for  water,  water-engaacsy 
are  usually  of  lead,  iron,  earth,  or  wood  : 
the  latter  are  usually  made  of  oak  or  elder. 
Those  of  iron  are  cast  in  forges,  their  osoal 
length  is  about  two  feet  and  a  half;  several 
of  these  are  commonly  fivtened  togethcry 
by  means  of  four  screws  at  each  end,  with 
leather  or  old  hat  between  then^  to  ato^ 
the  water.    Tliose  of  earth  are  made  by  the 
potters ;  these  are  fitted  into  one  another, 
one  end  being  always  made  wider  than  ttie 
other.  To  join  them  the  ctoeer,  and  prevent 
their  breaking,  they  are  covered  with  tow 
and  pitch :  their  length  is  usually  about  that 
of  the  iron  pipes.    The  wooden  pipes  are 
trees  bored  with  large  iron  angers^  of  Af-  - 
ferent  siaes,  beghming  with  a  las,  and  then 
proceeding  with  a  larger  successively ;  the 
first  being  pointed,  the  rest  being  formed 
like  spoons,  increasing  in  diameter,  frosn 
one  to  six  inches  or  more :  they  are  fitted 
into  the  extremities  of  each  other. 

Wooden  pipes  are  bored  as  follows.  (Fig» 
1,  Plate  Pipe-boring,)  is  a  phm  of  the  ma- 
chme ;  and  fig.  2,  an  elevation  of  iL    Hie 
piece  of  timber  mtended  to  form  the  pipe. 
Is  placed  upon  a  frame,  a,  a,  a,  a,  and  held 
down  upon  it  firmly  by  chains  going  over 
it,  and  round  two  small  windhssM,  h  6,  and 
it  is  wedged  up  to  prevent  its  rolling  side* 
vrays ;  if  the  piece  is  tolerably  atraight  this 
will  be  sufllcient,  otherwise  it  must  be  stea> 
died  by  iron  dogs  or  hooks,  similar  to  those 
used  by  sawyers,  drove  into  the  carrage  at 
one  end»  and  hito  the  tree  at  the  other. 
Ihe  fhime  and  tree  together  run  upoa 
smaO  wheds  tiaverung  two  long  beiffls  er 
ground  sills,  D  D,  phced  on  each  side  of  a 
pit,  dug  to  rec^ve  the  chips  asade  by  the 
borer;  at  one  end  they  are  connected  by  a 
cross  beam,  E,  bolted  upon  them,  tUs  sop* 
ports  the  bearing  for  a  shaft,  F,  tie  exti» 
nrity  of  which,  beyond  the  bearing,  is  pe^ 
fbrated  at  the  emi  with  a  square  hole,  to 
receive  the  end  of  the  Wreri/.   The  cow 
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rase, ««,  ao^  piece  of  timber,  tra  tdvuw- 
ed  towardt  the  borer  by  ropetf  fit  one 
hooked  to  it,  Komg  over  »  pulley,  (not  •ccn) 
and  retnmiiig  to  a  windfanc;  H,  above  the 
carriage,  round  which  it  ia  coiled  tereral 
tfanet,  and  the  end  made  last  to  it ;  A  ii  an* 
otiier  rope,  hooked  to  it  at  the  other  end, 
and  going  orer  a  paUey,  and,  coming  to  the 
•ame  windlan,  H,  it  is  coOed  round  the 
windlasi  in  a  contraiy  direction  to  g>g,  and 
then  nailed  fast ;  by  this  meana,  when  the 
windlass,  H,  is  turned  by  the  handles  on  iti 
wheel,  I ;  one  rope  will  wind  up,  while  the 
other  gives  out,  and  draws  the  carriage  and 
piece  of  timber  backwards  or  forwards,  ac- 
cording as  the  wheel  is  tamed.  The  weight 
of  the  borer  is  supported  by  a  wheel,  I, 
taming  between  uprights,  fixed  to  a  block, 
L.  whose  end  rests  upon  the  groundsills,  D ; 
it  is  moved  forwards  by  two  mm  bars,  mm, 
pinned  to  the  front  crom  bar  of  the  car- 
riage, cc ;  the  diatance  between  the  wheel, 
2,  and  the  carriage  can  be  varied,  by  alter- 
ing the  iron  bar  and  pins,  so  as  to  bring  the 
point  of  support,  or  wheel,  2,  always  as  near 
as  convenient  to  the  end  of  tiie  tree.  The 
shaft,  F,  may  be  turned  by  any  fiiat  mover, 
wind,  water,  steam,  or  horses,  as  is  most 
convenient,  and  a  man  regulates  the  wheel, 
I.  When  the  borer  is  put  in  motion,  by 
turning  the  wheel,  I,  from  «  to  p,  he  draws 
the  tree  op  to  the  borer  which  pierces  it; 
when  a  few  inches  are  bored,  he  withdraws 
the  tree,  by  turning  the  wheel  back,  that 
the  borer  may  throw  out  its.  chips,  he  then 
returns  the  tree,  and  continnes  this  procem 
until  the  work  is  finbhed ;  the  borer  is  the 
shape  of  a  common  auger. 

PiPB,  i9ktc9f  a  fluchfam  used  hi^  the 
anoaking  of  tobacco,  consbting  of  a  long 
tube,  aamle  of  earth  or  clay,  having  at  one 
end  a  little  case,  or  furnace,  caOed  the 
bowf,  lor  the  reception  of  the  tobacco,  the 
Ihmes  whereof  am  drawn  by  the  mouth 
through  the  other  end.  Tobaceo-pipes  are 
amde  of  wkma  tehions ;  long,  short,  ptain, 
worked,  while,  varnished,  mivarnishtd,  and 
of  various  colours,  Ace.  Tlie  Turks  use 
pipes  three  or  four  feet  long,  made  of  rushes, 
or  of  wood  bored,  at  the  end  thereof  they 
fix  a  kind  of  pot  of  baked  earth,  which 
aervet  as  a  boarl,  and  which  they  take  olT 
after  moking. 

PiFB  also  denotes  a  vessel  or  measure  for 
vHne,  and  things  measured  by  wine-measure. 
It  is  usually  reckoned  two  hogsheads,  or 
116  galloot:  thb  b  the  measure  found  faa 
books,  bat  to  actual  life  it  b  rtry  differ- 
ttt 
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Oiltoot* 

The  pipe  of  Port  b 13S 

Madeira no 

Vidonia. IJO 

■    Sherry 130 

■  ■  Lbbon,  and  BaceUas  140 

The  pipe  of  port  b  seldom  accurately  1S8 
gallons,  and  it  b  customary  in  trade  to 
charge  what  the  cask  actually  contains,  be 
it  more  or  less  than  the  estimated  quantity, 

PiPB,  hi  music,  any  tube  formed  of  a 
reed,  or  of  wood,  metal,  &c.  which  bemg 
inflated  at  one  end  produces  a  musical 
sound,  acute  or  grave,  soft  or  loud,  accord- 
ing to  the  material,  its  form,  and  dhnensions. 
The  pipe,  which  was  origmally  no  more 
than  a  simple  oaten  straw,  formed  one  of  the 
first  tnstramentsby  which  melodious  sounds 
were  attempted. 

Pipes  of  Pam^  or  mmUh  orgoMj  a  wind 
instrument  consistmg  of  a  range  of  ptpea 
bound  together  side  by  side,  and  gradually 
lessening  with  respect  to  each  other  m 
length  and  dbmeter.  The  longest  b  ab^ut 
six  inches,  and  the  shortest  only  two  io 
length,  in  performing  upon  thb  instro* 
ment,  it  b  held  ia  the  hand,  and  the  pipes 
are  blown  Into  by  the  month  at  the  upper 
end. 

PiPB,  to  bw,  a  roll  to  the  exdieqner, 
otherwise  called  the  Orbat  rs</,  whence 
there  b  an  ofllce  called  the  pipe  ofiice, 
where  they  take  cogmanee  of  estreats  and 
forfeitares  to  the  Ktog. 

PIPER,  to  botany,  pifper^  a  genus  of  the 
Diandriu  Trigynto  dam  and  oi^.  Natn* 
ral  order  of  Piperitse.  Urticm,  Jussiea* 
Essential  character:  calyx  none;  coroDa 
none;  berry  one-seeded.  There  are  sixty 
apedes.  Moot  of  the  peppen  are  perennial, 
with  herbaceous  or  ftutesoent  stems,  some* 
times  scandent  and  dichotomous,  the 
branches  m  it  were  Jointed.  Urn  numer- 
ous species  of  thb  genus  are  natives  of  the 
East  and  West  ImUes,  afew  of  the  blandi 
to  the  South  Seas,  and  two  or  three  of  the 
Cape  of  Good  Hope.  P.  nigram,  Uaek 
pepper,  grows  spontaneously  to  the  East 
Indies  and  Codito  China;  it  b  cultivated 
with  such  sttccem  in  Malacca,  Java,  and 
especially  in  Sumatra,  that  it  k  thenee  ex- 
ported to  every  part  of  the  world  where  a 
regular  commerce  has  been  eatabHshed. 
White  pepper  vras  formerly  thought  to  be  a 
diflerent  species  from  the  black ;  but  It  b 
nothing  more  than  the  ripe  berries  deprived 
of  their  skin,  by  steeptog  them  about  a 
fortnight  to  vrater;  after  which  they  are 
dried  to  the  nm.    P.  betle,  betd,  bat  the 
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•terns' smooth  and  ev^n,  striated,  aognlari  fip^es  noticed,  by  Gmelio.    Latfavn 

leaves  arnmtnate,   a  Jittle  obliqoe  at  tlie  merates  ooly  twenty-five.    The  folkmiug 

base ;   pedande  longer  than  the  petiole,  are  most  deserving  of  attention.    P.  ni|M- 

and  opposite  to  it;  spike  cylindrical,  fre-  cola,  or  the  rock  manakin,  is  as  lai|^e  ■»  a 

qnently,  together  with  the  peduncle,  pea-  '  pigeon,  and  is  a  very  beautiful  species,  iolia- 

dnlous ;  petiole  channeled  at  the  base.    It  biting  Cayenne  and  Guiana,  and  building  in 

is  the  leaf  q^  tliis  species  of  pepper  plant  the  holes  and  clefts  of  the  rocks,  in  the  most 

which  is  called  betle,  or  betel,  which  serves  obscure  recesses.    They  are  very  timid  ; 

to  enclose  a  few  slices  or  bits  of  the  areca;  but  are  frequently  tamed,  so  as  to  accom- 

these,  together  with  a  little  chunani,  or  shell  pany  the  domestic  poultry.     Hie  female, 

lime,  are  what  the  southern  Asiatics  univer-  after  laying  hier  eggs  for  a  few  years,  aasumea 

sally   chew    to  sweeten   the  breath  and  in  soml  imtances  the  distinctive  plumage 

strengthen  the  stomach ;  the  lower  people  of  the  male,  and  may  be  mistaken  for  him  ; 

there  use  it  as  ours  do  tobacco  in  Europe,  a  circumstance,  however,  not  peculiar  to 

^  to  keep  off  the  calls  of  hunger :  it  is  there  tliis  genus  of  birds.     The  black-crowned 

'  dpemed  the  height  of  unpoliteness  (o  speak  manakin  is  frequent  in  Guiana,  avoiding  the 

to  a  superior  without  some  of  it  in  the  open  plains,  aud  haunting  the  skirts  of  woods 

mouth.    The  women  of  Caoara  on  the  Ma-  in  small  flocks.  Tliese  birds  are  found  in  the 

laber  coast,  stain  their  teeth  black  with  neighbourhood  ofant's  nests,  from  which  they 

antimoiay,  thus  preserving  them  good  to  old  are  seen  to  spring  up  frequently  as  if  stung 

9gei  4lie  meu,  on  the  contrary,  ruin  theirs  by  these  insects,attering  at  the  moment  a  cry 

by  the  betel  and  chunam,  ojr  lime,  which  somewhat  similar  to  the  cradling  of  a  nut. 
they  take  with  it  PIKATE,  one  who  maintains  himself  by 

PipERiTLS,  in  botany,  from  the  word  pillage  aud  robbing  at  sea.     By  statute  f8 
piper,  pepper,  the  name  of  the  second  Older  Henry  VIII.  c.  15,  all  felonies  committed 
in  I^n»u#'s  '*  Fragments  of  a  Natural  upon  the  sea,  or  any  place  where  the  Ad- 
Method/'  consisting,  |is  the  name  imports,  miral  has  jurisdiction,  shall  be  tried  where- 
of pepper,  and  a  few  genera  which  agree  ever  the  King  shall  appoint  by  his  special 
with  it  in  h?bit,  structure,  and  sensible  commission,  as  if  the  ofieuce  had  been  at 
qualities.    Tliese  plante  are  mostly  herba-  common  law.    And  by  statute  6  Geoi;ge  I. 
coons  and  perennial.    The  stalks  of  some  if  any  subjects  or  denizens  of  this  kingdom^ 
of  them  creep  along  rocks  and  trees,  into  conunits  any  hoatility  against  others  of  tlie 
vvhich  they  strike  root  at  certain  distances.  Ring's  subjects  upon  the  sea,  under  cok>Br 
None  of  them  rise  above  fifteen  feet  bigli,  of  any  commission  from  any  prince  or  other 
imd  but  few  exceed  three  or  four  feet.  The  authority,  he  shall  be  deemed  a  pirat^  and 
flesh  roots  of  many  of  these  plants, ^articu*  snffer  accordingly.   . 
larly  those  of  several  species  of  aruiu,  are        By  statute  18  George  II.  c.  30,  perwns 
extremely  acrid  when  fresh.     I'hey  lose  committing  hostilities,  or  aiding  enemies  at 
th^  pimgent  quaUty,  however,  by  being  4ea,  may  be  tried  as  pirates.    Piradea  at 
dried,  and  become  of  a  soapy  native.    The  sea  are  excepted  out  of  the  general  pardoa 
pepper  plant  of  Senegal  bears  a  rpund  her-  by  SO  George  II.  c.  6f . 
ry,  about  the  size  of  hemp  seed,  vbich,when        PISCES,  in  natural  history,  is  the  fourth 
ripe,  is  of  a  beautiful  red  colour,  and  of  a  clus  in  the  liinna&an  systam,  consiating  of 
sweetish  taste.    It  contacts  a  seed  of  the  five  orders,  vcs. 
shape  and  bigncsfofa^gr^n  of  cabbage,  but  Abdominalet  Jnralaret 
very  hard,   and  possessing  an  figreeabje           ^^^                  TlLicici. 
poignancy.     The  bernes   grow  in  small           SirtiUumiu 
bunches  on  a  shrub  that  is  ^bont  four  feet                 ^^ 

high,  and  has  thin  supple  branches,  furnish-  The  class  is  described  as  havudg  incumbent 

ed  with  oval  leaves,  that  are  pointed  at  the  Jaws ;  eggs  without  white  \  oi^gans  of  sense ; 

ends,  not  very  unlike  those  of  the  privet,  for  cpvering,  imbricate  scales  ;  fins  for  sup* 

PIPRA,  the  ifumaldn,  in  natural  history,  porters :  they  s^vim  in  water,  and  smack, 

a  genus  of  birds  oi"  the  order  Passeres.    Ge-  The  several  orders  and  other  matten  rehi- 

neric  character :  bill  short,  strong,  hard,  tive  to  fishes  have  been  treated  of  in  the  ar- 

nearly  triangulai*  at  the  base,  and  slightly  tide  IjCHTuyoi.oGY,  and  in  the  several  parts 

incurvated  at  tlie  tip ;  nostrils  naked;  tail  of  the  Dictionary,  in  the  alphabetical  order 

«hort.    These  birds  are  very  similar  to  the  of  the  genera, &c    To  this  article  we  hare 

genus  of  Titmice,  and  are  aUnost  all  peculiar  referred,  intending  to  give  under  it  a  brief 

|o  South  America.    There  are  thirty-one  account  of  the  fimctiou  of  the  tevera^ 


%             .  fUhes.    Of  tliese  tlie  most  important  is  re-  to  the  portto  moifis  in  man :  they  htfe  senf^ 

•n^               apirationy  which  is  performed  by  means  of  eircalar  ctanb, which  are  filled  with aflntd, 

7                gills,  which  supply  the  place  of  longs.    Air  and  connnanicate  with  the  bag  ;  they  hav6 

'<                b  equally  necessary  to  the  existence  of  fish  likewise  a  meatus  extemns,  which  leads  t« 

s                as  it  is  to  other  animals.    In  general,  a  fish  the  internal  ear.    The  cod-fish,  and  others 

L-                first  receives  a  quantity  of  water  by  the  of  the  same  shape,  hare  an  organ  of  hear- 

r                mouth,  from  which  it  is  driven  to  the  gills ;  ing  somewhat  similar  to  the  former,  but  in- 

z                these  close,  and  prevent  the  water  from  re-  itead  of  a  soft  substance  contained  in  the 

■1                turning  by  the  month,'  at  the  same  time  bag,  there  is  a  hard    cretaceous  stone." 

that  their  bony  covering  prevents  it  from  From  the  same  work  we  shall  transcribe  the 

passing  through  them,  until  the  proper  quan-  observations  on  the  sense  of  smclliDg  and 

tity  of  air  has  been  extracted  from  it.  The  that  of  sight 

covers  then  open,  and  give  it  a  free  passage ;  <'  The  organ  of  smelling  is  large,  and  the 

by  which  means  the  gills  are  again  opened,  animals  have  a  power  of  contracting  and  di- 

and  admit  a  fresh  body  of  water.   This  pro-  lating  the  entry  to  it  as  they  have  occasion. 

'  ceu,  ui  fishes,  as  breathing  in  the  human  It  seems  to  be  mostly  by  their  acute  smell 

subject,  is  carried  on  during  sleep,  and  b  that  they  discover  their  Ibod,   for  their 

repeated  about  twenty-five  times  in  a  mi-  tongue  seems  not  to  have  been  designed  for 

note;  and  the  necessity  of  it  is  erincedfi^m  a  very  nice  seiMation,  being  of  a  pretty 

the  circhmstance  of  fish  being  certainly  firm  cartilaginous  snbAtance ;  and  common 

killed  in  water,  from  which  air  is  taken  experience  evinces  that  their  siglit  Is  not  of 

away  by  means  of  the  air-pump,  or  exclu-  so  much  use  to  them  as  their  smell  inseardi- 

ded  by  very  severe   frost.     Should  the  Ing  for  their  nourishment    If  yon  throw  m 

free  play  of  the  gills  be  even  suspended,  or  firesh  wonn  into  the  water,  a  fish  shalTdis- 

their  coven  kept  from  moving,  by  a  string  tinguish  it  at  a  considerable  dialance ;  and 

tied  round  them,  tlie  fish  would  fkll  into  that  this  is  not  done  by  the  eye,  is  phrin 

convulsions,  and' die  in  a  few  minutes.    It  fi^m  observing,  tliat  after  tlie  same  worm 

is  said,  likewise,  that  though  tlie*  branchial  has  been  a  considerable  tinm  in  the  water, 

apparatus  be  comprized  in  a  small  compass,  and  lost  its  smell,  no  fishes  will  come  near 

its  soriace  when  folly  extended  would  oc«  it ;  but  if  you  take  out  the  bait,  and  nnfce 

cnpy  many  square  feet ;  a  (act,  that  may  several  Httle  incisions  into  it,  so  as  to  let 

convince  the  most  sceptical,  of  the  number-  out  more  of  tlie  odoriferons  effluvia,  it  shall 

less  convohitions  and  ramifications  in  which  have  the  same  effect  as  formeriy.    Now  it 

the  included  water  is  elaborated  and  atte-  is  certain,  that  had  the  animals  discoverad 

nuated,  in  the  course  of  giving  out  its  air  this  bait  with  their  eyes,  they  wouM  have 

in  the  respiratory  process.  come  equally  to  it  in  both  cases*    In  oon- 

Fishes  have  the  organs  of  seme,  some  of  sequence  of  their  smell  being  the  principal 

them  probably  in  a  very  high  degree,  and  means  they  have  of  discovering  their  food, 

otliers  imperfectly  ;  of  the  latter  kind  are  :  we  may  frequently  observe  them  allowing 

the  senses  of  touch  and  of  taste :  but  the  themselves  to  be  carried  dowa  with  tbe 

sense  of  hearing  has  now  been  completely  '  stream,  that  they  may  ascend  again  leisorely 

ascertained,  which  was  long  doubted,  and  against  the  current  of  the  water:  thus  the 

by  some  physiologists  denied :  the  organ  is  odoriferous  particles  swimming  in  that  me- 

contained  in  the  cavity  of  the  head  ;  it  was  dram,  being  applied  mure  forcibly  to  their 

discovered  by  Professor  Camper,  who  re-  organs  of  smell,  produce  a  stronger  settSB<« 

marks,   that  **  fish  perceive  sound,    but  tion. 

sound  peculiar  to  the  watery  element"  **  The  optic  nerves  in  fishes  are  not  con« 

This  organ  has  been  observed  and  described  founded  vrith  one  another  in  tlieir  middle 

by  Mr.  Hunter,  in  the  Philosophical  Trans-  progress  between  their  origin  and  the  orbit, 

actions,  who  has  likewise  ascertained  tiMt  Irat  the  one  passes  over  the  other  without 

its  structure  varies   In   <|ifferent  species,  any  communication ;  so  that  the  nerve  which 

And  D^.  Shaw,  in  his  '*  Introduction  to  the  comes  ftom  the  left  side  of  the  brain  goes 

Natural  History  of  Fishes,"  Vol.  IV.  Part  I.  distmctly  to  the  right  eye,  and  vice  versa.' 

observes,  tdat  ^  Fishes,  particularly  of  the  Indeed  it  ^oiild  seem  not  to  be  necessary 

skate  kind,  have  a  bag  at  some  distance  for  the  optic  nerves  of  fishes  to  have  the 

bdiitid  the  eyes,  Which  contains  a  fiold,  and  same  kind  of  connection  with  ^ch  other  as 

a  soft  cretaceous  substance,  and  supplies  thereof  man  have;  for  their  ejres  are  not 

the  place  of  the  vestibule  and  cochlea :  placed  in  the  fore-part,  but  in  the  sides  of 

there  is  a  nerve  distributed  upon  it  simHar  the  head ;  and,  consequently,  caooot  look 
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i^  oomreiiieiitly  «t  any  object  with  both 
eyes  «t  the  same  tune.  The  crystaUtue  lens 
iofipbet  18  a  complete  sphere,  and  more 
dense  than  in  terrestrial  animals,  that  the 
jrays  of  liglit  coming  from  the  water  might 
be  sufficiently  refracted.  As  fishes  are  con- 
tinoally  exposed  to  injuries  in  the  uncertain 
element  in  which  they^  reside,  and  as  they 
are  in  pei|»etnal  danger  of  becoming  a  prey 
to  the  larger  ones,  it  was  necessary  that 
their  eyes  shonld  never  be  shut  i  and  as  the 
cornea  is  sufficiently  washed  by  the  element 
they  live  in,  they  are  not  provided  with  pal- 
pe^Mrss  f  but,  as  in  the  current  itself  the  eye 
.must  be  exposed  to  several  ii^ories,  there 
was  a  necessity  that  it  shonld  be  sufficiently 
defended ;'  which,  in  effect,  it  is,  by  a  firm 
pallucid  membrane,  seemmg  to  be  a  conti- 
naation  of  the  cuticula  stretched  over  it : 
the  epidermis  is  very  proper  for  this  pur- 
pose^  m  being  insensible,  and  destitute  of 
vessels,  and  consequently  not  liable  to  ob- 
stmctions,  and  thus  becoming  opaque.  In 
the  eye  of  the  skate  tribe  there  is  a  digitated 
cnrtaui  which  hangs  over  tbe  pupil,  and 
which  may  shut  out  the  light  when  the  ani- 
mal rests,  being  somewhat  simibur  to  the 
tunica  adnata  of  other  animals." 

We  BOW  proceed  to  notice  the  motioo  of 
fishes,  for  the  celerity  of  which  their  shape 
is  admirably  adapted :  hence,  vesMls  de- 
signed lo  be  navigated  in  water  are  made  to 
imitate,  in  some  degree  or  other,  the  shape 
of  fish ',  but  the  rapidity  of  a  ship  in  sailing 
before  the  wind  is  not  to  be  >compared  to 
the  velocity  of  a  ^sh.  The  faugest  fishes 
are  known  to  overtake  a  ship  in  full  sail 
with  the  greatest  ease,  to  play  round  it 
without  effort,  and  to  surpass  it  at  pleasure. 
Eveiy  part  of  the  body  seems  formed  fi>r 
dispatch :  the  fins,  the  tail,  and  the  motion 
of  the  whole  back-bone  assist  in  the  busi* 
nem ;  and  it  k  to  that  flexibiUty  of  body 
which  mocks  the  efibils  of  art,  that  fishes 
owe  the  great  velocity  of  their  motions. 
Ihe  chief  instramenti  in  a  fish's  motion  are 
its  fins,  air-bladder,  and  tail;  witii  two 
pair,  and  three  single  fin8»  it  will  migrate  a 
thoomnd  leagues  in  a  season,  and  without 
indicathig  any  visible  symptoms  of  languor 
or  fatigue.  The  fins  serve  not  only  to  assist 
die  anfanal  m  progression,  but  in  rising  and 
finking,  in  turning,  and  even  in  leaping  out 
of  the  water.  The  pectoral  fins  serve  to 
push  the,  animal  fiHward,aiid  to  babnce  the 
head  when  it  is  too  large  for  the  body,  and 
lirevent  it  from  tnmbUng  to  the  bottom, 
vrhich  it  infidlibly  wonld  if  the  fins  were  cut 
oA    The  vcotnlfinsy  which  always  lie  fiat 


in  the  wnter,  serve  rather  to  raise 
press  the  body,  than  to  assist  iti 
motioo.    The  domi  fin  acts  as  a  pomcr, 
preservmg  the  animid^s  equilibrium,  while  at 
Mb  the  forward  movement  f  and  the 

fin  is  designed  to  maintain  the  vertical , 

sition  0^  the  body.    By  means  of  the  ai 
bladder,  fishes  can  uicrease  or  diminish 
specific  gravity  of  their  body.    When  they 
contract  it,  and  press  out  the  air,  the  IibIJl 
of  the  body  is  diminished,  and  the  fish  »5«^» 
as  fiu*  as  It  pleases  :  on  relaxing  the  opei»-. 
tion,  the  bladder  acquires  its  natunU  aiie, 
the  body  becomes  specifically  lighter,  and 
the  fish  IS  enabled  to  swim  near  the  siir&ce. 
The  taDy  in  the  last  place,  mny  be  regarded 
as  the  rudder,  directing  tlie  motions  of  the 
fish,  to  which  the  fins  are  only  subser- 
vient. 

With  respect  to  the  nourishment  of  fisb^ : 
they  are  mostly  carnivorous,  though  tiicy 
seize  upon  almost  any  thing  that  fidls  in 
their  ^y,   and  not  uncommonly  devoar 
their  own  offspring :  tliey  seem,  indeed,  to 
manifest  a  particular  predilection  for  what- 
ever tliey  can  swallow  possessed  of  life. 
They  often  meet  with  each  other  in  fierce 
opposition,  and  the  victor,  wifiiout  scruple^ 
devours  his  antagonist    Thus  are  they  irri- 
tated by  the  continual  desire  of  satisfyii^ 
their  hunger ;  and  the  lite  of  a  fish,  fnm 
the  smallest  to  the  greatest,  is  but  one 
scene  of  hostility  and  violence.  Tlic  smaller 
species,  which  stand  no  chance  in  the  no* 
equal  combat,  resort  to  those  shallows  where 
the  larger  are  unable  to  approach.    Tliere 
they  become  invaders  in  their  turn,  and  live 
on  the  spawn  of  large  tishes,  which  they 
find  floatmg  on  the  water,  till  at  length  they 
are  imprisoned,  and  leisurely  devoured  by 
the  mussel,  oyster,  dec  which  lie  in  ambush 
at  the  bottom.    Fbhes  can,  however,  not- 
withstandmg  their  natural  voradty,   live 
long,  apparently,  without  food ;  but  they, 
perhaps,  in  vases  and  other  ornamental  vea- 
sels,  feed  on  insects  too  snail  for  the  human 
eye  to  see ;  or,  it  has  been  thought,  they 
may  have  die  power  of  chemically  decom- 
posmg  water.   We  now  proceed  to  the  sub* 
ject  of  reproduction. 

In  most,  if  not  in  all  fishes,  there  is  a  dif- 
fierence  in  sex,  though  Bloch  and  others 
make  mention  of  individuals,  which  seemed 
to  unite  the  two  sexes,-  and  to  be  real  her- 
maphroditic. The  number  of  males,  it  bm 
been  remarked,  is  about  double  that  of 
fiemales;  and  were  it  not  for  this  wise  pro- 
vision of  nature,  a  Urge  proportion  of  the 
cstupded  eggi  woold  remaui  unfecundatcd« 
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A  few  fpeetes,  indeed,  w  the  eel,  blemiy,  d^tfas  of  the  eeeeo,  «re  nid  to  diooM  tbs 

ht.  ere  vivtperoot;  but  by  ^  the  greater  winter  months;  bnt, in  gcaeni,  those  with 

■amber  are  produced  from  eggi.-  These  which  we  uremrqmimted  choose  the  hottcsl 

httt  compose  the  roe,  ovaries  of  the  females,  months  in  summer,  and  prefer  snch  water 

wbieli  lie  along  the  abdomen,    llie  mik  as  is  somewhat  tepiiied  by  the  beams  of 

of  the  males  Is  disposed  along  tiie  back-  the  sun.  They  then  leaTe  the  deepest  parts 

bone,  in  one  or  two  bags,  and  consists  of  a  of  the  ocean,  which  are  the  coldeat,  and 

whftisb  glandular  substance,  which  secretes  •hoal  ronnd  the  coasts,   or  swim  np  the 

the  spermatic  fluid.    Though  tlie  history  fresh-water  rivers,  whioh  are  warm  as  they 

of  the  generation  of  flshes  be  still  involved  ire  comparatively  shallow,  depoating  their 

in  considerable  obscurity,  it  seems  to  be  eggs  where  the  san^  influence  can  most 

ascertained,  that  no  sexual  union  takes  easily  reach  themy.andseemmgto  takeno 

phiee  among  the  oviparous  kuids,  and  that  further  ehaige  of    their  fotnre  progeny, 

the  eggs  are  fructified  after  exclusion.  They  Of  the  eggi  thus  deposited  scarcely  one  in 

are  of  a  spherical  form,  and  consist  of  a  *  hondred  brings  forth  an  animal,  as  thqr 

yolk,  a  white  part,  and  a  bright  crescent-  are  devonted  by  all  the  lesser  fry  whidi  ft«. 


like  spot,  or  germ.    The  yolk,  which  is  queot  the  shores,    by  aquatic 

usually  sorroonded  by  the  white,  is  round,  the  margin,  and  by  the  larger  flsh  m  deep 

and  not  placed  in  the  middle,  but  towards  water.    Still,  however,  the  aea  is  amply 

one  oir  the  sides;  and  the  clear  spot,  or  supplied  witli  uihabitants:  and   notwith- 

embfyo,  is  situated  between  the  yolk  and  standing  their  own  rapacity,  and  that  of 

the  white.  various  tribes  of  fowls,  the  nnmben  that 


In  thk  spot  tliere  is  observable,  on  the  escape  are  julBcient  to  relieve  the  wants 

day  after  fecundatmn,  a  moveable  point,  of  ^^^  considerable  portion  of  mankind.     Io» 

a  somewhat  doll  appearance.    On  the  thbd  ^^  when  we  consider  the  fecundity  of  a 

day,  it  assumes  the  appearance-  of  a  thickish  ^^^  ^>  the  amoont  will  seem  astonlsh- 

mass,  detached  on  one  side,  and  on  the  ^»    If  we  should  be  told,  for  exaa^, 

other  strongly  adhering  to  the  yolk,  and  that  a  single  bemg  could  in  one  scMon, 

presentmg  the  contour  of  the  heart,  which  prodnce  as  many  of  its  kind  as  there  are 


at  this  period  receives  an  increase  of  mo-  inhabitants  m  England,  it  would  strfte  us 

tion,  while  the  disengaged  extremity,  whidi  ^^  surprise :  yet  the  cod  annually  spawns,, 

forms  the  rudiments  of  the  tail,  is  perceived  according  to    Lewenhoeck,  above  nine 

to  move  at  mtervab.    On  the  fonrth  day,  million  of.  eggs  contamed  m  a  sin|^  von. 

the  •pubations  of  the  heart,  and  the  move-  1^  flounder  is  commonly  known  to  pro* 

mento  of  the  whole  body  occur  in  quicker  <lnce  above  one  million ;  and  the  madmrel 

succession.    On  the  fifth,  the  circulation  of  i^ve  ^^  hundred  thousand ;  a  hening  of 

the  humours  hi  the  vessels  may  be  discern-  «  moderate  siie  will  yieM  at  least  ten  thou* 

ed,  when  the  fish  is  in  a  particular  position.  mo<1  »  •  carp,  of  Iborteen  inches  in  length, 

On  the  snth,  the  back-bofle  any  be  dis-  contained,  accordmg  to  Petit,  two  hundred 

thictly  recognised.     On  the  seventh,  two  •»!  sixty-two  thooand  two  hundred  and 

Mack  points,  whidi  are  the  eyes,  and  the  twenty-four;  and  another,  sixteen  mches 

whole  form  of  the  ammal,  are  visible  to  the  loof*  contained  three  hundred  and  fbrty-two 

Mked  eye.    Although  the  yolk  gradually  thousand  one  hundred  and  forty-four;  a 

dfaidnidies  as  the  embryo  enlarges,  the  in-  perch  deposited  three  hundred  and  ti^itj 

ehided  anfanal  cannot  yet  stretch  itself  at  thousand  six  hundred  and  forty;  and  a 

length,  but  osakes  a  curve  with  its  taU.    Its  female  sturgeon,  seven  million  aU  hondred 

motkras  are  then  so  brisk,  that  when  it  tarns  ^od    fifty-three   thousand    two    hnndred* 

its  body,  the  yolk  turns  with  it;  and  these  The  nviparous  species  are  by  no  meaiM 

motions  beeomemore  and  more  fineqnent,  m  firnitfnl;   yet  the  blenny  brings  forth 

as  the  moment  of  birth,  which  happens  two  or  three  hundred  at  a  tune,  all  ah? e 

between  the  seventh  and  nhith  day,  ap-  «id  playing  round  the  parent  together, 

praachea.    By  repeated  strekes  of  the  tail,  Piscts,  m  astronomy,  the  twelfth  sign 

the  covering  of  the  egg  at  length  gives  vray,  or  constelhition  of  the  aodiac*    The  stars  hi 

and  the  flsh  comes  forth,  first  by  the  tail,  Pisces,  hi  Ptolemy's  catalogue,  are  thirty 


redoubling  its  eflbrts,  till  it  detach  its  head ;  dght ;  in  Tycho's  thirty-three ;  and  m  the 

and  then  it  moves  nimbly,  and  at  liberty,  Britannic  catalogue  one  hundred  and  nine, 

hi  iti  new  element.  PISCIDA,  in  botany,  a  genos  of  the 

Fishes  have  diflerent  seasons  for  deposit-  Dmdelphhi   Decandria   dam   and    order. 


log  their  spawn.    Some,  which  live  hi  the    NatunI  order  of  FapUionacesr,  or  Legumi- 
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tuwtt.  Es.nntiat  clnracter:  Btigma  acute; 
legume  mnged  foar  way?.  There  are  two 
species,  uiz.  P.  erythrioa,  Jamaica  dog- 
wood tree,  and  P.  carthagineittis,  both  na- 
-  ti^^oftheWegt  Indies. 

PI8CIS  aurinlitf  the  soathem  fish,  is  a 
eoDstellatioD '  in  the  southern  hemisphere, 
being. one  of  the  forty-eight  constellations 
mentioned  by  the  ancients.  The  star  toma- 
bant,  of  the  first  magnttnde,  is^n  tlie  mouth 
of  this  fish.  Piscis  yolans*  the  flying  fish, 
Is  a  small  constellation  of  the  southern  he- 
mbphere,  added  by  the  modems :  it  con- 
tains eight  stars,  but  is  not  visible  in  our 
latitude. 

PISONIA,  in  botany,  so  named  in  ho- 
nour of  William  Piso,  a  physician,  a  genus 
^  of  the  Polygamia  Dioecia  chus  and  order. 
Natural  order  of  Nyctagines,  Jussieu.  Es- 
aential  character:  calyx  scarcely  any ;  co- 
rolla bellshaped,  five-cleft;  stamina  five  or 
six ;  pistil  one ;  capsule  superior,  one^ceUed, 
valveless :  male  and  female  on  the  same  or 
on  different  plants.    Ibere  are  five  species. 

PISTACIA,  in  botany,  a  genus  of  the 
Dioecia  Pentandria  class  and  order.  Na- 
tural order  of  Amentaces.  Terebintacese, 
Jussieu.  Essential  character:  male  an 
ament;  calyx  five*cleft;  corolhi  none:  fe- 
male distinct;  calyx  trifid;  corolla  none; 
styles  two ;  drupe  one-seeded.  Tliere  are 
six  specif,  among  which  we  shall  notice 
the  P.  lentiscns,  mastick  tree ;  it  is  about 
eighteen  or  twenty  feet  in  height,  the 
trunk  is  covered  with  a  greyish  bark,  the' 
branches  are  numerous,  the  leaves  have 
three  or  four  pairs  of  small  leaflets,  of  a 
Ittdd  green  on  tlieir  upper,  but  pale  on  their 
under  side  -,  the  male  flowers  come  out  in 
loose  dusters  from  the  sides  of  the  branches, 
of  an  herbaceous  colour,  appearing  in  May, 
and  soon  falling  off;  they  are  generally  on 
different  plants  from  the  fruits,  which  also 
grow  in  clusters,  and  are  small  berries  of  a 
bhck  colour  vrhen  ripe^ 

PISTAZITE,  in  mineralogy,  isof  pisik- 
.  cfaio  gteen,  passing  sometimes  into  ohve 
green,  and  bUckish  green.  It  occun  mas- 
sive and  crystallized.  Internally  it  is  shin- 
ing; fractnfte  sometimes  foliated,  some- 
times narrow,  parallel  and  stellular,  diverg- 
ing radiated.  It  is  hard,  easily  firangihle, 
and  not  veiy  heavy.  It  occurs  in  beids  in 
primitive  mountains  in  Norway,  Germany, 
and  France. 

PISTIA,  in  botany,  a  genus  of  the  Mo- 
nadelphia  Octandria  class  and  order.  Na* 
tural  order  of  MiscellaneaB.  Hydrochari- 
dcs,  Juasieu.    Essential  character:   calyx 
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none^  corolla  one*petaUed, 
entire ;  anthers  six  or  eight,  placed 
filament ;  style  one ;  capsule  one-oellesi 
the  bottom  of  the  corolla.    There 
one  species,  eis.  P.  stratiotes,  a  aatii 
Asia,  Africa,  and  South  America,  in 
nant  waters. 

PISTILLA,  in  botany.    See  Botai 

PISTOLE,  a  gold  coin  struck  in 
and  in  several  parts  of  Italy,  Switzerlaiad, 
&c.  equal  to  about  ten  shillings  wmI  nix- 
pence  of  oiu*  money. 

PISTON,  in  pump-work^  is  a  short  cy* 
linder  of  me^,  or  other  solid  sul 
fitted  exactly  to  the  cavity  of  the  barrel 
body  of  the  pump.    There  are  two  kinds 
pistons  used  in  pumps,  the  one  vrith  a  vali 
and  the  otlier  without  a  valve,  called  a  fbroer. 

PISUM,  in  botany,  pea,  a  genus  of  the 
Diadelphia    Decandria   class    and 
Natursil  order  of  Papilionacese,  or 
nosae.    Essential  character:  style 
lar,  above  keeled,  pubescent;  calyx  has  tbe 
two  upper  segments  shorter.    There  are 
three  species,  of  which  we  shall  mentioii 
P.  sativum,  the  common  pea.    Many  wi- 
eties  of  this  are  cultivated   in 
the  Hotspurs  and  Hastings  have  their 
from  their  coming  to  bear  eariy  in  the 
son ;  new  varieties  of  these  are  raised  sd- 
most  every  year,  which,  because  they  differ 
in  some  slight  particular,  are  sold  at  an  md- 
vanced  price,  having  frequently  the  naAes 
of  tlie  persons  who  raised  them,  or  the 
place  where  tliey  first  grew.    These  varie- 
ties are  not  permanent,  and,  withoot  tbe 
greatest  care,  will  soon  degenerate. 

PITCAIRNIA,  in  botany,  a  genus  of 
the  Hezandria  Monogynia  class  and  order. 
Natural  order  of  Coronarise.  Bromeli», 
Jussieu.  Essential  character :  calyx  threb- 
leaved  or  tliree-parted,  lialf  superior;  co- 
rolla three-petalled,  with  a  scale  at  the  base 
of  each  petal ;  stigmas  tliree,  contorted ; 
capsule  three,  opening  inwards;  seedr 
winged.  There  are  three  species,  natives 
of  the  West  Indies. 

PITCH,  a  tenacious  oily  sobstaooe, 
drawn  chiefly  from  pines  and  fin,  and  used 
in  shipping,  medicine^  and  varioiu  other 
arts  ]  or  it  is  more  properly  tar,  inspissated 
by  boiling  it  over  a  slow  fire.  The  method 
of  procuring  the  tar,  is  by  cleaving  the  trees 
into  small  billets,  which  are  laid  in  a  furnace 
that  has  two  apertiwes,  through  one  of 
which  the  fire  is  put,  and  through  the  other 
the  pitch  is  gadiered,  which,  oosii^  from 
the  wood,  runs  along  the  bottom  of  the 
furnace  into  placet  made  to  fecdve  it. 
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Wficn  the  smoke,  which  it  here  very  thtek» 
IpT^s  it  its  blacknets ;  tliis  is  called  tar, 
'Which,  on  being  boiled,  to  consame  more 
of  iti  moisture,  becomes  pitch.  There  it 
another  method  of  drmwiog  pitch,  used  in 
the  Levant:  a  pit  is  dn«r  in  the  groand, 
two  ells  in  diameter  at  the  top,  bat  con- 
tracting as  it  grows  deeper;  this  Is  filled 
with  branches  of  pine,  cloven  into  shivers ; 
the  wood  at  the  top  of  the  pit  is  then  set  on 
6re,  and  baming  downwards^  the  tar  runt 
from  it,  out  of  a  hole  made  in  the  bottom ; 
and  tliis  is  boiled,  as  above,  to  give  it  the 
consistence  of  pitch.    See  Turpbntinb. 

Pitch,  in  mosie,-  the  acnteness  or  gi«> 
Tity  of  any  particular  sound,  or  of  the  ton- 
ing ^  any  instrmnent  A  sonnd  less  actite 
than  some  other  soand  with  whicli  it  is  com* 
pared,  is  said  to  be  of  a  lower  pitch  than 
that  odier  sound ;  and  ncs  Mrsa* 

PITCHING,  in  naval  affiiira,  is  the  ver^ 
tical  vibration  which  the  length  of  a  ship 
makes  about  her  centre  of  gravity,  or  the 
motioD  by  which  she  plnoKes  her  head  and 
after  part  alternately  into  the  hollow  of  the 
sea.  This  motion  may  proceed  from  the 
waves  that  agitate  the  vessel,  or  tlie  wind 
acting  upon  the  sails,  which  mkkes  her 
stoop  at  every  blast. 

PITCH  ptpe,  in  music,  ao  instrmnent 
used  by  vocal  practitioners  to  ascertain  the 
pitch  of  the  key  in  which  they  are  abont  to 
sing.  It  is  blown  at  one  end,  like  a  com* 
mon  flute,  and  beiag  shortened  or  lengtli- 
ened  by  a  scale,  is  capable  of  producing, 
with  great  eiactnesS|  all  the  semitones 
within  its  compass. 

Pitch  sfoae,  in  mineralogy,  isof  varions 
cotohrs,  as  grey,  green,  yellow,  and  red,  in 
theii'  several  shades,  but  generally  of  the 
paler  cast.  It  eccars  io  mass.  Internally 
it  is  shining,  with  a  greasy  lustre.  Its  frac- 
(are  is  eoacfaoidal,  passing  into  splintery*  it 
approaches  to  homstone.  Its  fiagments 
are  angafatf  and  sharp-edged.  Sometimes 
k  ocean  in  smooth  grannhtf  distinct  con* 
cretions.  It  is  hard,  brittle,  and  easily 
frangible,  and  the  specific  gravity  is  <.3. 
It  is  fusible,  by  meaiM  of  the  blow-pipe, 
aalo  a  porous  enamel.    It  is  composed  of 
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Tliis  mmeral  occurs  in  moontain  masses', 
and  constitutes  entire  moimtains.  It  forms 
the  base  of  a  particular  kind  of  porphyry, 
and  abounds  in  many  parts  of  Germany  and 
Siberia. 

.  PITTOSPORUM,  in  botany,  a  genus  of 
thePentandria  Monog3rnia  class  and  order« 
Essential  character  x  calyx  decidnoos ;  pe« 
tals  five,  converging  into  a  tube ;  capsule 
two  to  ^^e  valvedy  two  to  five  celled  ;  seeds 
covered  with  a  pulp.  Tliere  are  three 
species. 

PIVOT,  a  foot  or  shoe  of  iron,  or  other 
metal,  usually  conical,  or  terminating  in  a 
point,  whereby  a  body,  intended  to  turn 
ronnd,  bears  on  another  fixed  at  rest,  and 
performs  its  circumvolutions.  The  pivot 
uanally  bears  or  turns  round  in  a  sole,  or 
piece  of  iron  or  brsss,  hollowed  to  receive 
it. 

PLACARD,  or  Placart,  among  fo- 
reigners, signifies  a  leaf  or  sheet  of  paper, 
stretched  oat,  and  applied  on  a  wall  or  post, 
contaim'ng  edicts,  regtilations,  &c. 

PLAGE,  in  law,  where  a  &ct  was  com- 
mitted, is  to  be  alledged  insppeals  of  death, 
indictments,  dec. 

Pi.%CB,  in  philosophy,  a  mode  of  space, 
or  that  part  of  immoveable  space  which 
any  body  possesses.  Place  is  to  space  or 
expansion,  says  Mr.  Locke,  as  time  is  to' 
duration.  Our  idea  of  place  is  nothing  but 
the  rehitive  position  of  any  thing  widi  re- 
feretace  to  its  distance  from  some  fixed  and 
certsin*  points.  Whence  we  say,  that  a 
thing  has  or  has  not  changed  place,  when  its 
distance  either  is  or  is  not  altered  vrit|i 
respect  to  those  bodies  with  which  we  have 
occasion  to  compare  it.  That  this  is  so, 
continnes  that  great  philosopher,  we  wKf 
easily  gatlier  from  hence,  that  we  have  no 
idea  of  the  place  of  the  nnivene,  though  we 
can  of  all  iu  parts.  To  say  that  the  world  u 
somewhere,  meatts  no  more  than  that  it  doea 
exbt:  however,  the  word  place  is  some- 
times taken  to  signify  that  space  vrhich  any 
body  takes  np ;  and  in  this  sense,  according 
to  the  same  author,  the  notveiiemay  bo 
eosweivcd  in  a  place :  but  he  thinks  that 
this  portion  of  infinite  space  possessed  by 
the  material  wortd,  might  more  property  bo 
called  extension. 

PkACB,  inwar,  a  general  name  for  all 
kinds  of  fortresses  where  a  party  may  de« 
fejid  themselves  :*thHs,  1.  A  stroqg  or  forti- 
fied place,  is  one  flanked,  and  covered  with 
bastions,  t.  A  regular  place,  one  whose 
angles,  sides,  bastions,  and  other  parts,  are 
eqaal ;  and  this  is  asaally 
Cc 
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Irom  the  onmber  of  its  angfeB,  ib  a  peiita-  needle,  and  a  laint  index  with 

gonjhexagiony&c.  3.  Irregnlar  place,  is  one  and,  lastly,  on  the  edge  of  the 

whose  sides  and  angles  are  unequal.    4«  maiiced  degrees  and  minatcs.    See   Sv 

Place  of  arms,  is  a  strong  city  or  town  vbyimc. 

pitched  upon  for  the  chief  magazine  of  an        Plaiv  mmber^  is  a  ninnber  tbmM. 

army ;  t>ir,  in  a  dty  or  garrison,  it  is  a  laige  produced  by  the  multiplication  of 

open  spot  of  ground,  usually  near  the  centre  bem  into  one  another:  thus  SO  ia 

of  the  place  where  the  grand  guard  is  corn*  number  produced  by  the  multipiiica 

monly   kep^,   and  the  garrison  holds  its  5  and  4. 

lendesvous  at  reviews  ;  and  in  cases  of       Plain  proMcm,  in  matbenmticsy  i 

alarm  to  receive  orders  from  the  governor,  a  problem  as  cannot  be  solved 

5.  Place  of  arms  of  an  attack,  in  a  siege,  is  a  caUy,  but  by  the  intersection  eitiber 

spacious  place  covered  from  tiie  enemy  by  a  right  line  and  a  drcle,  or  of  the 

parapet  or  epaulement,  where  the  soldiers  ferences  of  two  circles ;  as,   g[r 

are  posted  ready  to  sustain  those  at  work  greatest  side,  and  the  sum  of  the  otber  two 

in  the  trenches  against  the  soldiers  of  the  sides  of  a  righ^angled  trianglOy  to  fiml   the 

garrison.    6.  Pbce  of  arms  particular,  in  a  triangle,  as  also  to  describe  a  trapeiinaia  ttet 

garrison,  a  pUce  near  every  bastion  where  shall  make  a  given  area  of   fimr    ^iwoi 

the  soldiers  sent  from  the  grand  place  to  the  lines.    Such  problems  can  only  h*Tc  two 

quarten  assigned  them,  relieve  those  that  solutions,  because  a  right  Ime  can    oof^ 

are  either  upon  the  guard  or  in  sight    7.  cut  a  circle,  or  one  circle  cnt  anotiier  ia 

Place  of  arms  without,  is  a  place  allowed  two  points. 

to  the  covert  way  for  the  planting  of  cannon,        Plain,  in  heraldry,  sometinea 

to  oblige  tiiose  who  advance  in  their  ap-  the  point   of  the   shield,  when 

proaches  to  retire.    8.  Phtoe  of  arms  In  a  square ;  a  part  remaining  under  the 

camp,  a  large  place  at  the  bead  of  the  of  a  different  colour  or  metal  from 

camp  for  the  army  to  be  rpnged  in  and  alueld.    This  has  been  sometimea  naed  as  a 

drawn  up  in  battalia.    Thereis  also  aphice  mark  of  bastardy,  and  ealled  cfaampaigBe  ; 

|br  each  particular  body,'  t^oop,  or  com-  for,  when   the  legitimate  desceadaata   of 

pany,  to  assemble  in.  bastards  have  taken  away,  the  bar,  fiOet,  or 

PLACENTA.    See  Midwifbrt.  traverse  borne  by  their  fathen,  they  are  to 

PLAGIANTHUS,  in  botany,  a  genus  of  cnt  the  point  of  the  shield  with  a 

the  Monadelphia  Dodecandria  chus  and  colour  called  pkun. 
order.     Essential   character :  calyx  five-        PLATSE.    See  PLBCRONBCTBt. 
deft ;  petals  five,  two  approximating,  re-        PLAN,  in  general  denotes  the 

mote  firom  tlie  other  three ;  berry.    There  tation  of  something  drawn  on  a   plane  : 

IS  but  one  species,  wiz.  P.  divaricatns,  a  na-  such  are  maps,  charts,  ichnognphlesy  Scd 

tive  of  New  Zealand.  See  Map,  Chart,  fitc. 

PLAGIARY,  in  philology,  the  purloin-        The  term  plan,  however,  is  particQlarly 

ing  another  person's  works,  and  putting  used  for  a  draught  of  a  baUdmg,  snch  as  it 

tliem  off  for  a  man's  own.  appears,  or  It  intended  to  appear,  on  tha 

PLAGUE.    Any  mfectious  distemper  in  ground  ;  shewing  the  extent,  divirion,  ami 

foi'eign  countries   may    be  declared  the  distribution  of  its  area^ or jgrouadplor, into 

plague,  by  the  King's  proclamation.    And  apartments,  rooms,  passages,  &c    A  goo* 

there  are  several 'Very  salutaiy  regulations  metrical  plan  is  that,  wherein  the  solid  and 

by  our  statute  law  for  the  peifbrmance  of  vacant  parts  are  represented  in  their  aata- 

qoarantine  in  order  to  prevent  the  extend-  nl  proportions.  The  raised  plan  of  a  boiid* 

ing  of  infection.  ing,  is  the  same  with  what  is  olhcrwiia 

PLAIN  «a6k,  in  surveying,  a  very  simple  called  an  elevation,  or  orthography.     A 

instrument,  whereby  the  draught  of  a  field  perspective  pkn,  is  that  exhibited  by  da* 

is  taken  on  the  spot,  without  any  future  gradations,  or  diminutbns,  aooordinf  t»  the 

protraction.     It  is  generally  of  an  oblong  rales  of  perspective, 
rectangular  figure,  and  supported  by  a  Iql-        PLAN  ARIA,  in  natural  hhtory,  a  goM 

ernra,  so  as  to  turn  every  way  by  means  of  a  of  the  Vermes  Intestina  ctass  and  order, 

ball  and  socket.    It  has  a  moveable  frame.  Generic  character  :  body  gelatinous,  fiat- 

which  serves  to  hold  fast  a  clean  paper ;  tish,  with  a  double  ventral  poie ;  month 

and  the  sides  of  this  frame,  facing  the  pa-  terminal.    There  are  about  fifty  speciea  di- 

per,  are  divided  into   equal  parts  every  vided  into  six  sections,  distinguished  by  tha 

way.    ithMthoabos  withaa^;iietieal  mmberof  their  eyet;  A  without  eyait  B 


tola 


3i? 


PLA  PLA 

V 

'with  a  single  eye :  C  with  two  eyes :  D  with  Am,  end  does  not  stand  ont  above  an  hab'g 

tfaiee  eya :  B  with  fonr  eyes  :  and  F  with  breadth ;  it  is  chiefly  used  for  shooting  the 

numerous  eyes.    Of  the  first  division  we  edge    of  a  board  perfectly  straight,  for 

nay  notice,  P.  <|iiadranguUris  ;  body  pale^  jointuig  tables,  &c.    4.  The  stfike-block» 

ovate,    very    sharp-pointed    before,   and  which  is  like  the  jointer,  bat  shorter :  its 

'Winged  with  small  cnrled  longitudinal  mem-  use  is  to  shoot  short  joints.    5.  The  rabbit- 

brines.    It  is  found  in  ditches  among  duck*  plane,  which  is  used  in  cutting  the  upper 

weed  ;  veiy  soft,  peUocad,  of  a  changeable  edge  of  a  board,  stnught  or  square,  down 

form,  and  moves  like  a  slug,  leaving  a  slime  into  the  stuff,  so  that  the  edge  of  another 

on  the  bodies  it  passes  over  ;  when  it  meets  eut  after  the  same  manner,  may  jom  in  vrith 

another  animal  it  draws  itself  m  like  a  it,  on  the  square ;  it  is  also  used  in  strikuig 

^-       anail.  hiciu  on  mouldinga ;  the  iron  or  chissel  of 

^ '           PL/%N£,  in  geometry,  denotes  a  plain  this  plane  is  as  broad  as  its  stock,  that  the 

awfoee,  or  one  that  lies  evenly  between  its  angle  may  cot  straight,  and  it  delivers  its 

bounding  lines:  andasa  tight  fine  is  the  shavings  at  the  sides,  and  not  at  the  top, 

shortest  extension  from  one  pomt  to  an-  Uhe  the  others.    6.  The  plough,  which  is  a 

^       other,  so  a  pbinsnrfoce  is  the  shortest  ex-  narrow-rabbit  plane,  with  the  addition  of 

^  '       tension  from  one  line  to  another.    In  astro-  two  staves,  on  which  are  shoulders :  its  use 

^^       Boasy,  eonics,  Ac  the  term  plane,  is  fre-  is  to  plough  a  narrow  square  groove  on  the 

■  ^       ^qnently  used  for  an  imaginary  surfoce,  sop-  edge  of  a  board.    7.  Moulding-plane,  which 

^ '       posed  to  cnt  and  pass  through  solid  bodies  $  ve  of  various  kinds,  accommodated  to  the 

and  on  this  foundation,  is  the  whole  doctrine  various  forms  and  profiles  of  the  moulding  ; 

»'        of  conic  sections  built    See  Conic  sr»-  » ^be  round-plane,  the  hoUowphine,  the 

^'        ftras.  ogee,  the  snipe's  bill,  &r.  which  are  all  of 

^  ^           In  perspective,  we  meet  with  the  perspee-  several  sizes  from  half  an  mcb,  to  an  inch 

>  ■        tive  plane,  which  is  supposed  to  be  pellucid,  ^od  a  half. 

«*         and  perpendicuhv  to  the  horison  ;  the  hori-  PLAN E  tree.    See  Platanus. 

M         sontal  phiae,  supposed  to  pass  through  the  PLANET,  a  celestial  body,  revolving 

3^         spectator's  eye,  parallel  to  the  horison ;  the  round  the  Son  as  a  centre,  and  coutinuaUy 

ti         geometrical  plane,  likewise  parallel  to  the  changing  its  position,  with  respect  to  the 

^         horiioa,  whereon  the  object  to  be  repre-  fixed  stars;  whence  the  name  planet,  whicb 

i^         sented  is  supposed  to  be  placed,  Sec,    See  is  a  Greek  word  signifying  wanderer. 

Pbrspbctiyb.  Tlie  planets  are  usually  distinguished  into 

I  The  plane  of  projection,  m  the  stereo-  primary  and  secondary.  The  primary  ones,. 
«         graphic  projection  of  the  ^here,  is  tfiat  on  called,  by  way  of  eminence,  planets,  are 

I I  which  the  projection  is  made ;  correspond-  tiiose  which  revolve  round  the  Sun  as  a  cen- 
ft          ing  to  the  perspective  plane.  tre ;  and  the  secondary  planets,  more  usually 

Plawb,  m  joinery,  an  edged  tool,  or  m-  called  satellites,  or  moons,  are  those  which 

IT          strument  for  paring  and  shaving  of  wood  revolve  round  a  primary  planet  as  a  centre, 

r          smooth.  It  consists  of  a  piece  of  wood,  very  end  constantly  attend  it  in  its  revolution 

I           smooth  at  bottom,  m  a  stock  or  sliaft ;  in  nmnd  the  Sun.    See  Astroiiovt. 

4           the  middle  of  which  is  an  aperture,  through  The  primary  planets  are  again  distinguish- 

which  a  steel-edge,  or  chissel,  placed  ob-  ed  into  superior  and  inferior.  The  superior 

;           limiely,  passes,  this  befaig  very  sharp,  takes  planets   are  those  further  from  the  Sun 

1           off  the  Miequalities  of  the  wood  it  is  slid  than  our  Earth ;  as  Mars,  Jupiter,  Saturn, 

I           along.  Planes  have  various  names,  according  and  the  Herschel:  and  the  iniferior  planets 

f           to  their  varieos  forms,  siaes,  and  uses  :  as,  are  those  nearer  the  Sun  than  eur  Earth ; 

I           1.  The  fore-pfauie,  which  is  a  very  long  one,  as  Venus  and  M errory :.  for  the  astronomy, 

I  '        and  is  nsoaUy  that  which  is  fint  used  :  the  and  other  peculiarities,  of  vrhich,  see  Ju* 

edge  of  its  uroo  or  chissel  is  not  ground  pitbr,  Mars,  dec. 

straight,  but  rises  with  a  convex  arch  m  the  Plambts,  nature  9f  the.  That  tiie  planets 

middle ;  its  use  Is  to  take  off  the  greater  ir-  are  opaque  bodies,  fike  our  Earth,  appean 

regnbritiea  of  the  stufl^  and  to  prepare  It  for  evident  for  the  following  reasons :   i .  Since 

the  sBBOotfaingplane.    t.  The  smoothing-  in  Venus,  Mercury,  and  Man,  only  that 

pfame  Is  short  and  small,  its  chbsel  being  part  of  die  disc  iUuminated  by  the  Sun,  to 

finer :  its  use  is  to  take  off  the-greater  irre«  fonnd  to  shine ;  and,  again,  Venus  and  Mer* 

gularities  left  by  the  fore-plane,  and  to  pre-  cmy,  when  between  the  Earth  and  the  Sun, 

pare  the  wood  for  tiie  jointer.     S.  The  nppear  like  daric  spots,  or  maculssy  on  the 

Hnteristhek>a|eit«raU;  its  edge  is  very  Snn'kdisc;  it  is  evident  that  Mars^VeuMk 
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and  Merciiry,are  opaque  bodies,  iUominated 
with  tlie  borrowed  iight  of  the  Sun.  •  And' 
the  same  appears  of  Jupiter,  from  its  being 
▼oid  of  liglit  in  tiiat  part  to  which  the  sha- 
dow of  the  sateDites  reaches,  as  well  as  in 
that  part  turned  from  the  Sun ;  and  that  his 
satellites  are  opaque,  and  reflect  the  Sun*8 
light,  is  abundantly  shown.  Wherefore,  since 
Saturn,  with  his  ring  and  satellites,  only 
yield  a  faint  iight >Yainter  considerably  tlian 
that  of  the  fixed  stars,  though  these  be 
vastly  more  rehiote,  and  than  that  of  the 
rest  of  the  planets ;  it  is  past  doubt,  he  too, 
with  his  attendantsi,  are  opaque  bodies.  S. 
Since  tlie  Sun's  light  is  not  transmitted 
tlirough  Mercury  and  Venus,  when  placed 
against  him,  it  is  >pUin  they  are  dense 
opaque  bodies;  which  is  likewise  evident  of 
Jupiter,  from  his  hiding  the  satellites  in  hia 
shadow;  and  tlierefore^  by  analopy,  the 
same  may  be  concluded  by  Saturn.  S.  From 
the  variable  spots  in  Venus,  Mars,  and 
Jupiter,  it  is  evident  these  planets  have  a 
changeable  atmosphere ;  which  cJiangeable 
atmosphere  may,  by  a  like  argument,  be 
.  inferred  of  the  satellites  of  Jupiter,  and 
therefore  by  «iniiIitode  the  same  may  be 
concluded  of  the  other  planets.  4.  In  like 
manner,  from  the  mountains  observed  in 
Venus,  the  same  may  be  supposed  in  the 
other  planets.  5.  Since  tlien,  Saturn,  Ju- 
piter, both  their  satellites,  Mars,  Venus, 
and  Mercury,  are  opaque  bodies,  shinuig 
with  ]he  Sun's  borrowed  iight,  are  fumisii- 
ed  with  mountain?,  and  encompassed  with 
a  changeable  atmosphere;  they  have,  of 
consequence,  watur^,  seas,  &cc.  as  well  as 
dry  land,  and  are  bodies  like  the  Moon,  and 
therefore  like  tlie  Eartli,  And  hence,  it 
seems  highly  probable  that  the  other  planets 
have  theur  animal  inhabitants,  aa  well  as  our 
Earth. 

Planets,  mosses  of.  It  would  appear, 
at  6rst  view,  impossible  to  aM:ertain  the 
respective  masses  of  the  Sun  and  planets, 
and  to  calculate  tlie  velocity  with  which 
heavy  bodies  fall  towards  each  when  at  a 
given  distance  from  tlieir  centres ;  yet  these 
points  may  be  determined  from  tlie  theory 
of  gravitation  without  mueli  diffiaiky.  It 
follows,  however,  from  certain  theorems 
relative  to  centrifugal  forces,  that  the  "gra- 
Titation  of  a  satellite  towards  its  phmet^is 
to  the  gravitation  of  the  Earth  towards  the 
Sun,  as  th^  mean  distance  of  the  satellite 
from  its  primary,  divided  by  the  square  of 
the  time  of  its  sidereal  revolution,  or  the 
mean  distance  of  the  Earth  from  tlie  Sun 
'divided  by  the  square  of  a  sidereal  year. 
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To  bring  iheie  gravitations  to  the  same  dU • 
tance  from  the  bodies  wliich  produce  thena, 
.we  must  multiply  them  respectively  by  tbe 
sqnares  of  the  radii  of  the  orbits  which  are- 
described  •:  and,  as  at  equal  distances  the 
masses  are  proportional  to  the  attractiona, 
the  mass  of  tbe  Eartli  is  to  that  of  the  Sun 
as  the  cube  of  the  mean  radius  of  tbe  orbit 
of  the  satellite,  divided  by  the  square  of  tbe 
time  of  its  sidereal  motion,  is  to  the  cube  of 
the  mean  distance  of  the  Earth  f  irom  the  Sun, 
divided  by  the  square  of  the  sidereal  year. 
Let  ns  apply  this  result  to  Jupiter.  Hie 
mean  distance  of  his  fourth  satellite  sub* 
tends  an  angle  of  1 530".86  decimal  secomla. 
Seen  at  the  mean  distance  of  the  Eartfa 
from  tlie  Sun,  it  would  appear  under  an 
angle  of  7964"  .76  decimal  seconds.  The 
radius  of  the  circle  contatna  636,619"  .8  de- 
cimal seconds.  Therefore  the  mean  radii  of 
the  orbit  of  Jupiter^  fourth  satellite,  and  of 
tlie  EarUrs  orbit  are  to  each  other  as  these 
two  numbers.  The  time  of  the  sidereal 
revolution  of  the  fourth  satellite  is  16.6890 
days;  the  sidereal  year  is  365.2564  daya. 

These  data  give  ns  ,,^.  .^.  for  the  mass  of 

Jupiter,  that  of  the  Sun  bttng  represented 
by  I.  It  is  necessary  to  add  unity  to  tiie 
denomination  of  this  fraction,  because  the 
force  which  retains  Jupiter  in  his  orbit  ia 
tlie  sum  of  the  attiactiona  of  Jupiter  and 
the  Son.     The  mns^  of  Jupiter  is  then 

^.   The  mass  of  Saturn  and  Hendiel 
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may  be  calculated  in  the  same  manner. 
That  of  the  Earth  is  best  determined  by  the 
following  method :  If  we  take  the  mean 
distance  of  the  Earth  from  tlie  Sim  for 
unity,  the  arch  described  by  the  Earth  in 
a  second  of  time  will  be  the  ratio  of  tbe 
circumference  to  the  radina  divided  by  the 
number  of  seconds  in  a  sidereal  year.  If 
we  divide  the  square  of  that  arch  by  the 

diameter,  we  obtain     ^^^    for  its  versed 

sine,  which  ia  the  deflecti<A  of  the  Earth 
towards  the  Sun  in  a  second.  But  on  that 
parallel  of  the  Earths  surface,  the  square  of 
the  sine  of  whose  latitude  ia  f,  a  body  fiiOa 
in  a  second  16^  feet  To  reduce  Chb  attrac- 
tion to  the  mean  distance  of  the  Earth  fh>m 
the  Snn,  we  must  divide  the  number  by  the 
feet  contained  in  that  diataooe;  hot  the 
radius  of  the  Earth  at  the  above-mentioned 
parallel  ia  19,614,648  Fiench  feet.  If  we 
divide  this  number  by  the  tangent  of  tho 
solar  parallax,  we  obtaui  the  mean  radina  of 
the  Buth%  orbit  expraaied  in  feet.    TIm, 
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•ffeet  ot  die  attnction  of  the  Earth  at  a 
distance  eqnal  to  tlie  mean  radius  of  its 

orbit,  is  equal  to        /? —  mnltiplied  by 

the  cube  of  the  tangent  of  the  solar  parallax 
_  1479560.5      „  ,,  -  .. 

— i<P» — •    Hence  the  masses  of  the 

Sun'  and  Earth  are  to  each  other  as  tlie 
numbers  1479560.5  and  4.486113;  there- 
fore the  mass  of  the  Earth  is  ^  ^^  ^,  that 

of  the  8an  being  «nity.  M.  de  la  Phice 
calcniated  the  masses  of  Mars  and  Venus 
from  the  secular  diminution  of  the  obliquity 
of  the  ecliptic,  and  from  the  mean  accelera- 
tion of  the  Moon's  motion.  The  mass  of 
Mercury  he  obtained  from  its  volume,  sup- 
pomg  the  densities  of  tliat*  planet  and  of 
the  Earth  reciprocally  as  their  mean  din- 
taace  from  the  Sun,  a  role  which  holds 
«rith  respect  to  the  Eartli,  Jupiter,  and 
Saturn.  Tlie  IbHowing  table  exhibits  the 
masses  of  the  difiereot  planets,  that  of  the 
Sun  tieing  unity : 

'""="'^"- mSaTo 

Venus •••••   -. 

5UJi:i7 

Earth ~-i— .      - 

Mars. -- — : — . 

•»"'"•'•"- iu^ 

*•'"" 334^ 

Herschel — r--- 
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Hie  densities  of  bodies  are  proportional 
to  their  roa«ses  divided  by  their  bulks ;  and 
when  bodies  are  nearly  spherical,  their 
bulks  are  as  the  cubes  of  their  semi-dia* 
meters  of  coarse  the  densities  in  that  case 
are  as  the  maiscs  divided  by  the  cubes  of 
the  lemi-diameters. 

Plambts,  mtiwM  of  the.  Eadi  of  the 
prissaiy  planets  bend  their  course  about 
the  centre  ef  the  Sun,  and  are  accelerated 
io  tfasir  notions  as  they  approach  to  him^ 
and  retarded  as  they  reeede  from  him;  so 
that  a  ray,  drawn  from  any  one  of  tliem  to 
ths  San,  always  describes  equal  spaces,  or 
areas,  io  eqnal  times:  whence  it  follows 
that  the  power  which  bends  ttieir  way  into 
a  earre  liaCy  must  be  directed  to  the  Sun. 
Tins  power  is  no  other  tlMo  that  of  gravis 
latiSD,  whicfa  we  have  already  proved  to  in- 
crcMe,  as  the  square  of  the  planet's  distance 
ton  the  Son  decreiaea.    See  Gbatitii- 
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Tiov,  ice.    But  the  universality  of  this  law 
still  further  appears,  by  col^npsrini;  the  mo* 
tions  of  the  different  phmets:  for  tlie  power 
which  acts  on  a  planet  near  the  Sun,  is 
manifestly  greater  than  that  which  acts  on 
a  planet  more  remote;  both  because  it 
moves  with  greater  velocity,  and  because  it 
moves  in  a  lesser  orbit,  which  has  more  cur* 
vatnre,  and  separates  further  from  iu  tan- 
gent, in  arcs  of  tlie  same  length,  than  in  a 
greater  orbit    By  comparing  tlie  motion 
of  the  planets,  the  velocity  of  a  nearer 
planet  is  found  to  be  greater  than  that  of 
one  more  remote,  ui  the  proportion  of  ilio 
square-root  of  the  number  which  expresses 
the  greater  distance,  to  the  square  root  of 
that  which  expresses  the  lesser  distance ;  so 
that  if  one  planet  was  four  times  further  firom 
the  Sun  than  another,  the  velocity  of  the  first 
would  behalf  the  velocity  of  the  latter;  and 
the  nearer  planet  would  describe  an  arc  in 
one  minute,  equal  to  the  arc  described  by  the 
other  pbinet  in  two  minutes:  and  though 
the  curvature  of  the  orbits  were  the  same, 
the  nearer  pbnet  would  describe,  hy  iu 
gravity,  four  times  as  much  space  as  the 
other  would  describe  in  the  same  time ;  lo 
that  the  gravity  of  the  nearer  phmet  would 
appear  to  be  qoadrople,  from  the  conside- 
ration of  its  greater  velocity  only.    But  be- 
sides this,  M  the  radius  of  the  lesser  orbit 
is  supposed  to  be  four  tiroes  less  than  the 
radius  of  the  other,  the  lesser  orbit  must  be 
^r  times  more  curved ;  and  the  extremity  of 
a  small  arc  of  the  same  length,  will  be  four 
times  further  below  the  tangent,  drawn  9$ 
the  other  extremity,  in  the  lesser  orbit  than 
in  the  greater ;  so  tliat,  though  the  veloci- 
ties were  equal,  the  gnvity  of  tlie  nearer 
phmet  \ivould,  on  this  account  only,  be  found 
to  be  qoadniple.    Hence,  on  both  these 
accpunU  together,  the  greater  velocity  of 
the  nearer  planet,  and  the  greater  curvatnrv 
of  its  orbit,  its  gravity  towards  the  Sun  muftt 
be  supposed  sixteen  tiroes  greater,  though 
its  distance  from  the  Sun  is  only  lour  time* 
lem  than  tliat  of  the  other ;  that  is,  when 
the  distsnces  are  as  1  to  4,  the  gravities  are 
reciprocally  as  the  squares  of  these  num- 
hen,  eras  16  to  1.    And  in  the  same  mam 
ner  as  this  principle  governs  the  motions  of 
the  primaiy  planets  of  the  great  solar  as- 
tern, acti  at  their  suriaces,  and  keeps  their 
parts  logether ;  so  it  governs  also  the  mo- 
tions of  the  satellites,  or  secondary  phmeti^ 
in  the  lesser  systems  of  which  the  greater  is 
composed,  and  is  extended  around  them» 
decreasing  in  the  same  manner  as  the  squares 
of  the  distances  increase*    The  comets  are 
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•vidently  g*«raed  by  th«  «»•  *f*' T*     ^  t,,ege  nudiina  in  common  me. 
they  de^«.d  mth  ».  »«^'*?^^„„7*^"^        Frirwl  Pl^emrinm,  b  m.  eler— 
as  they  approach  towardi  ^e  /»"•  •»*     ^  ^^f  ^  mechanism  of  a  pJanetariuaa  ; 
locend   .pun  ^^ ,  *11™  rdSe*-"  ^4  Mpta«ofti.e«une.  A,(fig.l.)i.  • 
bending  their  *ray  aboot  tiie  Sun.  and  de     «a   g    ,^  ^,^„^  ^le  sun,  sopport- 

wribing  eqori-ea.  «  ^S^^^^"' 7^    S^y  a  wire  «:5ewedr.  bridge,  h,  fiaed 
drawn  from  them  to  his  centie.    See  A«     ^^^  aeboard,  BB,whidi supports  the 

moNOMV.  ^  ._,  __   .  ,_i„i«  instrament:  «  is  the  sectioa  of  an 

PLANCTARIUM,  «  «fr"»«^"r    ^SL^T^i*  has  a  small  ta»dle  oaa 

drine,  contrived  to  represent  the  motioiw,    «oie«i  '    .  ^^  to  tnm  it  by ;  it  glares 

«ri.i..,  *c.  of  the  V^^':*^y^^    ;:Uon  to  a  wo'rm-heel.  60.  of  «t,  teeU.. 

in  nature,  or  according  to  ««??^JJ^    Je  arbor  of  thU  wheel  is  a  lube,  and  goe. 

.ystem.  A  yeiy  remarkable  "^"V'iy'"    "*,  ^^  central  wire  sustaining  the 8m^  to 

girt  was  iuTcnted  byji»ygf«^  JT""*  "    STnoBer  end  is  fixed  the  fiame,  EE,  eon. 

.tai p»serv«I among ^^-'^^^'^^    '^iS^wheel-wori.,  «>d  .W-8  ««« 

Univenity  at  I^en.  In  tte  P><««^™"'    E^ffi  wd  Moon,  t.  TTm.  ptan,(fif.  «) 

the  five  prima,,  T^^^^'^^'V^.    S^*£.e  rfwheeh.  the  upper  ptat.  rf 

Intioos  about  the  Sun,  and  *«_»*^.  Pf,    S«f^  bemg  removed,  d  is  the  fii»» 

form.l«rre«|-U^«.tout*eE^^^^    ^'^J^  ^^k^^toi^ 

same  tone  tiiat  ftey  we  r«iiy  P'™"'  .  ^^   f  ^^  g^  ,nd  having  no  ao- 

intheheavens.   Abo  the  orbits  of  4e  Moon    «"™*^°'^^,«4er  ofsix^four,«i 

„d  planets  are  represented  vnth  the«r  tme    ^»"« '»'°™  T'^Cwith  sevend  olheii  to 

sSh'r°£*SarbyT-*'-%nsr  SfiS't'iu^-^^-tvSS 

tion  of  the  ptanet^  with  tte  «»J»"f ^J    Ittl'^J^EE/wUs  romrf  it,  and  i  . 

«ppo«tion.,  tec  ««y  «^  kn'*"'  "»!.?^  £1^  ^d  u^T  iu  own  mds,  the 
feTtbepreMait  time,  but  for  anyothertnne,    ^'^f'  *^'^^5,P„  tf,e  other  -de,  wfll 

either  p«t  or  yet  to««.e^»«P«ir    J^^Yl^ti ««.  its  axi^  and  the  mri.  rf 

turi  '?»«»«?*•;**!  ^  rstffl  mud^  the  Earth,  fixed  to  it,  wiU  remain  pardlello 
Xxmdon,  va.  ">  the  yew  }»"' "  **?!  "^  ^  ,tte  U  describes  an  orWt  lonnd  the 
more  complete  P?"^*""""  "'^'T,*^'    g'T'KrS.e  motion  of  the  ftame,  EE.  The 

chine,  which  extabitt  the  most  wnmuioie    ne  •  ^'j.'^rteen  teeth,  (not  seen  ia 

phenomena  motions,  ^  «;;»  f '"^'f  *«  S^'p^  ty  Ae  intervention  of  a  whed,  6*. 
Jwiverse  -,  invented^  '^.S^J^t^    wwS^oes  not  alter  iU  Velocity ;  the  wbor 

!^irCSJ;  .^«SS  of  such  as  haw  sa.  wWchh..  the  pl»et,  Vewis  »,  fixed  to  ^ 

^i«^Ewth,  Jupiter,  «ic.j  the  tiibular  wbor.    -^.^J^^^^' 

*^T' " tto eontimud  motion  by  a  chro-  bor,  *, has seventy.fo«r  teetti.  and  tmn. m 

whole  kepi  m  ,con™                   '         .  j^   of  six,  on  a  tobe  concentric  wiUi  g, 

TT^^S^t^^'^)^-  Snd  witi.  it  the  Moon,  "ne'e  »  •  «» 
^Wt?US^^^"^»«»««««'y  wheel  of  fourteen  teeth  between  the  w^ 
»„a*'t^f:Sbitingat-lti««thetrjm    "J^fJ^. '^« 'Llr^TtlirfiS^ 

r^X' «%  dioraalrototion  of  the  planets,  aci«s  it  on  which  it  turns  as  an  .«,  to  aet 

«f  ^  7n2«rm^toa.  in  tiieir  eUiptic  tt  at  «v  P*-  «>»'M<I»'»y  *»  '^%*™;  ''S^ 

Sit?^  n&ti«  waapoWiAed  of  tiiis  porting  tiie  Ewth.  tins  wire  «  fix^  «to  • 

^SmptbSne.wid  it  was  purchased  -«rt  t«b^  which  «>™ '^^  -  »  ^« 

r^  .Mtas  one  of  thi  presents  to  tiie  Em-  made  in  the  upper  phte  of  tiie  frame,  EE, 

!l7rfcLKtethe«b..V0fUrdMa.  «mI  tiiu.  U«  drrte  can  be  tonted  ^, 
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asiiy  gf  this  liqg  icprcMiitl  te  plane  of  the 
M ooD*a  orbit,  and  is  engnTod  with  the  dif* 
ferent  phases  of  the  Mooa.    The  Mood  b 
not  fixed  to  the  ana  which  tuns  it,  bnt  its 
atem  slides  Dp  aod  dowD  io  a  short  tal>e  fix- 
ed to  the  arm,  and  rests  apoo  the  rin^,  so  as 
to  describe  a  parallel  plane  to  it.    On  the 
tnd  of  the  ftame,  BE,  a  piUar  is  erected  to 
sopport  a  sanll  semi-circnlar.  piece  of  brass, 
m,  indosiag  the  Earth,  and  showing  the 
line  of  light  and  darkness.    N  is  a  tube 
acrewcdiastio  the  board,  BB,  by  a  flanch 
at  the  lower  end  j  it  fits  the  outside  of  the 
tobe  of  the  wheel,  60,  beneath  the  board, 
and  thus  steadies  the  whole  frame  as  it  turns 
voond ;  opon  this  tobe  king  arms  are  fitted, 
cnnying  Mars,  Jopiler,  and  the  other  sope- 
fior  planets ;  bnt  m  there  is  no  wheel- work 
to  tam  these,  they  are  omitted  in  the  plate. 
This  UHtrnment  is  defective  in  not  having 
the  diornal  motion  of  the  Earth  upon  its 
axis  shown,  and  the  rotation  of  the  Moon's 
nodes  ^  there  have  been  instnnnents  made, 
which  show  all  these  niotions,  and  those  of 
the  superior  planets  with  their  satellites-, 
hot  they  are  so  complicated,  that  it  wonld 
hr  exceed  the  Ihnita  of  onr  plates  to  de* 
scribe  them, 

Tlie  nnmbers  of  the  teetfi  of  the  wheels 
«f  this  planetarium  are  not  correctly  calcu- 
lated to  produce  tnie  revolutions  of  the  pla- 
neta  hitrodnced  m  it,  ni  the  fixed  wheel, 
64^  and  the  wheel,  64,  on  the  axis,  A,  are 
e^;  the  latter,  and  an  the  wheels  on  A  A, 
levohre  once  in  a  tropical  year ;  the  wheels 
which  turn  Mercury  are  60,  upon  &,  turn- 
ing 14,  that  is  H  of  a  tropical  year,  or 
85.fS5l85  days ;  this  period,  which  is  in- 
tended  to  be  the  tropiod  revolution  of  Mer- 
cury, vis.  87d.  tSk,  1401.  35«.  is  nuule  the 
tynodical  revohition  by  Uie  mechanism,  by 
reason  of  the  wheel  work  being  carried 
rsond  the  sun  again  in  a  year,  by  the  frame, 
£,  representmg  the  Earth's  radhn  vector ; 
so  that  the  planet  Mereniy  goes  from  con- 
Junction  with  the  Earth  to  conjunction 
ngam,  instead  of  going  through  the  ecliptic 
only  la  this  period,  and  the  imperfection  of 
the  wheel-work  is  rendered  still  more  im- 
perfect by  its  position,  which  ought  to  have 
been  on  a  statwnary  bar,  to  have  produced 
the  true  calcuhited  effect,  this  error  causes 
it  to  Bsake  just  one  revolution  in  a  year 
more  than  intended.  The  tropical  period 
of  Venus  is  also  turned  into  a  synodic  one, 
by  the  same  fhnlt  in  the  position  of  the 
wheelwork,  besides  the  period  itself  bemg 
erroneous,  oic.  )^  of  a  year,  according  to 
the  orighai  iatentiao,  which  time  is  only 
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tl9d.  3A.  f9m.  19.8s.,  instead  of  f«4(f. 
16A.  41ai.  SOs.,  which  is  the  true  tropical 
period. 

The  Moon-wheels,  ^,  making  It^  luna- 
tions, or  qrnodic  revolutions,  give  one  Inna* 
tion  at  t9d,  14*.  44m.  29.8c.,  which  is 
greatly  too  long;  the  true  period  being 
S9ri.  ISA.  44m.  3s. ;  but  A,  making  lf|  la. 
nations,  or  one  in  S9d.  ISA.  tOai.  54s., 
would  be  much  more  accurate,  and  equally 
well  made.  Thus  the  instrument  before  us 
is  so  very  uhccurate,  in  all  respects,  that  it 
ought  to  have  its  numbers  rectified,  which 
may  be  done  in  this  manner. 

For  Mercury,  instead  of  i§,  (or  ^),  pot 
j(,  in  which  case  the  wheel,  6S,  will  pro- 
duce 3^  revolutions ;  and  the  Earth's  arm 
will  carry  the  90  round  oval  in  a  year,  mak* 
■Bg,  together,  4.15  revolutions  of  Mercury 
for  one  of  the  Earthly  which  is  very  neat 
the  truth,  producing  one  tropical  revolution 
ln88d.0A.  14m.38«. 

For  Venus,  instead  of  H,  put  jf,  and  one 
revolution  per  annum  will  be  produced  by 
the  motion  of  the  Earth%  arm,  and  g  of  an- 
other by  the  wheels,  making,  togetlier, 
1.6S5  in  each  year,  or  one  tropical  revolu- 
tion m  «e4d.  18A.  tl  m.  27s. 

The  true' synodic  periods  are :— of  Mer- 
cury, 1 15.877  d.,  and  of  Venus,  583.923  tf. ; 
therefore  the  said  periods,  by  (he  present 
wheel-wotk,  are  too  short  by  more  than 
thirty  days  in  Mercuiy,  and  in  Venus,  by 
364  d.,  and  upwards. 

PLANIMETRY,  that  part  of  geometry 
whidi  considers  lines  and  plain  figures,  with- 
out cooidering  their  height  or  depth.  See 
SoatBTiNG,  Sec. 

PLANISPHERE,  signifies  a  pngectioB 
of  the  spheie,  and  its  various  circles  on  a 
plane ;  in  which  sense  maps,  wherein  are 
exhibited  the  meridians,  and  other  circles 
of  the  sphere,  are  pbnispheres.  See  Map, 
Sphere,  &c 

Plamispberb,  is  more  particuhtfly  used 
for  an  astionomiesl  instrument  used  in  ob- 
serving the  niotions  of  the  heavenly  bodice. 
It  consists  of  a  projection  of  the  celestitf 
sphere  opon  a  phme,  representmg  the  stan^ 
consteUatkms,  5cc.  in  tbdr  proper  order; 
some  being  projected  on  the  meridian,  and 
others  on  the  equator. 

The  use  of  the  phmbphere  is  to  represent 
tlie  ftce  of  the  heavens  for  any  (by  and 
hour :  find,  on  the  lesser  moveable  plate, 
the  month  and  day  proposed,  and  turn  the 
pbte  till  the  given  day  of  tlie  month  stand 
against  the  hour  und  mhrate  required  $  and 
tbephte  will  thearepieNBtthe  fiiea  of  tlia 


PLANT. 


I'etvens,  by  sbowiog  what  stars  are  then 
rising  id  the  .meridian,  or  what  setting.  2. 
To  know  at  What  hoar  and  minote  any  star 
rises  or  sets,  &c.  Turn  the  moveable  plate 
till  the  given  star  reaches  the  horizon  east 
or  west,  and  against  the  given  day,  on  the 
moveable  piste,  is  the  hour  and  minute  on 
the  exterior  or  immoveable  one.:  and  in  the 
9ame  manner  ihay  most  of  tlie  problems, 
usually  resolved  by  the  celestial  globe,  be 
determined. 

PLANT,  in  botany,  an  organic  vegetable 
body,  consisting  of  ^  roots  and  other  parts. 
Whether  capable  either  of  sensation,  or  of 
ipontaneous  motion,  is  not  yet  fhlly  ascer- 
tained. It  attaches  itself  to  other  bodies, 
in  such  a  manner  as  to  derive  nonrishment 
from  them>  and  to  propagate  itself  by  seeds. 
The  constituent  parts  of  plants  are  the 

,  roots,  stems,  branches,  rind,  or  bark,  leaves, 
flowers,  and  seeds;  which  greatly  vary, 
both  in  figure  and  size,  according  to  the 

^  nature  of  particular  trees,  shrubs,  &c.  Their 
various  appearances  have  induced  botanist^ 
to  divide  the  vegetable  kingdom  into  orders, 
daises,^  genera,  species,  and  varieties  {  for 
an  account  of  which  see  Botany. 

According  to  the  Limiaean  system,  plants 
take  their  denominations  from  the  sea  of 
Iheir  flowers,  in  the  following  manner: — 
1.  Hermaphrodite  plants,  are  such  as  upon 
the  same  root  bear  flowers  that  are  all  hcr- 
Vnaphrodite,  as  in  most  genera.  2.  Andro- 
gynous, male  and  female,  such  as  upon  the 
fame  root  bear  both  male  and  female 
lowers,  as  in  the  dass  Afonoecia.  S.  Male, 
^ch  as  upon  the  same  root  bear  male  flowers 
only,  as  in  the  class  Dicecia.  4.  Female, 
such  as  upon  the  same  root  bear  female 
flowers  only,  as  in  the  class  Dicecia.  5.  Pt>- 
lygamous,  such  as,  either  in  the  same  indivi- 
doal  plant,  or  in  difierent  individual  plants 
of  tlie  same  species,  have  hermaphrodite  "^ 
flowers,  and  flowers  of  either  or  both  sexes, 
as  in  tlie  class  Polygamia.  All  plants,  how- 
ever minute,  are  propagated  by  seed  ^  and 
ao  easy  is  their  cultivation,  that  in  many  in- 
atances  they  may  be  reared  by  parting  their 
roots,  or  depositing  layers,  cnttings.  Sec.  of 
the  parent  stock  in  such  soils  as  are  most 
congenial  to  th^ir  nature.  Hence  some 
botanists  consider  them  as  somewhat  analo- 
gous to  animals ;  a  conjecture  that  is  strong- 
ly corroborated  by  the  regnktf  pircubition 
of  the  sap  throu|^out  all  their  parts  j  and 
by  the  sleep  of  plants,  or  tlie  faculty  which 
pome  possess  of  assuming  at  night  a  position 
difierent  from  that  in  which  they  appear 
it^riag  the  day.    In  the  second  volume  of 


the  Manchester  Transactions,  we  flod 
specniaticns  on  the  perceptive  power    t>^ 
vegetables  by  Dr.  Percival,  who 
to  show. by  the  several  analogies  of 
aation,  life,  instinct^  spontaneity,  and 
motion,  that  plants,  like  animals,  arc 
dned  botli  .with  tiie  powers  of  pereeptioo 
and  enjoyment.    The  attempt,  thoiij^ 
genioiisly  supported,  however,  fiub  to 
vince.    Hiat  there  is  an  analogy  between 
animab  and  vegetablesjs  certain ;  bat 
cannot  from  thence  condnde,   that 
either  perceive  or  enjoy.    Botanista 
it  is  true,  derived  Irom  anatomy  and  pliyaso* 
logy  almost  all  the  terms  employed  iss  the 
description  of  plants.    But  we  cannot  Iroea 
thence  conclude,  that  their  organioitioDy. 
though  it  bears  an  analogy  to  tliat  of  nsii- 
mals,  is  the  sign  of  a  living  principle,  tf  to 
this  principle  we  a^ex  the  idea  ofpesccp- 
tion.    Yet  so  fully  is  our  author  convinced 
of  the  truth  of  it,  that  he  does  not  thisik  it 
extravagant  to  suppose,  that,  iiy  some  liitiira 
period,  perception  may  be  discovered  to 
extend  even  beyond  thelimiti  now 
to  vegetable  life. 

Mr.  Good,  the  learned  author  of  the 
latioo  of  Lucretius,  delivered  in  the  apting 
of  the  present  year,  before  the  Medical  So- 
ciety of  London,  a  discourse  ^  On  the 
ral  Structure  and  Physiology  of  Plants 
pared  with  those  of  Animals,  and  the  mntnal 
Convertibility  of  their  Oiganic  Elemcnta,*' 
which  contained  much  interestii^  mattei^ 
and  many  curious  and  ingenious  specnlatioaa. 
He  began  by  assuming,  what  indeed  is  the  to- 
sis  of  tlie  sexual  system,  that  every  thing  that 
has  life  is  produced  from  an  egg ;  that  the 
egg  of  the  plant  is  its  seed.    The  seed  is 
sometimes  naked,  and  sometimes  covered 
with  a  pericatp,  which  is  of  various  fonas 
and  structures :  the  seed  itself  consisis  iik 
temally  of  a  corculum,  or  little  heart,  and 
externally  of  a  parenchymatous  substaBc% 
called  a  cotyledon,  which  is  necessaffAr 
the  germination  and  future  growth  of  die 
seed,  and  may  be  denominated  its  loi^  or 
placent^tle^  The  corculum  is  the  "  paactnn 
^aliens"  of  vegetable  life,  and  to  this  the 
cotyledon  is  snbservienL    Tlie  corde  onk 
sists  of  an  ascendmg  and  descending  part : 
the  former  is  called  its  plumule,  which  giv^ 
birth  to  the  trunk  and  branches ;  fiaoi  the 
latter  spring  the  root  and  radicles.   Th^ 
position  of  thfs  corcle  in  the  seed,  which  is 
always  in  the  vicinity  of  the  eye,  is  a  cica- 
trix, or  umbilicus,  remainhig  aOer  the  sepa- 
ration of  tlie  Amis  flpom  the  pericarp,  to  which 
the  seed  has  been  attached.    The  first  1%* 
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#iele  eloiigatef,  tnd  podm  into  the  earthy 
heSmrt  tlM  plumole  eviiieet  any  change: 
like  the  cotyledon,  the  radicles  consist 
cUeAy  of  •Ijrnipbatics  and  air-vessels,  which 
aenre  to  separate  the  water  from  the  soil, 
in  order  that  tlie  oxygen  may  be  separated 
ixpm  tlie  water.  Hence  originates  the  root, 
tho  most  important  part  of  the  plant.  The 
aoltd  parts  of  the  trunk  of  the  plant  are  tlie 
cortex,  or  ouler  bark ;  the  liber,  or  inner 
bark)  the  allwrnnm,  or  soft  wood ;  lignnm, 
€H'  hard  wood ;  and  medulh^  or  pith,  lliese 
lie  in  concentric  circles ;  and  the  trunk  en- 
larges, by  the  formation  of  a  new  liber,  or 
inner  bark,  every  year ;  tho  wliole  of  the 
liber,  exceptinf  indeed  its  outermost  layer, 
which  is  transformed  into  cortex,  becoming 
the  alboniom  of  the  next,  ao^  the  albnnium 
becoming  the  lignum.  Hence  a  mark  of 
«ny  sort,  as  the  initials  of  a  name,  which  has 
penetrated  throngfa  the  outer  into  the  inner 
bark,  roust  in  a  long  process  of  years  .be 
transferred  to  the  central  parts  of  the  trunk. 
Independently  of  these  more  solid  parts  of 
the  trunk,  we  generally  meet  with  some 
portion  of  parenchyma  and  cellular  sub- 
tance :  the  veisels  contained  in  this  may  be 
compared  to  arteries  and  veins,  air  vessels 
and  lymphatics.  The  lymphatics  lie  imme- 
diately under  the  cuticle,  and  m  the  cuticle, 
and  by  branching  different  iirays  are  enabled 
to  perform  the  alternating  economy  of  inha- 
lation and  exhalation :  lielow  these  lie  the 
arteries,  which  rise  hnmediately  from  the 
loot,  and  Qoamunicate  nutriment  m  a  per- 
pendicular direction:  interior  to  these  lie 
jthe  rednoent  vessels,  or  veins,  which  are 
softer  and  more  numerous,  and  in  young 
ahoots  ran  down  through  the  ceUular  tex- 
ture and  the  pith.  Between  the  arteriea 
and  veins  are  situated  the  air-yessels. 

**  The  lymphatics  of  aphmt  may  be  often 
aeen  with  great  ease  by  merely  stripping  off 
the  cuticle  wiUi  a  delicate  hand,  and  then 
subjecting  it  to  a  mtcraeeope;  and  in  the 
comae  of  the  examination  we  are  also  fre- 
quently able  to  trace  the  existence  of  a 
great  multitude  of  valves,  by  the  action  of 
which  the  apertures  of  the  lymphatics  are 
oonunonly  found  closed.  Whether  the 
other  systems  of  vegetable  vcsmIs  possem 
the  fluw  merhanismi  we  have  not  been 
able  Ip  determine  dedsively;  the  followhig 
experiment,  however,  should  induce  us  to 
eanchide  thai  they  do.  If  we  take  the  stem 
ef  a  common  balsamine,  or  of  variow  other 
plants,  and  cot  it  boriaontally  at  its  lower 
«id»and|flanteitySOcnl,  intoa  decoction 


of  Brasil  wood,  or  any  other  coloured  Itufd^ 
we  shall  perceive  tliat  the  arteries,  or  addu- 
cent vessels,  as  also  tlie  air  vessels,  will  be* 
come  filled  or  injected  by  an  absorption  of 
the  coloured  liquor,  but  that  the  veins,  •or 
reduceot  vessels,  will  not  become  filled;  of 
course  evincing  an  obstacle  in  ^is  direction 
to  the  ascent  of  the  coloured  fluid.  But  if 
we  invert  the  stem,  and  in  like  manner  cot 
horizontally  the  extremity  which  till  now 
was  uppermost,  and  plunge  it  so  cut  into 
the  same  fluid,  we  shall  then  perceive  that 
the  veins  will  liecome  injected,  or  suffer  the 
fluid  to  ascend ;  but  tlut  the  arteries  wiU 
not :  proving  clearly  the  same  kind  of  ob- 
stacle in  the  courre  of  the  arteries  in  tliia 
direction,  which  was  proved  \o  exist  in  the 
veins  in  the  opposite  direction ;  and  vrbirh 
reverse  obstacles  we  can  scarcely  ascribe  to 
any  other  cause  than  the  existence  of  valves. 

**  By  this  doable  set  of  vessels,  moreover, 
possessed  of  an  opposite  power,  and  acting 
in  an  opposite  direction,  the  one  to  convey 
the  sap  or  vegetable  blood  forwards,  and 
the  other  to  bring  it  backwards,  we  are 
able  very  sufficiently  to  establish  the  pheno- 
menon of  a  cireuhitory  system."  - 

The  author  admits  that  no  experimentiy 
nor  obscrrations,  have  been  able  to  detect 
the  existence  of  muscular  or  nervous  fibres 
in  vegetables,  but  notwithstanding  this  in 
answer  to  those  who  maintain  the  necessity 
of  a  regular  and  alternate  contraction  and 
dilatation  lor  the  production  ofadreolatory 
system  both  in  animals  and  vegetables,  be 
says  "  still  must  vre  admit  the  competency 
of  other  powem  to  produce  the  same  resuM 
while  we  reflect  on  the  iacility  with  which 
the  human  cutis  or  skin,  an  organ  destitute  of 
all  muscular  fibres  whatever,  contracts  and 
relaxes  generally  on  the  application  of  a 
variety  of  other  powen;  powers  different 
in  their  nature,  and  in  their  effect  palpable 
to  the  external  senses:  whilst  we  recal  to 
mind  that  it  is  contracted  by  austere,  and 
relaxed  by  oleaginous  preparations;  con- 
stringed  by  cold,  and  dilated  by  warmth; 
and  that  tlie  opposite  pasrions  of  the  mind 
have  a  still  more  poweirfnl  influence  on  the 
same  organ,  since  fear,  apprehensioo,  horror, 
will  not  only  freeae  and  corragate  the  skin, 
but  in  the  hingnage  of  the  poet,  wldch  is 
also  the  language  of  nature,  freeie  the  Mood 
itself,  making 

*        each  particular  hair  10  stand  on  end 

like  quills  upon  the fretfid  porcupine:' 

while  hope,  pleasure^  agreeable  expect»> 
lion,  amoolhi  softeuy  and  expand  it  to  an 
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tqiml  degree,  aad,  BgumtiTely,  periiape  pacter  oorpueles,  globolei  for  Ibe 

Uteimlly,  labricete  it  with  the  ml  of  joy.  party  bat  not  aluraya  globiileB»  Boating  m 

More  especially  miut  we  come  to  this  con-  looser  and  almost  diaphanouK  flaid.     Fr 

dosion,  while  id  coDJonction  herewith,  we  this  commoo  carreot  of   vitality,  plaD! 

anrvey,  in  various  species  of  the  vegetable  like  animals,  secrete  a  variety  of  sofaa< 

kingdom,  as  strong  a  contractility  and  irri-  of  different,  and  frequently  of  opposi 

tabilKy  as  are  to  be  met  with  in  the  most  powers  and  qualities,— oubstaBoeanntntif 

contractile  and  initable  muscles. of  the  most  medicinal,  or  destructive.     And  as  in 

aentieflt  animals.  mal  life,  so  also  in  vegetable,  it  is  oAesa 

*^  Yet  could  it  even  be  proved  that  the  observed  that  the  very  same  tribe,  or  evcim 

vessels  of  plants  are  incapable  of  being  individual,  that  in  some  of  its  organaaecretes 

made  to  ^ontnct  by  any  power  whatever,  awliolesomealiment,inotheroiganaaecretes 

atill  should  we  have  no  great  difficulty  in  a  deadly  poison.    As  the  viper  poora  inti^ 

conceiving  a  perfect  ctrcolatory  system  in  the  reservoir  situated  at  the  bottom  of  %m 

animals  or   vegetables  without  any  such  hollow  tusk  a  fluid  iatal  to  other  animai^ 

canse,  whilst  we  reflect  that  one  half  of  while  in  the  general  substance  of  bis  bo^y 

the  circulation  ofthe  blood  in  man  himself  he  offers  us  not  only  a  healthflil  nutiitaseBt, 

Is  accomplished  without  such  a  contrivance ;  but,  in  some  sort^  an  antidote  for  the  venoa 

and  this,  too,  the  more  difficult  half,  as  of  his  jaw :  so  the  jatropha  asanibot,  or 

jevery  one  knows  that  the  veins  have,  for  Indiu  cassava,  secretes  a  juice  extremdj 

jthe  moist  part,  to  oppose  the  attraction  of  poisonous  in  its  root,  while  its  leaves  are 

gravitation,  instead  of  being  able  to  take  regarded  hM  a  common  esculent  in  the 

advantage  of  it  country,  and  are  eaten  like  spuMch-leav«a 

^  To  argue,  therefore,  against  the  exist-  among  ourselves, 
cnce  of  a  drcolation  of  blood,  or  sap,  hi        ^  Animals,  as  we  all  know,  are  fiable  t» 

phmts,  fivNu  the  single  drcumsUmce  that  a  great  variety  of  diseases;  so,  too,  am 

we  are  not  able  toprovedemonstnbly  their  vegetables^  to   diseases  as  numeroua,  an 

IKWsession  either  of  muscular  fibres,  or  of  a  varied,  and  as  fiitd ;  to  diseases  epideaue^ 

regular  systole  and  diastole,  Is  merely  to  endemic,  sporadic;  to  scabies,  pernio,  nlcer» 

argue  ex  %gnormiti&^  and  in  deflance  bf  fiicls  gangrene ;  to  polysarda,  atrophy,  and,  above 

and  experiments  which,  if  not  absolutely  all,  to  invermination.     Whatever,  in  finc^ 

decbive,  are  perhaps  as  dedstve  as  the  be  the  system  of  ilosology  to  which  we  are 

aatnre  of  the  case  will  allow."  attached,  it  it  impossible  for  us  to  pot  our 

Having  established  this  point  the  author  hand  upon  any  one  dass  or  order  of  dtaeases 

proceeds  to  pomt  out  some  striking  resem-  which  they  describe,  without  putting 

blances  in  plants  to  the  economy  and  habits  hand,  at  tiie  same  time,  upon  jome  d 


of  animals.    To  these  we  can  bot  briefly    to  which  plants  are  snlgecthi  oonuaoo  with 
allude. 


Ptants  like  annuals  are  propagated  by  '<  There  are  some  tribes  of  animals  thni 

sexual  connection:  *<  although  among  vege>  exfoliate  their  cutide  annnally,  such  are 

tables  we  meet  with  a  few  instances  of  pio-  grasa-hoppers,  spiders,  several  species  «f 

pagation  by  other  means,  as,  formstuice,  crabs,  and  serpents.    Among  vegetables  we 

by  slips  and  oflsets,  or  by  bods  and  bulbs,  meet  with  a  simiUu  variation  from  the  coas* 

the  iMrallelism,  instead  of  bemg  hereby  mon  role,  in  the  shrubby  dnquefeil,  inds^ 

dinunisbed,  is  only  drawn  the  closer ;  ibr  we  genoos  to  Yorkshire,  and  the  plane-tne  of 

meet  with  just  ai  many  instuices  of  the  the  West  Indies.    Ammals  are  occasionally 

aame  varieties  of  propagation  among  am-  divided  mto  the  two  dasses  of  Mcamotive 

mals.    Thus  the  hydra,  or  polype,  as  it  is  or  migratory,  and   fixed  or  penaanent; 

more  generally  called,   the  isterias,  and  vegetables  may  partUe  of  a  stmihtfclHsifl- 

aeveral  spedes  of  the  leech,  as  the  hirudo  cation.    Unquestionably  the  greater  nan- 

.▼tridis,  for  example,  are  uniformly  propa-  ber  of  animab  are  of  the  former  sectkm, 

gated  by  lateral  sections,  or  histmctive  slips  yet  u  every  order  of  worms  we  meet  with 

or  offsets ;   whUe  almost  every  genus  of  some  bstances  that  naturally  appertain  le 

aoophytic  worms  is  only  capable  of  increase^  the  latter,  while  almost  every  genas  and 

by  buds,  bulbs,  or  knobs.  spedes  of  the  aoophytes  can  only  be  in. 

^  The  bh>od  of  phmts,  like  that  of  ani-  dnded  under  it.     Phmts,  on  the  contrary, 

nals,  instead  of  befaig  simple  is  compound,  are  for  the  most  part  stationary,  yet  tbaie 

•ad  comisti  of  a  great  anltitode  of  con-  are  w^y  that  ace  ftiriy  eatitM  Id  be  i^ 
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(■rded  II  locomothr*  or  migntory.  The 
•tfmwbeny  may  be  selected  m  a  fiuniliar 
example." 

Plants,  like  aDfanals  have  a  wonderfal 
power,  of  maiDtaiDiDg  their  common  tern- 
peratnre  whatever  be  the  temperatnre  of 
the  atmonphere  that  wmomidi  them,  and 
like  animals  they  are  found  to  exbf,  in 
ftstootshing  degrees  of  heat  and  cold.  Of 
these  Mr.  Good  has  given  ipany  canons 
instances.  Animab  are  often  divided  into 
the  three  dames  of  terrestrial,  aquatic  and 
aerial.  Pfamts  are  capable  of  a  similar 
division.  Among  animals  it  is  probable 
that  the  largest  nhmber  is  of  the  fiist  class, 
but  among  vegetables  it  should  seem,  from 
the  almost  countless  species  of  fuci,  &c. 
that  the  hrgest  number  betongs  to  the  snl>- 
marine  daas.  Many  animate  are  amphi- 
bious  or  capable  of  preserving  Ule  in  either 
element;  the  vegetable  world  is  not  with- 
out instances  of  a  siroihu*  power.  Animab 
of  various  kinds  are  aerial:  all  the  most 
succulent  plants  of  hot  climates  are  of  this 
desctiption:  these  will  only  grow  in  soito 
or  sanids  from  which  no  moisture  can  be 
extracted:  they  are  even  destroyed  by  a 
fill!  supply  of  wet  by  a  rainy  season :  hence 
it  has  been  supposed  that  they  derive  the 
whole  of  their  nourishment  ttom  the  sur- 
rounding atmosphere,  and  that  the  only 
advantage  which  they  acquire  from  thrust- 
ing their  roots  into  such  strata  is  that  of 
obtaining  an  erect  position.  Some  qua* 
drupeds  seem  to  derive  nutriment  in  the 
same  manner.  The  brsdypos,  or  sloth, 
never  drinks,  and  trembles  at  the  leeUnf 
of  rain.  Arooog  plants  possessing  the  same 
properties  is  the  aerial  epidendrum,  a  native 
of  the  East  Indies,  where  it  is  no  uncom- 
mon thing  for  the  inhabitants  to  pluck  it 
up  on  account  of  the  elegance  of  its  leaves, 
tlie  beaaty  of  its  flower,  and  the  exquteite 
odour  it  difliises,  and  to  suspend  it  by  a 
silken  cord  from  the  deling  ctf"  their  rooms, 
where  from  year  to  year,  it  continaes  to 
put  forth  new  leaves,  new  blossoms,  a  new 
fiagruice,  exdted  alone  to  new  IIA  and 
action  by  the  stimufais  of  the  surrounding 
atmosphere.  •'That  stimulus  is  oxygen; 
aanuooia  is  a  good  stimulus,  but  oxygen 
powesses  6r  superior  poweis,  and  lienee 
without  some  portwn  of  oxygen  no  pfamt 
on  ever  be  made  to  germinate :  iienee  to 
the  use  of  covr-dnng  and  other  animai  ieei«> 
meats,  vHiich  consists  of  muriatic  add  and 
awBoaia,  while  in  iat  oil  and  other  fluids 
that  contain  little  or  no  oxygen,  and  consbta 
■Itogelher,  or  nearly  so,  of  hydrogen  ami 


carbon,  seeds  may  be  confined  for  oges 
witliout  exhibiting  any  germination  what* 
ever.  And  bence,  again,  and  the  frwt  de- 
serves to  be  extensively  known,  however 
toipid  a  seed  any  be,  and  destitute  of  all 
power  to  vegetate  in  any  other  substance, 
if  steeped  in  a  dihited  solution  of  oxygenat- 
ed muriatic  add,  at  a  temperature  of  about 
46*  or  48^  of  Fahrenheit,  provided  it  still 
possess  iti  prindpic  of  vitality,  it  will  ger- 
minate  in  a  few  hours;  and  if,, after  this, 
It  be  pfamted,  as  it  ought  to  be,  m  its  appro- 
priate soil,  will  grow  vrith  as  much  speed 
and  vigour  as  if  it  had  evinced  no  toipidi^ 
whatever." 

The  author  next  proceeds  to  enquire  into 
the  mode  by  which  vegetable  matter  Is  ca* 
pable  of  bdng  converted  into  jumnal  sub- 
stance, so  as  not  only  to  be  periectly  assi- 
milated to  it,  but  to  become  the  baste  of 
animal  nutriment  and  increase.  **  Now  to 
be  able  lo  reply  succinctly  and  dlrectl|y  to 
thte  question,  It  te  necessary  flat  of  all  to 
faiqnire  mto  the  chief  feature  in  which  ani- 
mal and  vegetable  substances  agree,  and  the 
chief  featnro  in  vrhich  they  disagne. 

**  Animate  and  vegetables,  then,  agree  in 
thdr  equal  necessity  of  extracting  a  certain 
sweet  and  saccharine  fluid,  ai  flie  baste  of 
tiiehr  support,  from  whatever  substances 
may,  for  thte  purpose,  be  applied  to  their 
respective  oiigans  of  digestion.  Aniaid 
chyle  and  vegetable  sap  have  a  veiy  dose 
approxhnation  to  each  other  m  thdr  cod- 
stituent  principles,  as  weU  as  hi  tfaehr  exter- 
nal appearance.  In  thte  respect  piants  and 
umnate  agree.  They  dteagiee,  uMnocfa  as 
animal  substances  possem  a  very  large  pro- 
portion of  asote,  with  a  very  small  proper^ 
tlon  of  carbon ;  while  Tegetable  substances, 
on  the  contraiy,  possem  a  very  lai|;e  pro- 
portion of  carbon,  with  a  very  smaU  propor- 
tion of  asote.  And  it  te  hence  obvious, 
that  vegetable  matter  can  only  be  assimi* 
lated  to  animal  by  parting  with  iti  excem 
of  carbon,  and  flUing  up  its  deficiency  of 
asote. 

^  Vegetable  substances,  then,  part  flnt  of 
all  witli  a  considerable  portion  of  their  ex- 
cem  of  carbon,  in  the  stomach  and  intesti- 
nal canal,  during  the  procem  of  digestion ; 
a  certain  quantity  of  the  carbon  detaching 
a  certain  quanti^  of  the  oxygen  exteting  m 
these  otgans,  as  an  elementary  part  of  the 
air  or  water  they  contain,  in  consequence  of 
its  doser  afllnity  to  oxygen,  and  producing 
carbonic  acid  gas ;  a  feet  which  has  been 
dearly  ascertained  by  a  variety  of  experi- 
aenta  by  M.  Joriae,  of  Geneva.    A  very 
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large  tnrplns  of  carbon,  however,  still  en* 
terB  the  animal  system  throngh  the  mediom 
of  the  lacteab,  and  continues  to  ciradate 
with  the  chyle,  or  the  blood,  till  it  reaches 
Che  lungs.  Here  again  a  considerable  por* 
fion  of  carbon  is  perpetually  parted  with 
apon  every  expiration,  in  the  same  form  of 
carbonic  gas,  in  consequence  of  its  union 
with  a  part  of  the  oxygan  introduced  into 
Che  lungs  with  every  retnrmng  inspiration ; 
as  is  snffieiently  established  by  tin  experi- 
ments of  Mr.  Davy  and  other  celebnted 
cheratsts;  while  the  excess,  Chat  yet  re- 
mains, b  catried  off  by  the  skin,  in  conse- 
quence of  its  contact  with  atmospheric  air  e 
m  fact  put  beyond  all  doubt  by  tlie  experi- 
ments and  observations  of  M.  Jurine,  al* 
Chough,  on  a  superficial  view,  opposed  by  a 
few  experiments  of  M.  Ingenhouz ;  and 
obvious  to  every  one  fi'om  tlie  well-known 
circumstance,  that  the  purest  linen,  npon 
Che  purest  skin^  in  the  purest  atmosphere, 
soon  becomes  di»colonred.  In  thi«  way, 
Chen,  and  by  this  triple  co> operation  of  the 
stomach,  the  Inngs,  and  the  skin,  vegetable 
natter,  in  its  conversion  into  animal,  parts 
prith  the  whole  of  its  excess  of  carbon.  Its 
deficiency  of  aaote  becomes  snpplied  in  a 
twofold  mediod.  First,  at  the  lungs ;  also, 
by  the  process  of  respuration :  for  we  uni- 
formly find,  and  ttie  experiments  of  Dr. 
Priestley  and  Mr.  Davy  are  fuUy  conclusive 
upon  this  subject,  tliat.a  larger  portion  of 
note  is  inhabid  upon  every  inspiration,  tlian 
is  returned  by  every  succeeding  expiration ; 
in  conseqnence  of  which,  the  portion  re* 
tained  in  the  longs  most  enter  into  the  sys- 
tem, in  the  same  manner  as  the  retained 
oxygen,  and  p<-rhapN  in  conjunction  with  it ; 
while,  in  unison  with  tiiis  action  of  the 
lungs,  the  skin  also  absorbs  a  considerable 
quantity  of  azote,  and  thus  completes  the 
supply  that  is  necessary  for  tlie  animaliga- 
tion  of  vegetable  -»food  :  evincing,  liereby, 
%  dooble  consent  of  action  in  these  two  or- 
gans, and  giving  ns  some  insight  into  the 
mode  by  which  insects  and  worms,  which 
•re  totally  destitnta  of  lungs,  are  capable  of 
employing  the  skin  as  a  substitute  for  lungs, 
by  breathing  through  certain  spiracles  in- 
trodnced  into  the  skin  for  this  purpose,  or 
merely  through  the  common  pores  of  the 
skin,  witliout  any  such  -  additional  me- 
chanism. It  is  by  this  mode  also  tliat  reapi- 
ration  takes  place  through  tlie  whole  vege- 
table world,  offering  us  another  instance  of 
resemblance  to  many  parts  of  the  animal ; 
in  consequence  of  which  insects,  worms,  and 
the  leaves  of  vegetables^  equally  perish. 
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by  being  smeared  over  with  oil,  or  any  oil 
viscous  fluid  that  obstructs  their  cni 
orifices. 

^  But  to  complete  the  great  circle  oft 
versal  action,  and  to  preserve  die  importaDt 
balance  of  nature  in  a  state  of  eqaiposce,  it 
u  necessary,  also,  to  inquire  by  wbaC  meaoB 
animal  matter  is  reconverted  into  vegetable  ^ 
so  as  to  afford  to  plants  the  same  }mtm  of 
nntriment  which  plants  have  previonsly  af- 
forded to  animals;'' 

The  process  of  putrefaction  is  abowis  to 
be  that  principle,  which  is  to  lie  regmr<ied 
as  a  most  important  link  in  the  great  cfaaio 
of  universal  life  and  harmony.  See  Go«d*a 
Oratioa 

Corallines,  madrepores,  miUeporea,  and 
sponger,  were  formerly  considered  as  foosU 
bodies ;  but  the  experiments  of  CovdC  Mar« 
sigli  evinced,  that  they  are  endued  with 
life,  and  led  him  to  cUss  them  with  the 
maritime  plai^    And  the  observations  of 
^lis  Jnssieu,  and  Peysonel,   have  eince 
raised  them  to  the  rank  of  animals.     Hie 
detection    of    error   in.  lon|^establi8lled 
opiniouH  conceminif  one  branch  of  naCarml 
knowledge,  justifies  tlie  suspicion  of  its  ex* 
istence  in  others  which  are  nearly  allied  ta 
it    And  it  will  appear  from  tlie  pitMoca* 
tion  of  an  enquiry  into  the  instincts,  spoQ- 
Caneity,and  self  moving  power  of  vegetables, 
that  the  iospicion  is  not  without  foundaCioo, 

PLANTAGO,  in  botany,  pUattmn^  a  ge- 
nus of  the  Tetrandria  Monogynia  class  and 
order.  Natural  order  of  Plantagines,  Jos- 
sien.  Essential  character :  calyx  fonr-clefc ; 
corolla  fonr-clcft,  with  the  border  reflex; 
stamina  very  long ;  capsule  two-celled,  rot 
transversely.  There  are  thirty-eight  upecies. 
These  plants,  liaving  little  beauty,  are  rarelji 
cultivated,  except  in  botanic  gardens. 

PLAKHING  of  quiek$H  kedgeiy  an  ope* 
ration  very  necessary  to  promote  the  growth 
and  continuance  ot  old  hedges.  It  is  per- 
formed in  this  manner :  the  old  stubs  most 
be  cnt  off,  &c.  witldn  two  or  three  mdico 
of  the  ground,  and  the  best  and  looget  of 
the  middle  sixed  shoots  most  be  lefk  to  lay 
down.  Some  of  the  strongest  of  theae 
must  also  be  left  to  answer  the  purpose  of 
•takes.  These  are  to  be  cut  off  to  the 
height  at  which  the  hedge  is  intended  to  bo 
left ;  and  they  are  to  stand  at  ten  foot  dis^ 
tance  one  from  another:  when  there  ars 
not  proper  shoots  for  these  at  thedaediif 
tances,  tlieir  places  must  be  snpplied  with 
common  stakes  of  dead  wood.  The  hedge 
Is  to  be  first  thinned,  by  cntcing  aw^  aM 
bnt  those  shoots  which  ace  intei|ded  Co  bt 
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iBed  tither  at  stidtet,  or  the  oUier  work  of  orientsl  pltne  tree,  and  P.  oceideiRafiir, 

the  planhiag ;  the  ditch  is  to  be  cleaned  oat  American  plane  tree ;  these  are  very  large, 

witli  the  spade :  apd  it  must  be  now  dag  handsome,  and  lofty  trees.    The  first  sort, 

as  at  first,  with  sloping  sides  each  way ;  or  eastern  plane  tree,  grows  natorally  in 

and  when  there  is  any  cavity  on  the  bank  Asia;  the  stem  is  tall,  erect,  and  covered 

on  which  the  hedge  grows,  or  the  earth  has  with  a  smooth  bark,  which  annnally  ftUs 

been  washed  away  from  tha  roots  of  the  off;  it  sends  ont  many  side  brandies,  and 

ahrabs,  it  is  to  be  made  good  by  fiicing  it,  are  generally  a  little  crooked  at  then- joioU ; 

na  they  express  it,  with  the  mould  dog  from  th^  leaves  are  placed  alternate,  on  foot- 

the  upper  part  of  the  ditch :  all  tlie  rest  of  stalks  an  inch  and  a  half  long ;  the  flowers 

the  earth  dug  oat  of  the  ditch  is  to  be  laid  come  out  upon  long  peduncles,   hanging 

npon  the  top  of  the  bank.  downward,  each  sustaining  five  or  six  round 

In  plashing  the   quick,   two   extremes  balls  of  fioarers ;  the  npper,  whicli  are  the 

are  to  be  avoided ;  these  are,  the  laying  it  hirgest,are  wore  than  four  inches  in  circum- 

too  low,  and  the  laymg  it  too  thick  :  this  ference ;  these  sit  very  close  to  the  pedun^ 

makes  the  sap  mn  all  into  the  shoots,  and  cle ;  the  bristly  down  sorronading  tlie  seeds 

leavea  the  plasliea  without  sufficient  nou*  helps  to  transport  them  to  a  great  distance* 

liahmeot;  which,  with  the  thickness  of  the  PLATALEA,   the  tpoonbiU,  in  natnral 

hedge,  finally  kilb  tliem.     The  other  ex*,  history,  a  genus  of  birds  of  the  ord^  Gral- 

treme  of  hyinic  them  too  high,  is  equally  to  lap.    Generic  character :  bill  long,  broad, 

be  avoided  ;  for  this  carries  np  all  the  noo-  fht,  and  thin,  the  end  widening  into  a 

risliment  mto  the  plashes,  and  so  makes  tlie  roundish  form ;  nostrils  small  at  the  base  of 

shoota  small  and  weak  at  the  bottom,  and,  the  bill ;  tongue  short  and  pointed ;  feet 

consequently  the  hedge  tliin.                *  fbnr-toed  and  semi-palmated.    There  are 

PLASMA,  in  mineralogy.    The  colour  three  species. 

ef  this   mineral  is  intermediate  between  P.  lencerodia,  or  thewliite  spoonbill,  in- 

grass  and  leek  green,  and  of  different  de-  habits  Europe,  Asia,  and  AfHra*,  and  sub- 

graes  of  intensity.    It  is  marked  with  ochre  sists  on  frogs  and  fishes,  snakes  and  grass, 
yellow  dots,  and  whitish  spots.    It  occurs  .  It  is  of  the  siae  of  a  heron ;  it  frequents 

in  angular  pieces;  internally  it  is  gibtening ;  the  sea  coasts,  near  which  it  botlds  in  the 

Ihictnre  perfectly  flat  conchoidaL     It  is  highest  trees,  and,  in  tl^e  breeding  seasoug 

hard,  brittle,  easily  frangible ;   not  very  is  nearly  as  clamorous  as  the  rook.    Tliese 

heavy.    It  has  been  found  in  Italy,  Ger-  birds  ara  migratory,  and  witlidraw  to  warm 

many,  and  Turkey,  but  chiefly  among  the  regions  on  the  approach  of  winter.    Theur 

ruins  of  Rome.    It  k  said  that  it  was  for-  flcab  has  a  strong  resemblance  in  taste  to 

merly  worn  by  the  Komans  aa  a  part  of  that  of  a  goose.    See  Aves,  Plate  XIL 

oraamental  dress.  ^*  4. 

PLASTER,  in  pharmacy,  is  defined  to  The  BraxUnn  spoonbill  is  somewhat  leas 

be  an  exteraal  applieation,  of  a  harder  con-  than  the  above,  and  its  plumage  is  nearly 

sbteoce  than  our  ointments :  these  are  to  throughout  of  aa  exquisite  rose  colour, 

be  spread  according  to  the  diflerent  eircum*  The  scarlet  spoonbill,  a  variety  of  the 

stances  of  the  wound,  place,  or  patient,  last,  is  ofthe  colour  from  which  it  is  named, 

eittmr  upon  linen  or  leather.    See  Pmar-  which,  however,  it  does  not  attain  till  its 

MACY.  third  year.    It  is  of  the  same  sise  as  the 

Plastbr,   among  builders,   &C,     Hie  last,  and  found  in  Jamaica  and  Mexico. 

^  pbster  ot*  Paris  is  a  preparation  of  several  The  dwarf  spoonbill  is  of  the  site  of  a 

species  of  gypsums,  dag  near  Mont  Mai-  sparrow,  and  inhabits  South  America, 

trt,  a  viUage  in  the  neighbonrhood  of  Pa-  PLATE,   m  heraldry,  b  a  round  flat 

ris ;  whence  the  name.    See  MoaTAR.  piece  of  silver,  without  any  impression  | 

PLATANVS,  in  botany,  pUne  ine,  a  but  as  it  were  formed,  ready  to  receive  it. 

geaos  of  the  Monoeda  Polyandria  class  Plate  is  also  a  term  used  by  our  sports- 

and  order.    Natural  order  of  Ameataeeae.  men,  to  express  the  reward  given  to  the 

Essential  character :  aiale,  calyx  anient  glo-  best  hone  at  our  races, 

babr;  corolla  searcely  apparent;  anthers  Platbs,  in  gunnery.     Tlie  prise  plates 

grswing  rooad  the  fitoinent :  female,  calyx  aro  two  plates  of  iron  on  the  cheeks  ^  a 

■Bwat  globular ;   ceroUa  ouuiy-petalled ;  gun-earriage,  from  the  cape  square  to  the 

sipna  recurved  j  seeds  roundish,  mnero*  centre,  through  which  the  prise-bolls  go, 

aste  with  the  style,  pappose  at  the  base,  and  on  which  the  handspike  rests  when  it 

Thau  art  two  species,  ais.  P.  oriant«lis»  poiiea  up  the  breech  of  the  piece.    Breast* 
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plates  are  tbe  two  plates  on  tihe  fiice  of  the 
carriage,  one  oo  each  cheek.  Thun-plates 
are  the  two  plates  on  the  cheeks,  «t  the 
train  of  the  carriage*  Dalidge-phites  are 
the  six  plates  on  the  wheel  of  a  gnn*carri- 
age,  where  the  feUors  are  joined  together, 
and  serve  to  strengthen  the  dalidges. 
^  PLATFORM,  in  the  military  art,  an  ele- 
vation of  earth,  on  which  ,cannon  is  placed, 
to  fire  on  the  enemy ;  such  are  the  mounts 
in  the  middle  of  curtins.  On  the  ram- 
part there  is  always  a  platforqi,  where  the 
cannon  are  wonnted.  It  is.nuule  by  the 
heaping  up  of  earth  on  the  rampart,  or  by 
an  arrangement  of  madrieri,  riiring  iniensi* 
bly,  for  the  cannon  to  roll  on,  either  in 
a  casemate,  or  on  attack  in  the  oot-works. 

All  practitionere  are  agreed,  that  no  shot 
can  be  depended  on,  unlets  tiie  piece  can 
be  placed  on  a  solid  platform ;  for  if  the 
platform  shakes  with  the  first  impnie  of  the 
powder,  the  piece  must  likewise  shake,' 
which  will  alter  its  direction,  and  render  the 
shot  uncertain. 

Platform,  in  architecture,  is  a  row  of 
beams,  which  support  the  timber-work  of  a 
roof,  and  lie  on  tiie  top  of  the  waU,  where 
the  entablature  ought  to  be  raised.  This 
term  is  also  used  for  a  kind  of  teriace,  or 
broad,  smooth,  open  walk  at  the  top  of  a 
building,  from  whence  a  iair  prospect  may 
be  taken  of  the  a<yacent  country.  Hence 
an  edifice  is  said  to  be  covered  with  a 
pUtform,  when  it  is  flat  at  top,  and  has  no 
ridge.  Most  of  the  oriental  buildings 
are  thus  covered,  as  were  all  those  of  the 
ancients. 

PLATINA,  or  PtATiirvMy  a  metal, 
which  in  most  of  its  properties  is  equal  to 
gold,  but  in  others  it  is  very  superior.  It 
was  first  ascertamed  to  be  a  distinct  metal 
by  Scheffer,  a  Swedish  chemist,  in  the  year 
175i.  By  him  it  was  named  vriiite  gold, 
because  it  resembled  this  metal  in  many  of 
its  properties.  It  immediately  became 
subject  to  the  experiments  of  sJl  the  che- 
mists  in  Europe,  and  obtained,  irom  its  co- 
lour, the  name  of  platma,  signifying  little 
silver,  from  the  word  pbta,  which  is 
Spanish  for  silver.  Platina  has  been 
found  among  the  gold  ores  of  South  Ame- 
rica, and  more  particularly  in  the  mine 
of  Santa  Fe  near  Carthagena,  and  in  the  dis- 
trict of  Choco  in  Pcra.  Pbitina,  in  the 
state  in  which  it  reaches  this  country,  is 
contaminated  by  the  presence  of  several 
otiier  metals,  as  iridium,  osmium,  rhodium, 
andpaHa<tinm,and,in  ftct,  it  is  merely  an  ore 
ofpbitin.  liji  in  the  fiMmoi' snail  grains 
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or  scales,  of  a  winter  cohwr  than  iron,  nniS 
extremely  heavy.  Various  processes  hav^ 
been  contrived  for  its  purificatioo  ;  Imt  tbe 
one,  winch  is  the  most  simple  and  pnctic*- 
ble,  b  described  in  the  ninth  volume  of  Ni- 
cholson's JournaL    Platina  has  the  follow* 
mg  properties.    It  is  a  white  metal,  re* 
sembling  silver  in  colour,  but  greatly  ex- 
ceeding it,  and  indeed  all  other«metalSy  m 
specific  grerity,  being,  when  it  is  faammer- 
etl,  twenty-three  or  twenty-four  times  hea- 
vier than  water.    It  is  not  oxydixed  by  tte 
long-continued  and  concarrent  actioo    ot 
beat  and  air.  It  has  tlie  property  of  weldii^, 
which  belongs  to  no  other  metal  but  tins 
iron.    It  is  not  acted  on  by  any  other 
than  the  nitro-arariatic  and  oxygenized 
tiatic    Tbe  former  is  best  adapted  to  cfiSect 
this  sohition.    Sixteen  parts  of  Uie  coam 
pound  add  are  to  be  poured  on  one  of  the 
huninated  metal,  and  exposed  to  bent  in  ss 
gfans  vessel ;  nitrons  gas  is  disengaged,  and 
a  reddish  coloured   solution  is  obtained, 
which  gives  a  brown  stain  to  the  skin.  The 
muriate  of  platina  has  the  charactervtic 
property  of  being  precipitated  by  a  solntioa 
of  muriate  of  ammonia.    By  this  character, 
phitina  is  distinguished  from  all  other  me- 
tals, and  may  be  separated  when  mingled 
with  them  in  solution.   The  precipitate^ 
thus  obtained,  is  decomposed  by  a  strong 
heat,  and  leaves  pure  platina.    When  pare 
potash  is  poured  into  the  muriatic  soluticm, 
a  precipitate  ensues,  which  is  not  an  oxide 
of  platina,  but  a  triple  compound  o^tfaat 
oxide  with  the  alkali  and  acid.    With  soda, 
also,  it  forms  a  triple  combination. 

Platma  is  acted  upon  by  fusion  with  ni- 
tnte  of  potash,  and  also  with  pare  fixed  al- 
kalies. Tbe  most  delicate  test  of  the  pre- 
sence of  platina  is  muriate  of  tin.  AsohitioQ 
of  platina,  so  dilute  as  to  be  scarcely  distie- 
guishable  from  water,  assumes  a  bright  red 
colour,  on  the  addition  of  a  single  drop  of 
tiie  recent  solution  of  tin. 

Pbituia  has  been  discovered  by  Dr.  Wol« 
bston  to  be  a  remarkably  stow  coodnctor 
of  catoric.  When  equal  pieces  of  silver, 
copper,  and  phitina,  were  covered  with 
wax,  and  heated  at  one  end,  die  wax  was 
melted  Sj  inches  on  tbe  sihrer ;  S|  oa  the 
copper,  and  one  inch  only  on  the  platina.  Its 
expansion  by  heat  is  considerably  less  than 
that  of  steel;  which,  between  the  tempera- 
tures of  5S»  and  9lt*  is  expanded  about  it 
paruin  10,000,  while  the  expansion  of  pfau 
tma  is  only  ahont  10. 

Platina  oombines  with  many  of  the  me- 
takf  and  fonsi  with  thm  aUeyi^  sona  tf 
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which  art  of  couidenble  ioiportiiice  in    ptoportioo  of  platina  is  above  ^  the  cotoor 
the  working  of  tfaia  metal.  Ptatina  fbraw  an     of  the  gold  begins  to  be  altered.    Hiere  is 
alloy  with  anenic,  which  is  brittle  and  very    no  perceptible  change  in  the  specific  gra* 
Ivsible.  '  It  is  in  this  state  of  alloy  that  pla-    vity  or  the  ductiUty  of  gold  from  this  alloy. 
tina  is  susceptible  of  being  formed  faito  di^        Platinay  on  accoont  of  its  pecnlkr.  pnK 
ferent  utensils  and  instroroents  for  which  it    perties,  its  mfinibiUty,  density,  and  tndea> 
is  peculiarly  fitted.  It  is  first  liised  with  this    tractibllity,  coold  it  be  obtained  in  soffi. 
metal,  and  then  cast  into  moulds,  at  firrtin    dent  quantity,  and  at  a  moderate  price 
the  form  of  square  plates.    It  is  then  ex-    would  undoubtedly  prove  one  of  the  most 
posed  to  a  red  heat,  and  hammered  into    imcAiI  and  most  hnportant  of  the  metala 
Imra.    By  the  beating  and  hammering,  the    yet  ^own.    The  unportanee  and  utility  o€ 
arsenic  is  driven  off,  and  the  metal  is  pari-    pktina,  on  account  of  its  scarcity,  have 
fied  and  becomes  faifiisible,  but  retahis  its    been   hitherto  lunited   to  chemical  pniw 
ductility,  so  that  it  may  be  wrou^^t  like    poses ;  and  for  dillerent  chemical  instnh 
iron.    It  has  been  found  extremely  dif*    ments  and  utensUs,  it  has  been  found  pecn« 
llcnlt  to  combme   platina  and  mercury.    Hufy  appropriate,  as  thei«  are  few  chemi* 
Ouyton  had  observed  that   the  adhesive    cal  agents  whose  effiBcts  it  cannot  resist, 
force  of  phitma  and  mercury  is  greater  than    Tliere  is  indeed  little  doubt  but  it  might  be 
that  of  metals  which  do  not  combine  with     employed  with  equal  advantage  in  the  con* 
it ;  and  that  It  is  not  inferior  even  to  those    struction    of  instruments  and  ntensib*  is 
which  readily  form  alloys ;  from  which  he    various  arts  and  manufoctnies. 
conjectured  that  the  aUoy  of  platina  and        PLATING,  is  tiie  art  of  covering  baser 
mercury  might  be  eflfected  by  the  following    metals  with  a  thm  plate  of  silver  either  for 
process.    He  placed  a  very  thin  plate  of    use  or  for  ornament.    It  Is  said  to  have 
pure  phtina  at  the  bottom  ofanmtrsis  con*    been  invented  by  a  spur-maker,  not  for 
tanunaa  quantity  of  mercury.  The  matrass    show,  but  for  real  utiUty.    Till  tlien  the 
was  put  upon  a  sand  bath,  and  heat  ap-    more  elegant  spurs  in  common  use  were 
plied,   tm  the  mercury  boUed  and   the     made  of  solid  sUver ;  andftomtfae  flexibi- 
matrass  became  red-hot   When  the  platma    hty  of  that  metal,  they  were  Imble  to  be 
was  taken  out,  it  was  found  to  have  acqoved    bent   mto   hiconvenient    forms    by    the 
additional  weight,  and   to  have  become    sHgfatest  acddcQt    To  remedy  this  defect 
very  brittle.    But  this  combination  is  dif-    a  woriimaii  at  Birmingham  contrived  to 
fcrent  flrom  the  other  combmations  of  meiw    Inake  the  branches  of  a  pair  of  spurs  hollow 
cury  with  the  metals,  for  the  pbtinadid  not    and  to  fill  that  hollow  with  a  slender  rod  of 
lose  its  soKd  form.    M.  Chenevix,  m  the    steel  or  iron.  Fhidmg  this  a  great  improve* 
course  of  experiments  and  researches  re*    meat,  and  bemg  desirous  to  add  cheapnem 
spectmg  a  supposed  new  metal  called  paUa-    to  utility,  be  continued  to  make  the  hollow 
dhna,  succeeded  ho  forming  an  amalgam    laiiger,and  of  course  thb  iron  thicker  and 
with  platma  and  mereury.    He  heated  pn-    thicker,  till  at  bst  he  discovered  the  means 
rified  platina  in  the  form  of  fine  powder,    of  coating  an  iron  spur  with  silver  in  such  a 
with  ten  times  its  weight  of  mercury,  apd    manner  as  td  make  it  equally  elegant  with 
tubbed  them  together  for  a  long  time.  The    tiiose  which  were  made  wholly  of  that  me* 
result  was  an  amalgam  of  platina,  which    tal.    Tlie  hivention  was  quickly  appKed  to 
being  exposed  to  a  violent  heat,  lost  all  tiie    other  purposes  ;  and  to  nnmberiess  ntensib 
mercury   it  contained,  and   the   orighnl    which  were  formerly  made  of  brass  or  iron 
^eluht  of  the  platina  remamed.    Platina  '  are  now  given  the  strength  of  tiiese  metals, 
combiMS  witii  copper  by  means  of  fosion,    and  the  elegance  of  sUver,  for  a  small  addi* 
and  gives  it  hardness.  When  die  proportion    tional  expense.    The  silver  plate  was  for* 
of  copper  is  three  or  four  times  greater    meriy  made  to  adhere  to  the  baser  metal 
than  tiiat  of  platina,  Uie  alloy  is  ductile,  sus-    by  means  of  soMer ;  which  is  of  two  Unds, 
ceptiUe  of  a  fine  polish,  and  is  not  altered    tiie  soft  and  the  hard,  ortiietin  andsilver 
by  exposure  to  tiie  air^    This  aUoy  has    soMers.  The  former  of  tiiese  consists  of  tin 
been  employed  in  tiie  fiibrication  of  mirrors    alone,  tiie  hitter  genenUy  of  tiiree  parts  of 
for  telescopes.    Gold  combines  readily  widi    sUver  and  one  of  brass.  When  a  buckle,  for 
platiaa,  but  it  requires  a  very  powerful    instance,  is  to  be  plated  by  mean  of  tiie  soft 
heat  for  tiie  finion  of  tiieae  two  metals,    solder,  tfie  ring,  before  it  »  bent,  is  first 
Platiaa  dumnishes  the  colourof  gold,  unless    turned,  and  tiien  tiie  silver  plate  is  gentfy 
it  ha  la  vary  sihJI  quantity.    Wtai  tha    haoHMrad  opw  It,  the  hammer  enq»loyed 
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^^iiig  nlways  covered  with  a  piece  of  cloth. 
Thenilver  now  forniii,  as  it  were,  a  roonld  to 
the  rinf^,  and  whatever  of  it  is  not  intended 
to  be  lued  is  cut  oif.  This  mould  is  fastened 
to  the  hog  of  the  buckle  by  two  or  three 
cramps  of  iron- wire  ;  after  which  the 
buckle,  with  the  plated  side  imdeniiost,  is 
laid  upon  a  phite  of  Iron  sufficiently  hot  to 
melt  the  tin,  bat  not  the  silver.  Hie  bqckle 
is  then  covered  with  powdered  resin,  of^ 
anointed  with  torpentine ;  and  lest  there 
should  be  a  deficiency  of  tin,  a  smaH  portion 
of  rolled  tin  is  likewise  melted  on  it.  The 
bockle  is  now  taken  off  with  tongs,  and 
commonly  laid  on  a  bed  of  sand ;  where  the 
plate  and  the  ring,  while  the  solder  is  jet 
in  a  state  of  fusion,  are  more  closely  com- 
pressed by  a  smart  stroke  with  a  block  of 
wood.  The  buckle  is  afterwards  bent  and 
finished. 

Ttie  mode  of  plating  at  present  is,  to 
ftsten  plat44  of  silver  upon  thicker  plates 
of  copper,  and  then  rolling  them  together 
into  thin  phites.  The  copper  is  twelve 
times  thicker  than  tlie  silver,  and  one 
ounce  of  silver  is  rolled  to  a  surface  of  three 
feet  or  more. .  The  plates  being  thus  made, 
they  arc  then  stamped  by  a  single  stroke 
into  the  size  and  form  of  backles^  buttons, 
apoons.  Sec, 

PLATONIC  year,  or  the  Great  year,  i» 
a  period  of  time  determined  by  tUe  revolu- 
tion of  the  equinoxes,  or  the  space  wherein 
the  stars  and  constellations  return  to  their 
former  places,  in  respect  of  the  equinoxes. 
The  platonic  year,  according  to  Tycho 
Brahe,  is  25,816,  according  to  Ricciolus 
t5,920,  and  according  to  Cassini  34,8U0  years. 
This  period  once  accomplished,  it  was  an 
opinion  among  the  ancients,  that  the  world 
was  to  begin  anew,  and  the  same  series  of 
things  to  torn  over  again. 

Platow ic  phihiophy.  See  Academics. 

PLATOON,  in  the  military  art,  a  small 
square  body  of  forty  or  fifty  men,  drawn 
out  of  a  battalion  of  foot,  and  placed  be- 
tween the  squadrons  of  horse,  to  sustain 
them ;  or  in  ambuscades,  %traits,  and  de- 
files, where  there  is  not  room  for  whole  bat- 
talions or  regiments.  Platoons  are  also 
used  when  they  form  the  hollow  square,  to 
strengthen  the  angles.  The  grenadiers  are 
generally  posted  in  platoons. 

PLATYLOBIUM,  in  boUny,  agenus  of 
the  Diadelphia  Decandria  class  and  order. 
Natural  order  of  Pa pilionaces  or  Legnmi- 
nosse.  Essential  diaracter:  calyx  bell- 
ahapt d|  fiv«-cleft  i  the  two  oppcr  segments 
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very  large  and  obtose  ;  legmne  pedioefleiV^ 
compressed,  Winged  at  the  back.    There  vm 
but  one  species,  viz.  P.  formosam,  orasigs' 
flat  pea,  a  native  of  New  South  Walea,. 
"  where  it  flowers  all  the  year  ronnd. 

PLATYPUS,  in  natural  history,*  gc«i» 
of  MammaKa  of  the  order  Brotm.  Generic 
character  :  month  shaped  like  the  biO  of  v 
dock  ;  webbed  feet.  The  P.  anatiima,  or 
duck-billed  platypus,  is  a  native  of  Soatb 
Wales,  and  constitutes  a  new  and  moat  ca- 
rious genus  of  qoadrupeds.     See  Oksii- 

THORHYNCHDS. 

PL£Aj  in  law,  that  which  either  {tarty 
alleges  for  himself  in  court    These  are  di- 
vided into  pleas  of  the  crown  and  conunoo 
pleas.    Pleas  of  the  crown,  are  all  suits  i» 
the-  Ring's  name,  against    offences  oooa^ 
mitted  against  his  crown  and  dii^aity,  or 
against  liis  crown  and   peace.    Caniaioa 
Pleas,  are  those  that  are  held  between  coni- 
mon  persons.    Common  Pleas,  are  either 
dilatory  or  pleas  to  tlie  action.    Pleaa  dila- 
toiy,  are  such  as  tend  merely  to  delay,  or 
put  off  the  suit,  by  questioning  the  pro- 
priety of  the  remedy,  rather  than  by  deo  j* 
ing  tlie  injury.    Pleas  to  the  action,  aio 
siicli  as  dispute  the  very  cause  of  salt.    Di- 
latory pleas  must  not  be  confounded  wicb 
sham  pleas,  which  are  used  for  the  pnrpoao 
of  delay,  but  which,  if  true,  would  go  to  dm 
merits  of  the  action,  and  which  howevew 
they  may  be  abased  can  sever  be  avoided 
in  practice. 

PLEADINGS.    Pleadings,  in  genera^ 
signify  tlie  allegations  of  parties  to  aoitr 
when  they  are  put  into  a  proper  and  legal 
form ;  and  are  distinguished  in  respect  to 
the  parties  who  plead  them,  by  the  nanea 
of  bars,    replications,   rejoinders,   snrre- 
joinder,  rebutters,  &c;  and  tliough  the 
matter  in  tiie  declaration  or  count  docs  not 
properly  come  under  the  name  of  pleading, 
yet,  being  often  comprehended  in  tlie  ex- 
tended sense  of  tlie  word,  it  is  generally 
considered  under  tliis  head.    This  is  the 
technical  sense  of  the  word  pleading,  which 
is  vulgarly  applied  to  the  public  speakii^ 
of  the  advocates  in  the  courts.   The  ne- 
cessity of  reducing  the  proceedings  Into 
writing  gives  rise  to  a  great  deal  of  bosinesa 
amongst  barristers,  which  is  called  i^pedal 
pleadiuir,  and  tliose  who  are  skilled  in  thia 
are  distinguished  particularly  as  pleaders* 
Of  late  years  persons  under  the  degree  of 
ban  is  ten  have  drawn  pletdings,  which  are 
afteiwards  signed  by   barristen.     These 
peivous  take  very  low  fees,  but  when  called 
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to  Uie  bv  eoghMi  a  great  abare  of  boaiiieM; 
Tbeii'  liabiti  bring  tbem  cloiely  connected 
With  attormet. 

PLEASURE  and  Pain,  rays  Mr.  Locke, 
are  tiiupte  ideas,  wbicb  we  recme  both 
from  sensation  and  reflection;  there  being 
thoughts  of  the  mind,  as  well  as  sensations, 
accompanied  with  pleasure  or  pain. 

PLECTRANTHUS,  in  botany,  a  genos 
of  the  Didynamia  Oymnospermia  class  and 
order.  Natural  order  of  VerticUhitae.  La- 
biat8e,Jussieu«  Essential  character:  calyx 
upper  segment  laiger;  coroHa  resnpine, 
gibbous^orsponed  at  the  base;  filaments 
aimple.  Tliere  are  Ave  species,  natiTes  of 
Africa  and  Arabm  Felix. 

PLECTRONIA,  in  botany,  a  genus  of 
the  Pentandria  Bfonogynia  class  and  order. 
Natural  order  of  Contorts^.  Rhamni,  Jus« 
aieu.  Essential  character  :  petals  ^ve^  in- 
serted into  the  throat  of  the  calyx ;  beny 
two-seeded,  inferior.  There  is  bat  one 
species,  tit.  P»  veiitosa,  a  native  of  the 
Cape  of  Gtood  Hope. 

PLEIADES,  in  astronomy, an assembfaige 
of  seven  stan  in  the  neck  of  the  constella- 
tion Taurus,  the  ball ;  although  there  are 
now  only  six  of  them  visihie  to  the  naked 
eye.  The  hugest  is  of  the  third  magnitude, 
called  **  Incido  pleiadum.** 

PLENUM,  in  physics,  denotes,  accord- 
ing to  the  Cartesians,  that  state  of  thinp 
wherein  every  part  of  space  is  supposed 
to  be  fun  of  matter ;  in  opposition  to  a 
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PLENUSjfos,  inbotsny,  afttU/hwer; 
a  term  expressive  of  the  highest  degree  of 
faBUfianoe  in  flowers.    The  petals  in  full 
flowefs  are  so  nsultiplied  as  to  exclude  all 
thestaasina,  and  frequently  to  chbak  up  )the 
female  organ,  so  that  such  flowen,  thoagfa 
deUghtful  to  the  eye,  are  vegetable  ason* 
sters.    FlowcfB  with  asore  than  one  petal 
are  most  liable  to  this ;  such  are  the  ramm- 
cnlos,  aneasony,  pop|^,  myrtle,  drc.  &c. 
Flowers  with  one  petal  />nly  are  but  seldom 
sobject  to  tUs  fldneis  t  Ibme,  however,  are 
not  totally  exempt,  as  may  be  seen  in  the 
double  polyanthus,  hyacinth,  crocus,  &e. 
in  flowers  with  one  petal,  the  amde  of 
luxufianoe,  or  hnpletioo,  is  by  a  nmltipli- 
cation  of  the  divfeions  of  the  limb,  or  up. 
per  part.    In  flowers  with  more  then  one 
petal  by  a  maltiplicalion  of  the  pelab  or 
nectarinm. 

PLEURISY,  in  nmdicioe,  a  violent  pmn 
m  the  aide,  attended  vHth  an  acute  fever,  a 
coagfa,  and  a  difficulty  of  breuthing. 

PLCURONECTES,  the/Madcr,  ta  aa- 
VOL  V. 


iural  history,  a  genv  of  fishes  of  the  order 
Thoracid.    Generic  character:  the  eyes 
spherical,  and  both  on  the   same  side  of 
the  head ;  mouth  arched ;  body  compressed, 
one  side  representing  the  back,  and  the 
other  the  abdomen.    In  this  genus  are  com- 
prehended an  that  are  coaunonly  denomi- 
nated flat  fish.    They  swim  obUquely,  and 
are  observed  generally  at  the  bottom  of 
the  water,  befaig  destitute  of  the  air  blad- 
der.     They  often  hignlph  themselves  in 
sands  as  fer  as  the  head,  and  thus  elude  the 
attacks  of  many  enemies.     The  eyes  of 
some  of  this  genus  are  towards  the  right 
when  the  fish  presents  its  abdomen  to  the 
spectator,  and  those  of  othen  tovrards  the 
left.    Tfau  diflerenee  constitutes  the  prin. 
cipal  division  of  this  genus. 

P.  hippoglossos,  or  the  holibnt,  is  one  of 
the  largest  of  fishes,  bemg  sometimes  found 
of  four  hundred  pounds  weight.  It  sub- 
aists  on  smaller  fishes,  and  on  various  kinds 
of  crabs  and  sheli  fish.  It  la  considered  m 
rather  coarse  ibr  the  table  when  particu- 
larly hu^,  and  the  part  nearest  the  fins  is 
thought  by  far  preferable  to  any  other;  It 
is  found  in  the  European  and  North  Ame- 
rican seas. 

The  P.  pbtessa,  or  pUise,  is  distinguish- 
able from  the  other  species,  by  bemg  marked 
on  the  body  and  fins  l»y  numerous  orange 
coloured  spots.  This  fish  inhabits  the  same 
seas  as  the  former,  and  is  sometimes  taken 
of  the  weight  of  fifteen  pounds,  though  one 
of  eight  is  considered  m  this  island  as  very 
large.  The  best  of  these  flriies  abound  on 
the  Sussex  coast.  Ttiey  are  in  consider, 
able  estimatioo,  and  are  thought  preferable 
when  of  a  moderate  siae.  They  subsist  on 
the  same  food  aa  the  former. 

Tlie  P.  limanda,  or  dub,  hihabllB  the  same 
seas,  but  Is  far  len  common.  It  is  much 
smaller  than  the  Uai^  but  thought  fiv  more 
delicate  for  the  table.  It  is  m  the  greatest 
perfection  in  the  spring  months. 

P.  flesus,  or  the  flounder,  is  fi>rmed 
much  Kko  the  plaise,  but  is  sanHer,  and 
destitute  of  the  orange  spots;  it  tnhabita 
the  same  seas,  and  abounds  en  the  firitbh 
coasts,  and  frequently  ascends  the  rivers 
to  a  considerable  bright 
'  P.  solea,  or  the  sole,  is  found  in  the  En- 
ropena  und  American  seas,  and  is  some- 
times  two  feet  long,  and  eight  pounds  in 
weight;  but  in  general  wsry  conaderably 
smaUer.  lu  scales  may  be  distingukbed 
by  the  microscope  for  their  peculiar  ele- 
gance  of  structare.    Soles  are  fbad  of  ly. 

iag  at  the  bottom  of  the  waten  whict  tbev 
D  d  ^ 
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freqaenty  tund  are  caught  by  trawl  nets. 
Tbeir  flesh  is  esctiemely  finn  and  rich,  and 
is  preferred  to  that  of  any  other  species  bnt 
the  torbot  They  are  taken  in  the  great- 
est abundance  near  Brixham,  in  Devon- 

ihire. 

p.  tobermihitus,  or  P.  masdmns,  the  tar- 
bot,  is  broader  and  sqaarer  than  the  above 
qpeciesy  has  a  skin  apparently  wrinkled,  and 
covered  with  nnmerons  obtose,  unequal , 
ipinous  .tubercles.    It  occasionally  attains 
the  wdght  of  thirty  ponnds,  and  though 
caOed  by  linnaeus  the  largest  of  the  genus, 
is  extremely  inferior  in  siie  to  the  holibnt. 
Its  flesh,  however,  is  more  valued  than  that 
ef  any  other  species,  and  is  considered  as 
a  high  and  luxurious  delicacy.    It  is  foond 
in  the  same  seas,  and  subsists  on  the  same 
food  « the  species  above  .mentioned.    On 
the  coast  of  HoUand  these  fishes  are  caught 
in  great  abundance  by  baits  of  herrings,  had- 
docks, and  particularly  of  lampreys^  which 
are  exported  from  Mortlake,  in,  this  coun- 
try, for  that  purpose^  to  the  number  of 
nearly  half  a  million  per  annum,  and  the 
value  of  seven  or  ei^t  hundred  pounds. 
In  England,  Scarborough  is  the  principal 
station  of  the  tnrbot  fishery,  vrhidi  is  con- 
ducted in  vessels  of  a  ton  biutlen,  in  which 
three  men  cany  each  three  distinct  linesi 
hooked  and  baited,  which  altogether,  when 
let  down  into  the  water,  fixed  at  both  ex- 
tremities by  stonte,  as  anchors,  extend 
sometimes  to  the  length  of  thrte  miles,  al- 
vrays  across  the  tide,  and  contain  between 
two  and  three  thousand  hooks.    At  every 
turn  of  the  tide  they  are  drawn  up.    This 
fisheiy  is  attended  with  great  danger,  not* 
vrithstanding  the  admirable  construction  of 
the  boats,  or  cobles,  as  storms  come  on  with 
extreme  celerity,  and  scarcely  admitting 
the  opportunity  of  escaping  to  the  shore 
from  a  sea  which  exhibits  suddenly  the 
moat  mountainous  and  overwhelming  bil- 
lows.   This,  and  all  the  above  species,  have 
then*  eyes  on  the  right  side. 

PLINIA,  m  botany,  a  genus  of  the  Ico- 
saudria  Monogynia  class  and  order.  Natural 
order  of  Rosacese,  Jossieu.  Easenthd  cha- 
racter: calyx  five  or  fborparted;  petals 
iSYB  or  four;  drupe  superior,  grooved.  There 
are  two  species,  vis.  P.  crocea,  safinm'firuited 
plinia,  and  P.  pednnculata,  red  firuited  pli- 
nia. 

PLINTH,  in  architecture,  a  flat  square 
member,  in  the  form  of  a  brick.  It  is  used 
as  the  foundation  of  columns,  being  that 
flat  square  table,  under  the  moulding  of 
the  base  and  pedestal  at  the  bottom  of  the 
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whole  order.  It  seems  to  have  been  otigr^  ' 
nally  intended  to  keep  the  bottom  of  tfc^ 
original  wooden  piUan  from  rotting. 

Plinth  if  a  sfahie,  dfc  is  a  base,  eifltea- 
flat,  round,  or  square,  that  serves  to 
port  it. 

Plint^  ^  a  tooU,  denotes  two  or 
rows  of  bricks  advancing  out  from  a  wall  ; 
or,  in  genera],  any  flat  high  mouldings  UmlC 
serves  in  a  front  wall  to  mark  the  floon,  to 
sustain  the  eaves  of  a  wall,  or  the  larmier  of 
a  chimney. 

PLOCAMA,  in  bo^tany,  a  geana  of  tbm 
Pentandria  Monogynia  class  and  order- 
Essential  character :  calyx  five-toothedy  ao- 
perior ;  corolla  bell-shaped,  five-cleft  f  beny 
three-celled;  cells  one-seeded.  Tliere  m 
but  one  species,  eis.  P.  pendula,  pendnloiK 
plocama,  a  native  of  the  Canary  Ishinds, 

PLdT,  in  dramatic  poetry,  bsometioMs 
used  for  the  fable  of  a  tragedy  or  comei^, 
but  more  particulariy  the  knot  or  Intrigne^ 
which  makes  the  embarras  of  any  pieee. 
The  unravelling  puts  an  end  to  (he  plot. 

Plot,  in  surveying,  the  plan  or  dnoght 
of  any  field,  farm,  or  manor  surveyed  with 
an  instrument,  and  laid  down  in  the  proper 
figure  and  dimensions. 

PLOTTING,  among  surveyors,  is  thn 
art  of  laying  down  on  paper,  See,  tfie 
ral  angles  and  lines  of  a  tract  of  ground 
▼eyed  by  a  theodolite,  &c.  and  a  chain.  In 
surveying  with  the  plain  table,  the  plottnts 
is  saved ;  the  several  angles  and  distances 
being  laid  down  on  the  spot,  as  fast  as  they 
are  taken.  See  Plaim-tablb.  But,  in 
working  with  the  theodolite,  semicircle,  or 
circumferentor,  the  angles  are  taken  in  de» 
grees ;  and  the  distances  in  chains  and  links, 
so  that  there  remams  an  afker^pentioQ  to 
reduce  these  members  faito  lines,  and  so  to 
form  a  draught,  plan,  or  map ;  this  opera- 
tion is  called  plotting.  Plotting  then  is 
performed  by  means  of  two  instrumentiy 
the  protractor  and  plottiqg  scale.  By  tho 
first,  the  several  angles  observed  in  the 
field  with  a  theodolite,  or  the  like,  and  en- 
tered down  in  degrees  in  the  field  hotk^ 
are  protracted  on  paper  in  their  just  qnao- 
tity.  By  the  latter,  the  several  distanoea 
measured  vrith  the  chain,  and  entered  down 
in  the  like  manner  in  the  field  book,  are  laid 
down  in  their  just  proportion.    See  SoR* 

▼BVING. 

PLOTTiNo-jMie,  a  mathematical  batni- 
ment,  usually  of  wood,  sometimes  of  brass, 
or  ot3ber  mattnr;  and  either  a  fiM>t  or  half  a 
foot  long.  On  one  side  of  the  instrument 
are  seven  several  scales^  or  liMs,  divided 
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into  equal  partg.  The  fint  division  of  the 
fint  scale  is  sabdivided  into  ten  equal  parts, 
to  wbich  is  prefixed  the  number  ^0,  signify- 
ing that  ten  of  these  sobdivisions  make  an 
inch;  or  that  the  divisions  of  that  scale  are 
decimals  of  inches.  The  fint  division  of 
the  second  scale  b  likewise  subdivided  into 
10,  to  which  is  prefixed  the  number  16,  de- 
noting that  sixteen  of  these  subdivisions 
make  an  inch.  The  fint  division  of  the 
third  scale  is  subdivided  in  like  manner  into 
10,  to  which  is  prefixed  the  number  20 ;  to 
that  of  the  fourth  scale  is  prefixed  the  num- 
ber 24 ;  to  that  of  the  fifth,  32;  that  of  the 
sixth,  40  i  that  of  the  seventh,  48 ;  denoting 
the  number  of  subdivisions  equal  to  an  inch, 
in  each,  respectively.  The  two  bst  scales 
are  broken  oflT  to  make  room  for  two  lines 
of  chords.  There  is  also  on  the  backside 
of  the  instrament  a  diagonal  scale. 

As  to  the  use  of  the  plotting,  if  we  were 
required  to  lay  down  any  distance  upon 
paper,  suppose  6  chains  60  finks :  draw  an 
indefinite  line ;  then  setting  one  foot  of  the 
compassea.  at  figure  6  on  the  scale,  e,  gr. 
the  scale  of  20  in  an  inch,  extend  the  other 
to  5  of  the  subdivisions,  for  the  50  links : 
this  distance,  being  transferred  to  the  line, 
vrill  exhibit  the  6  chains  50  links  required. 

If  it  be  desired  to  have  6  chains  50  links 
take  up  more  or  less  space,  take  them  off 
from  a  greater  or  lesser  sode,  t.  e,  fi-om  a 
scale  that  has  more  or  fewer  divisions  in  an 
inch. 

To  find  the  duuns  and  links  contained  in 
a  right  line,  e.  gr.  that  is  just  drawn,  accord- 
ing to  any  scale,  e,  gr,  that  of  20  m  an  mcfa. 
Take  the  length  of  the  line  in  the  com- 
passes, and  applying  it  to  the  given  scale, 
you  will  find  it  extend  fi^m  the  number  6 
of  the  great  divisions  to  5  of  the  small  ones: 
hence  the  given  line  contains  6  chains  50 
links. 

PLOTUS,  the  darter^  in  natural  history, 
a  genus  of  birds  of  the  order  Anseres.  Ge- 
neric character :  bill  strait,  pointed  toothed  -, 
nostrils,  a  slit  near  the  base ;  ftce  and  chin 
without  feathen ;  legs  short ;  toes  four,  and 
all  webbed.  Thore  are  three  species.  P. 
anhinga,  or  the  white  bellied  darter,  is  of 
the  sise  of  a  mallard,  but  measures  nearly 
three  feet  in  length.  It  is  fimnd  in  Braxfl; 
builds  in  trees,  and  roosts  in  them  at  night, 
tliongh  living  chiefly  on  fishes.  In  catching 
these  its  manner  resembles  that  of  serpents. 
l>imwing  up  its  neck,  it  darts  on  its  prey 
with  its  bin,  and  catches  it  in  its  claws.  It 
it  rarely  seen  on  the  ground,  and,  when  not 
mi  the  water  in  tlie  pqnnit  ofiti  food,  it  is  to 
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be  seen  on  the  most  elevated  trees,  where  it 
sits  with  its  bead  drawn  in  between  the 
shoulden.  Its  flesh  is  rank  and  oily.  The 
black-bellied  anhinga  is  found  in  Ceylon 
and  Java,  and  darting  its  long  neck  through 
the  low  shrubs  immediately  over  the  water, 
is,,  on  the  fint  view,  mistaken  firequently 
for  some  venomous  reptile,  and  excites 
corresponding  agitation  and  terror.  Hie 
Surinam  darter  is  of  the  size  of  a  teal,  and 
feeds  on  flies  as  well  as  fishes  and  water 
insects ;  and  in  every  attempt  at  destroying 
a  fly  by  the  dart  of  its  bill  it  has  been  ob- 
served to  succeed  for  a  long  continued  time. 
It  is  often  domesticated,  and  is  called  the 
sun- bird,  from  the  circumstance,  probably, 
of  its  often  developing  at  once  its  tail  and 
wings,  and  thus  exhibiting  a  circular  ap-  ^ 
pearance  of  plumage,  which,  however,  is 
certainly  by  no  means  glowing  and  ardent. 

PLOUGH,  in  agriculture,  a  machme  for 
turning  up  the  soil,  contrived  to  save  the 
time,  Uboiir,  and  exp«ace  that  without  this 
instrument  must  have  been  employed  in 
digging  land,  to  prepare  it  for  the  sowing  of 
all  kinds  of  grain.    See  AGnicoLTURE. 

Plough,  among  bookbinden,  is  a  ma* 
chine  for  cutting  the  edges  of  the  leaves  of 
books  smooth. 

PLUKENETIA,  in  botany,  so  named 
from  Leonard  Plokenet,  a  genus  of  the 
Monoecia  Monadelphia  class  and  order,. 
Natural  order  of  Tricoccse.  Euphorbia, 
Jussieu.  Essential  character :  calyx  none; 
petals  four :  male,  stamens  eight;  nectaries 
four,  bearded:  female,  style  very  long,  with 
a  peltate,  fourlobed  stigma;  capsule  four* 
grained.  There  is  but  one  species;  riz.  P. 
vohibilis,  a  native  of  both  Indies. 

PLUH-ffVf.    See  Prvnvs. 

PLUMB-lifi«,  among  artificers,  denotes  a 
perpendicular  to  the  hortxon;  so  caOed  as 
benig  commonly  erected  by  means  of  a 
plummet. 

PLUMBAGO,  in  botuiy,  Utd-worty  a 
genus  of  the  Pentandria  Monogynta  class 
and  order.  Natural  order  of  Plnmbagines, 
Jussieu.  Essential  character:  corolla fonnel- 
form ;  stamens  inserted  into  scales  inclosing 
the  base  of  the  corolla;  stigma  five-deft; 
see4  one,  oblong,  tunicated.  There  are 
seven  species. 

PtCMUAGo,  in  diemtstiy,  a  carbntet  of 
iron.    See  Iroh. 

PLUMBERY,  the  art  of  casting  and 
vrorking  lead,  and  using  it  in  buildings,  Stc» 
Aa  this  metal  melts  very  readily  ^  it  is  easy  to 
cast  it  into  figures  of  any  kind,  by  running 
it  into  moulds  of  bnm,  day,  plaster,  Aec, 
Dd2 
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But  the  chiefarticles  in  plumbery  are  slieeti 
and  pipes  of  lead ;  and  as  these  make  the 
basis  of  the  plumber's  work,  we  shall  here 
give  the  process  of  making  them.  In  casting 
fibeet-Ieady  a  table  or  moidd  b  m^de  ose  of, 
which  consists  of  large  pieces  of  wood  well 
jointed,  and  bound  with  ban  of  iron  at  the 
ends,  on  the  sides  of  which  runs  a  ftame, 
consisting  of  a  ledge,  or  border  of  wood, 
two  or  three  inches  diick,  and  two  or  three 
inches  high  from  the  mould,  called  the 
sharps :  the  ordinary  width  of  the  moold, 
withm  these  sharps,  is  irom  three  to  four 
feet ;  and  its  length  is  sixteen,  seventeen,  or 
ei^teea  ieet.    This  should  be  sometMng 
longer  than  the  sheets  are  intended  to  be, 
in  order  that  the  end  where  the  metal  runs 
off  from  the  mould  may  be  cut  off,  because 
it  is  cenmionly  thua,  or  uneven,  or  ragged 
at  the  end.    It  must  stand  very  even  or 
lev^l  in  breadth,  and  something  falling  from 
the  end  m  which  the  metal  is  poured  in,  eu . 
about  an  inch,  or  an  inch  and  a  half,  in  the 
length  of  sixteen  or  seventeen  inches.    At 
the  upper  end  of  the  mould  stands  the  pan, 
which  is  a  concave  triangular  prism,' com* 
posed  of  two  planks  nailed  togetlier  at  right 
angles,  and  two  triangular  pieces  fitted  in 
between  them  at  the  ends.    The  length  of 
this  pan  is  the  vrliole  breadtti  of  the  mould 
in  which  the  sheets  are  cast ;  it  stands  with 
its  bottom,  which  is  a  sharp  edge,  on  a  form 
at  the  end  of  the  mould,  leanmg  with  one 
side  against  it,  and  on  the  opposite  side  is 
a  handle  to  lift  it  up  by,  to  poor  oat  the 
melted  lead ;  and  on  that  side  of  the  pan 
nest  the  mould  are  two  iron  books  to  take 
hold  of  the  moi^d,  and  prevent  the  pan  from 
slipping,  while  the  melted  lead  is  pouring 
out  of  it  into  the  mould.    This  pan  is  lined 
on  the  inside  vrith  moistened  sand,  to  pre- 
vent it  from  being  fired  by  the  hot  ihetat 
The  mould  is  also  spread  over,  about  two- 
thirds  of  an  inch  thick,  with  sand  sifted  and 
molstenedyfrhich  is  rendered  perfectly  level 
by  moving  over  it  a  piece  of  wood  called  a 
strike,  by  trampling  upon  it  with  the  feet, 
and  smoothing  it  over  with  a  smoothing 
phme,  which  is  a  thick  pkite  of  polished 
braw,  about  nine  inches  square,  turned  up 
on  all  the  four  edges,  and  with  a  handle 
fitted  on  the  upper  or  concave  side.    The 
tand  being  thus  smoothed,  il  is  fit  for  casting 
sheets  of  lead  *,.  but  if  they  woukl  cast  n 
ostem,  tbey  measure  out  the  bignem  of  the 
fbor  sides,  and  having  taken  the  dimensions 
of  the  front,  or  fore-part,  make  nwwidlngi 
by  pressing  loiig  slips  of  wood,  which  eo»> 
tain  the  same  monldingi  into  the  level  sand^ 


and  form  the  figures  of  birds,  beasts,  ^c* 
by  pressing  in  the  smne  manner  tendt*m 
figures  upon  it,  and  then  triiing  thea  off^ 
and  at  the  same  time  smootUag  the  soififtce 
where  any  of  the  sand  is  raised  up,  kj 
ing  these  impressions  upon  it. 

The  rest  of  the  operation  is  the 
castiQg  either  cisterns  or  plain  sheets  of 
lead;  but  before  fire  procMd  to  mentioo 
the  manner  in  which  that  is  performed,  it 
wiU  be  necessary  to  give  a  more  particnimr 
description  of  the  strike.   The  strike,  then, 
is  a  piece  of  board  about  ^w%  inches  brond„ 
and  something  longer  than  the  breadth  of 
the  mould  on  tie  inside ;  and  at  eacb  end 
is  cut  a  notch  about  tvro  inches  deep,  ao 
that  when  it  is  used,  it  rides  upon  thesfaaips 
vrith  those  notches.    Before  tbey  begin  to 
cast,  the  strike  is  made  ready  by  tackii^ 
on  two  pieces  of  an  old  hat  on  the  Botcliea, 
or  by  slippinga  case  of  leather  over  each 
end,  in  oider  to  raise  the  under  side  about 
one  eighth  of  an  inch,  or  something  more, 
above  the  sand,  according  as  fii^  would 
have  the  sheet  to  be  in  thicknem;  then 
they  tallow  the  under  edge  of  the  strike, 
and  lay  it  across  the  mould.    The  lead  be- 
ing melted,  it  is  ladled  into  the  pan,  in 
which,  when  there  is  a  sufficient  quantity 
for  the  present  purpose,  the  scam  of  the 
metal  is  swept  off  with  a  piece  of  board  to 
the  edge  of  the  pan,  letting  it  settle  on  the 
sand,  which  is  by  this  means  prevented 
from  falling  into  the  mould  at  the  pouring 
tfut  of  the  metal.    When  fiie  lead  is  cool 
enoogli,  wliich  is  known  by  its  beginaiqg  to 
stand  vrith  a  shell  or 'wall  on  the  sand  mmd 
the  pan;  two  men  take  the  pan  by  the  han- 
dle, or  dse  one  of  them  Ufb  it  up  by  a  bar 
and  chain  fixed  to  a  beam  in  the  cdM^, 
and  poor  it  into  the  mould,  while  another 
nmn  stands  ready  with  the  strike,  and^  m 
soon  as  they  have  done  pouring  in  the  me- 
tal, puts  on  the  mould,  sweeps  the  lead  fbr- 
vrard,  and  draws  the  oveiplos  mto  a  troi^ 
prepared  to  receive  it.    The  sheets  being 
thus  cast,  nothing  remams  but  to  phiwb 
the  edges,  in  order  to  render  them  sasoetb 
and  straight ;  but  if  it  be  a  cistem,  it  is  bent 
into  four  sides,  so  that  the  two  ends  may 
join  the  back,,  where  they  are  soldered  to* 
gether,  after  which  the  bottom  is  seldeied- 
up. 

Ttu  Mdh^  if  tmtmg  f  Mn  Shisis  ^ 
Lmi,  Instead  of  sand,  they  eover  the 
mould  with  a  piece  of  woollen  stuff  nailed 
down  at  the  two  ends  to  keep  it  tight,  and 
over  this  lay  a  veiy  fine  linen  eloth.  In  this 
process  great  regard  Is  hMl  to  thejust  degree 
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«f  heftty  80  at  tint  the  lead  may  rrni  well, 
and  yet  not  bora  the  linen.  This  they 
judge  of  by  a  piece  of  paper,  for  it  takei 
Are  in  the  liqoid  lead  if  it  is  too  hot,  and  if 
it  be  not  shrank  and  scorched  a  little,  it  is 
not  hot  enoogh. 

The  Meikod  iffcoiimg  Pipes  withmd  «•^ 
drnag.  To  onlce  these  pipes  they  bxn  a 
kind  of  little  mill,  with  aims  or  levers  to 
tnra  it  withal.  The  monlds  are  of  btass, 
nnd  consist  of  two  pieces,  which  open  and 
ahnt  by  means  of  hooks  and  hinges,  their  in- 
ward calibre,  or  diameter,  being  according 
to  the  siae  of  the  pipe  to  be  made,  and  their 
length  b  usually  two  feet  and  a  half.  In 
the  middle  is  placed  a  core,  or  roond  piece 
of  brass  or  iron,  somewhat  longer  than  the 
monM,  and  of  the  thickness  of  the  inward 
diameter  of  the  pipe.  This  core  is  passed 
through  two  copper-mndles,  one  at  each 
end  of  the  mould,  which  tliey  ser?e  to  dose ; 
snd  to  these  is  joined  a  little  copper-tube, 
nbont  two  inches  long,  and  of  the  thickness 
the  leaden  pipe  is  intended  to  be  of.  By 
BMins  of  these  tabes  the  core  is  retained  in 
the  middle  of  the  cavity  of  the  mould.  The 
core  being  in  the  moold,  with  the  randies 
atits  two  ends,  and  the  lead  melted  in  the 
Ihmace,  they  take  it  op  in  a  ladle,  and  poor 
at  into  the  muold  by  a  little  aperture  at  one 
end,  made  in  the  form  of  a  fimnel.  When 
the  moold  is  fiill,  they  pan  a  hook  into  the 
end  of  the  core,  and,  turning  the  miU,  draw 
it  out  i  and  then,  openfaig  the  moold,  take 
out  the  pipe.  If  they  desire  to  have  the 
pipe  lengthened,  they  put  one  end  of  it  in 
the  lower  end  of  the  mouM,  and  pass  the 
end  of  the  core  into  it ;  then  shut  the  moold 
again,  and  apply  its  nmdle  and  tube  as  be- 
fore, the  pipe  just  cast  serving  for  rundle, 
&c.  at  the  other  end.  Things  being  thus 
replaced,  they  pour  in  fresh  metal,  and  re- 
peat the  operation  till  they  have  got  a  pipe 
of  the  length  reqmred.  For  making  pipes 
of  sheet-lead,  the  plumbers  have  wooden 
cyhnders,  of  the  length  and  thickness  re- 
quired, and  on  these  they  form  their  pipes 
by  wrapping  the  sheet  around  them,  and 
soldering  up  the  edges  all  along  them. 

PLUME,  a  set  or  bunch  of  ostrich  fea- 
diers,  pulled  oat  of  the  tail  and  wings,  and 
made  up  to  serve  for  ornaments  in  fonerab, 
d(f  •  Among  sportsmen,  plume  is  the  gene- 
ral colour  or  mixture  of  the  foathers  of  a 
hawk,  which  shows  her  constitution. 

PLUMERIA,  in  botany,  so  named  in 
honour  of  Charles  PInmter ;  a  genus  of  the 
Pentandria  Monogynia  class  and  order. 
Natoral  order   of  Contort*.    Apocinest, 
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Jnisien,  EssantiBl  cfaaimcter  t  contorted  ; 
Mlides  two,  reflea;  seeds  faiserted  into 
their  proper  moabiane.  There  are  four 
species. 

PLUMMET,  PujHBKUu, or Plvmb* 
LINE,  an  instroment  used  by  carpenten, 
masons.  Sec  In  order  to  jndge  wlietber 
waHs,  doc.  be  opri|^t  planes,  horiaoDtal,  or 
the  like.  It  is  thus  called  from  a  piece  of 
lead,  **  plumbum,**  fostened  to  the  end  of  a 
cord,  which  usually  oonstitnles  (Us  mstru* 
ment,  ^Sometimes  the  string  descends 
along  a  wooden  ruler,  &c.  raised  perpendi* 
culariy  on  another;  in  vrhich  case  it  be* 
comes  a  leveL    See  Lbvbi.. 

PLUMMINO,  among  ndners,  is  the  me* 
thod  of  using  a  mine-dial,  in  order  to  know 
the  exact  place  of  the  work  where  to  sink 
down  an  air^haft,  or  to  bring  an  adit  to 
the  work,  or  to  know  vrhieh  way  the  load 
inclines  when  any  6exure  happens  in  it.  It 
b  performed  in  this  manner :  a  skilfol  per- 
son, with  an  assbtut,  and  with  pen,  ink, 
and  paper,  and  a  long  line,  and  a  son-dial, 
alter  hb  guem  of  the  place  above  ground, 
descends  into  the  adit  or  work,  and  there 
fastens  one  end  of  the  line  to  some  fixed 
thing  in  it,  then  the  incited  needle  b  let  to 
rest,  and  the  exact  pomt  where  it  rests  is 
marked  with  a  pen :  he  then  goes  on  fur* 
ther  in  the  like  still  fostened,  and  at  the 
next  flexure  of  the  adit  he  makes  a  mark 
on  the  line  by  a  knot  or  otherwise )  and 
tlien  letting  down  the  dial  agam,  be  there 
likewise  notes  down  that  point  at  which 
the  needle  stands  in  thb  second  posttioo. 
In  thb  manner  he  proceeds  from  turning 
to  turning,  nmrking  down  Che  points,  and 
marking  the  line,  till  he  comes  to  tlie  m- 
tended  phN^e;  thb  done,  he  ascencb  and 
begins  to  woriL  on  tlie  snrfaee  of  the  earA 
vrfaat'he  did  in  tlie  adit,  bringing  the  first 
knot  in  the  line  to  such  a  pbice  where  the 
mark  of  the  place  of  the  needle  will  again 
answer  its  pointing,  and  continues  thb  till 
he  comes  to  the  desired  place  alH»ve  gronad, 
which  b  certain  to  be  perpendienlarly  over 
the  part  of  the  nune  into  which  the  air* 
shaft  b  to  be  sunk. 

PLUMULA,  in  botany,  a  little  feather, 
the  scaly  part  of  the  corcohnn,  or  embryo 
plant  within  the  seed,  which  aseends  and 
becomes  the  stem  or  trunk.  It  extends  it- 
sdf  into  the  cavity  of  the  lobes,  and  b  ter- 
minated by  a  small  branch  resembling  a  foa* 
ther,  from  which  it  derives  its  name. 

PLUNGER,  in  mechanics,  a  solid  brem 
cylinder,  used  as  a  forcer  in  forcing 
pomps. 
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PLURAL,  in  gnmmary  an  epiUiet  ap- 
plied to  that  number  of  nonm  and  verbs 
whicb  U  used  when  we  speak  of  more  than 
one  thing;  or  that  which  expresses  a  pin- 
ndity  or  nmnber  of  tbiiigs.    See  Gram- 

JVAS. 

PLURALITY.  In  ecclesiastical  mat* 
ters,  no  person  having  one  benefice,  with 
''care  of  souls,  of  Si.  a  year,  in  the.  Kipg's 
books, shall  accept  another;  but  the  for- 
mer benefice  shall  be.void,  unleBs  the  per- 
son has  a  dispensation  from  the  Archbiahop 
of  Canterbury,  who  has  power  to  grant  dis- 
pensations to  chaphui^  of  noblemen  and    sently  described,  when  reduced  to  its  great- 
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air  was  ui  its  natural  state.  Hemquireii; 
by  another  experiment,  into  the  heai 
of  this  fluid  compared  with  that  of 
but  he  found  it  only  m  the  ratio  of  1  to  ^*OOp 
which  is  much  too  small,  as  we  shnlU  sooo 
see.   The  pneumatic  machine,  or  air-pnmpy 
was  not  then  known.  It  b  to  Otto  Gnericke, 
a  burgo-master  of  Magdeburg,  that  we  mre 
indebted  for  the  invention  of  this  elegaot 
machine,  which  is  not,  like  many  otiies«» 
confined  to  one  part  of  experimental  philo- 
sophy, for  almost  all  branches  derive  ^d 
from  it    This  machine,  which  will  be  pi 


others,  under  proper  qualifications,  to  bold 
two  livings,  provided  they  are  not  more 
than  thirty  miles  distant  fit>m  each  other ; 
and  provided  that  he  reside  in  each,  for  a 
reasonable  time,  evteiy  year;  and  that  the 
parson  keep  a  sufildent  curate  in  tlmt  in 
wtiich  he  does  not  ordinarily  reside. 

PLUS,  in  algebra,  a  character  marked 
thus,  -)-,  used  for  the  sign  Qf  ad^tion. 


est  simplicity,  is  composed  of  a  verticml 
cylinder  of  brass,  in  whidi  a  piston  b  mo- 
ved ;  its'upper  base  carries  a  cock,  abo^e 
wliich  b  soldered  a  circular  brass  plate 
sitoated  horizontally.     On  thb  plate  tbe 
receiver  b  placed  trom  which  we  would  ex- 
haust the  air,  which  b  executed  by  "««ifw«e 
ihe  pbton  descend  and  ascend  alternately. 
Bv  the  use  of  thb  instrument,  the  gravity 


PLUSH,  in  commerce.  Sec.  a  kuid  ^  or  tbe  air  has  been  verified,  by  first  weigh- 
stuff  having  a  sort  of  velvet  knap,  or  shag,  iug  a  ball  or  bladder  full  of  air,  and  then 
on  one  side,  composed  regularly  of  a  woof    weighing  it,  after  the  ball  or  bhulder  has 


of  a  single  woollen  thread  and  a  double 
warp,  the  one  wool,  of  two  threads  twbted, 
the  other  goaffe  or  camel's  hair;  though 
there  are  spme  plushes  entirely  of  worsted, 
and  others  composed  wholly  of  hair.  Plush 
b  manufactured,  like  velvet,  on  a  loom  with 
three  treadles ;  two  of  these  separate  and 
depress  the  woollen  warp,  and  the  third 
rabes  tbe  hair  warp,  upon  wliich  tlie  work- 


been  exhausted  of  the  air:  a  sensible  dimi- 
nution will  be  perceived  in  the  weight  of 
the  ball.  Philosophers  have  attempted  like- 
wise to  determine,  with  precision,  the  spe- 
cific gravity  of  the  air. 

According  to  the  results  of  Deluc,  the 
ratio  between  the  weight  of  common  ab 
and  dbtilled  water,  at  the  temperature 
of  tlwwing  ice,  and  under  a  medium  pres- 


man  throwing  the  shuttle,  passes  the  woof  '  aure  of  29.9  English  inches  of  mercury,  b 


between  the  woollen  and  hair  warp ;  and 
afterwards  laying  a  brass  broach,  or  needle, 
vndA  that  of  the  hair,  be  cuts  it  thereon 
with  a  knife  destined  for  that  use ;  conduct- 
ing tbe  knife  on  the  broach,  which  b  made 
a  Uttle  hollow  all  its  length,*  and  thus  gives 


that  of  1  to  760 ;  and  from  the  experiments 
of  Lavoisier,  it  foUows  that  a  cubic  inch  of 
air,  taken  at  10  degrees  of  Reaumur,  weigfas 
0.46005  grams,  and  that  the  wei^t  df  a 
cubic  foot  of  the  same  fluid  b  one  ounce, 
three  drams,  and  three  grains:  but  by  some 


the  suriaee  of  the  plush  an  appearance  of    v^ry  accurate  eiq>eriments  of  Mr.  Gaven- 


velvet.    See  Vblvbt. 

PLUVLAMETER.    See  Rain  ^i^^. 

PNEUMATICS,  b  that  branch  of  natu- 
ral plyilosophy  which  treats  of  tbe  weight, 
pressure,  and  elasticity  of  the  air,  with  the 
effects  arising  from  tliem. 

Galileo,  whose  name  b  presented  as  of 
itself,  whenever  the  enqniiy  relates  to  the 
first  researches  concerning  gravity,  had 
verified  that  of  the  air,  whicb  was  denied 
almost  universally  before  bun,  though  it  had 


dish,  it  was  ascertained  that  the  weight  of 
water  b  to  that  of  air  as  800  to  1 :  thb  was 
the  case  when  the  barometer  stood  at  S9| 
mches,  and  the  thermometer  at  bCP,  Sir 
George  Shuckburgh  found  it  to  be  as  856 
to  1,  when^the  barometer  was  29.37,  and 
.the  thermometer  at  5l^  Tlie  medium  of 
many  experiments  by  the  gentlemen  al- 
ready mentioned,  and  by  Mr.  Hauksbee, 
Dr.  Halley,  Mr.  Cotes,  and  other  phikMo- 
phers  equally  zealous  in  the  improvements 


been  discovered  by  some  few  philosophers  of  of  natural  science,  b  about  832  to  1,  when 

antiquity.  Thb  celebrated  pliilosopher  hav-  the  barometer  b  50»,  and  the  thermometer 

lag  injected  air  into  a  ghss  vcsmT,  so  that  it  SS"" :  thb  ratio  must  vary  m  pit>portion  to 

there  remaroed  compressed,  found  that  the  the  chauges  in  the  height  of  the  barometer, 

vessel  weighed  more  than  when  the  contained  und  it  varies  abo  ^th  part  for  every  dev 
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free  of  the  tfaennometer  above  qr  below  noonced  the  cbiineta  of  the  honwr  at  a 

temperatore :  hence  the  cubic  foot  of  air^  vacimm  which  was  attributed  to  nature, 

of  water,   and   of  qnidailTer,   may   be  and  that  by  admitting  that  this  horror  was 

taken  as  l|  oonce,  1000  ounces,  and  15,600  not  inrindble,  he  was  not  bold  enough  to 

ounces.  asMrt  that  it  never  obtamed.    The  success 

The  gravity  of  the  air  being  once  known,  of  the  experiment  completely  removed  the 

it  should  seem  that  it  coujfi  not  be  difficult  delouon.    Yet  this  experiment  was  only  a 

to  infer  that  the  ascent  of  water,  in  the  confirmation  of  that  by   TorriceUi,  ind 

body  of  a  pump,  must  be  occasioned  by  the  therefore  yielded  an  additional  ray  to  the 

pressure  of  that  fluid.    Tliis,  however,  was  stream  of  light  which  issued  from  it    The 

not  the  case :  Galileo  had  no  notion  of  it.  pressure  of  die  atmosphere,  upon  a  given 

Some  Italian  condnit-maken  being  asked  suiftce,  being  nearly  the  same  as  would  bo 

if  tliey  would  construct  sucking-pumps,  exerted  upon  that  surfiice  by  a  column  of 

whose  tubes  should  be  more  than  33  leet  in  water  of  33  feet  high ;  firom  this  datum  has 

beight,  cemariLed,  with  surprise,  that  the  been  computed  the  edect  o'f  the  pressora 

water  refused  to  rise  above  that  limit.  They  under  consideration,  with  respect  to  a  man 

requested  of  Galileo  the  explication  of  this  of  medium  magnitude,  and  it  has  been  • 

■ngnhr  fiicti  and  it  is  affirmed  that  the  found  that  it  is  equivalent  to  a  weight  of, 

ph£U)eopher,  being  taken  unawares,  replied  about  33,600  pounds.    Considerable  as  this 

that  nature  did  not  entertain  the  horror  of  weight  is,  its  pressure  is  exerted,  unknown  , 

a  vacuum  beyond  33  feet.    Toiricelli,  a  to  us,  because  it  is  continually  bahmcqd  by 

le  of  Otiileo,  having  meditated  upon  the  re-action  of  the  elastic  fluids  comprised 

phenomenon,  coiyectured  that  water  is  in  the  interior  cavities  of  our  bodies ;  and 


elevated  in  pumps  by  the  pressure  of  the  though  the  air  is  sulgect  to  continual  varia* 

exterior  air ;  and  that  this  pressure  Ins  only  tions,  which  anient  or  diminish  its  den* 

the  degree  of  foroe  necessary   to  coon-  sity,  in  consequence  of  changes  of  tempera- 

terbalance  the  weight  of  a  column  of  water  tare,  and  of  the  action  of  dificrent  natural 

of  33  feet    He  verified  this  conjecture  by  causes,  yet  as  these  variations  are  gvnerally 

an  experiment,  for  which  natural  philosophy  confined  within  narrow  limits,  and  succeed 

owes  him  a  double  obligatioa,  since  it  serves  each  other  with  comparative  tardiness,  they 

to  render  evident  an  important  discovery,  do  not  aflbct  us  commonly,  except  in  a 

vrfaile  |t  has  procured  us  (be  barometer,  manner  scarcely  perceptible.    0ut  if  there 

TorriceUi  saw  the  mercuiy  stand  29  or  30  happen  a  sudden  change,  as  when  a  man  is 

incbesina  gtoss  tube,  sealed  at  its  upper  raM  to  great  heights,te  rapture  of  the  equi 

part,  and  situated  vertically;  and  the  height  librium  which  ensues  has  a  very  marked  in* 

thni  under  consideration  being  to  that  of  flnence  upon  the  animal  economy.  He  then 

33  feet  in  the  inverse  ratio  of  the  densities  experiences  an  extreme  fiitigne,  an  absobto 

of  water  and  of  mercury ;  he  concluded  lability  to  continue  bis  progress,  a  drowsi* 

tet  the  phenomenon  belonged  to  stitics,  ness  under  which  he  sfaiks  in  spite  of  him. 

and  that  it  was  really,  as  he  had  conjectur-  ««lf»  the  respiration  becomes  thick  and  dif. 

ed,  the  pressure  of  the  air  which  caused  fy^t;  the  pulsations  iake  an  accelerated 

water  or  mercury  to  rise  until  an  equili*  motion.    To  explain  these  effects,  it  mast 

brium  was  produced :  this  occurred  in  1643.  be  considered  that  the  state  of  well-be«g, 

The  year  following,  the  news  of  Tofricelli>  in  all  that  depends  upon  respiration,  re- 

experiment  was  disseminated  in  France  by  ^ures  that  a  determinate  quantity  of  air 

a  letter  written  from  Italy  to  Father  Mer-  uouU  pass  through  the  lungs  in  a  given 

senne.    Tbe  experiment  was  perfonned  ^'ot-    If,  therefore,  the  air  that  we  respire 

agun  in  1646,  1^  Meisenne  and  Pascal ;  becomes  much  more  rare,  the  inspirations 

and  the  latter  devised,  in  1647,  a  nwtbod  of  nmi  of  necessity  be  proportionally  more 

rcadering  it  stiU  flM»re  decinve  by  making  frequent;  which  wiU render  the  respiration 

it  at  different  altitudes.  He  invited,  in  con-  more  difficnit,  and  wiU  occasion  the  various 

sequence,  h»  friend  Perrier  to  repeat  the  symptoms  to  which  we  have  refetxed.  With 

eiperiment  upon  the  mountain   Pny-de-  regard  to  the  inconveniences  that  would 

Dome,  and  to  observe  whether  the  cohimn  of  result  from  an  air  too  condensed,  man  i» 

mercury  would  descend  in  the  tube  in  pro-  ikot  exposed  to  them  by  the  action  of  nata- 

portioo  as  it  became  more  elevated.    We  ral  causes;  and  it  appean  that,  in  generd, 

nay  see  from  the  letter  of  Pascal  to  Per-  they  are  less  than  those  which  ara  caused 

tier,  where  he  seeam  to  avoid  the  name  of  by  the  rarefection  of  the  air. 
JorriecUi,  tint  be  hadnot  yet  eotirdy  re-       We  need  only  cite  here,  aa  a  proof  of  thf 
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small  magnitude  of  these  ineoiHreniences, 
that  fHbich  happens  to  divers,  when  they 
bare  been  sbnt  up  within  a  bell  which  de^ 
scended  verticaUy  in  the  water,  and  in 
which  the  air,  pressed  by  the  weight  of  the 
snrroanding  colomns,  contracts  itself  more 
and  more,  in  proportion  as  the  vessel  is 
ibnnd  at  a  greater  depth.  The  accidents 
which  have  occurred  to  those  who  have 
continued  for  a  certain  time  ^nder  the  bell, 
have  arisen  hi  great  part  from  the  alteration 
produced  in  the  ur  by  respiration,  and  that 
which  was  moat  dangerods  in  this  fluid  was 
the  defect  of  renewmg  it  See  Diving  beUj 

BARONCTERy  &c. 

The  elasticity  of  the  air,  is  verified  by 
several  well'known  experiments.  One  of 
the  most  ordinary  is  that  in  which  we  em- 
ploy the  machine  called  the  artificial  foun- 
tain. It  consists  of  a  metallic  vessel  of  a 
rounded  form,  its  summit  being  pierced  with 
an  orificp,  through  which  the  vessel  may 
be  filled  with  water  to  about  two-thirds 
of  its  capacity.  In  this  s^nrtnre  a  tube  is 
then  fixed,  which  descends  into  the  vessel 
until  it  is  within  a  little  distance  of  the  bot- 
tom, while  its  upper  part,  which  projects 
from  the  orifice,  is  furnished  with  a  cock.  To 
this  same  part  a  forciog  pump  is  adapted, 
and  the  cock  being  opened,  a  great  qoan* 
tity  of  air  is  injected  into  the  vessel: 
this  air,  being  lighter  than  water,  rises 
above  it,  and  its  elasticity  augments  with 
its  density,  in  proportion  as  new  strokes 
are  given  to  the  piston.  Then  after  closing 
the  cock,  the  pump  is  removed,  and  a 
kind  of  little  hollow  cone  is  substituted  for 
it,  open  at  its  summit,  which  is  turned 
upwards;  as  soon  ^as  tliC  cock  b  again 
Opened,  the  condensed  air  exerts  its  force 
upon  the  surface  of  the  water,  and  drives 
it  through  the  canal  that  is  immersed 
into  that  liquid,  whence  it  is  seen  to  shoot 
pat,  under  tlie  form  of  a  jet  of  more  tlian 
twenty  or  thirty  feet  in  height.  An  ana- 
logous effect  may  be  obtained,  solely  by 
dhninishing  tlie  natural  elasticity  of  tlie  air, 
by  placing  under  the  receiver  of  an  air- 
pump  a  little  vessel,  in  which  all  is  similar 
to  what  the  artificial  fountain  presents  at 
the  moment  when  the  cock  is  opened  to 
give  a  free  passage  to  the  water,  except 
tiiat  the  air  situated  above  this  liquid  is 
in  its  ordinary  state. 

While  the  exhanstiou  is  going  on,  the  air 
included  in  the'vessel,  and  whose  pressure 
upon  the  water  is  no  longer  balanced  by 
that 'of  the  exterior  air,  dilates  itself,  and 
gives  birth  to  a  jef^ich  rises  undei-  the 


receiver.  (Seefi^.  5}.  But  the  most  io« 
teresting  experiment  Relative  to  tlus  objecse 
is  that  of  Boyle,  and  of  Mariotte,  to  sbowr 
that  the  air  contracts  itoelf  neariy  in  tlie 
ratio  of  the  weights  with  which  it  is  pressed^ 
These  kinds  of  experiments  merit  the  pre-> 
ference,  since  tliey  are  not  confined  to 
merely  proving  the  existence  of  a  pheno- 
meuon,  but  make  known  also  how  it  exiats^ 
by  determining  the  hiw  to  which  it  is  sab* 
jectTake  a  ghM  tube  a  b  (Piatt  Pnenmaticsy 
Ag.  1),  bent  faito  two  branches,  the  shortest 
of  which  is  about  twelve  hiches  high;  it 
must  be  equally  thick  throughout,  and  herw 
raetieally  sealed  at  its  extremity  6.  The 
other  branch,  which  is  open  at  a,  shonkl 
be  at  least  6y^  feet,  but  if  it  were  eight 
feet  in  height,  so  much  the  better.  The 
whole  is  fixed  upon  a  plate  which  carries  divi* 
sions  adapted  to  the  two  tubes.  First,  let 
there  be  poured  mto  the  bent  part  a  littlo 
mercury,  to  obtain  a  fine  of  level,  xz,  that 
we  may  estimate  the  number  of  degrees 
comprised  between  that  line  and  the  siipe* 
nor  extremity  of  the  shortest  branch.  In 
this  state  of  things  tlie  air  which  occupies 
that  branch  maintams  an  Equilibrium  by  its 
elasticity,  with  the  pressure  of  the  cohmin 
of  atmospheric  air  gravitating  in  the  other 
branch,  and  whose  pressure  is  transmitted 
by  means  of  the  mercury  comprised  in  the 
iiderior  curvature.  This  pressure,  as  we 
have  seen  in  tlie  article  Barombtbr,  h 
equal  to  that  of  a  mercurial  column  of  abpnt 
twenty-nine  or  thirty  inches  m  height. 
Afterwards,  let  mercury  be  poured  into  the 
longest  branch,  and  at  tlie  same  time  the 
air  in  the  other  branch  will  be  condensed; 
by  the  excess  of  the  resultmg  pressure  the 
mercury  will  rise  in  the  shorter  branch 
until  an  equilibrium  is  again  produced. 
Then  measure,  on  one  part,  the  length  of 
that  column  of  compressed  air,  and  on  the 
other  the  exceu  of  the  column  of  mercury 
contained  in  the  longest  branch,  above  that 
which  occupies  the  shortest.  We  will  sop- 
pose,  for  more  simplicity,  that  this  excess 
is  equal  to  thirty  inches;  in  that  case,  we 
shall  find  that  the  column  of  compressed 
air  is  reduced  to  the  half  of  the  beigftc 
which  it  occupied  previously  to  the  introduc- 
tion of  the  frith  merctny.  But  that  column 
is  charged  with  a  weight  double  of  the 
former,  since  a  pressure  of  thirty  inches  of 
mercury  is  added  to  an  equal  pressure 
exerted  liy  the  atmospheric  air,  and  which 
is  not  considered  as  being  diminished ;  for 
we  may  peglept  the  small  difference  mhich 
results  from  this,  that  the   thirty  inches 
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^Kliieh  teminate  tbe  aUnospheric  colnmn 
at  bottom  are  actnally  oecnpied  by  the 
mercury.  lo  general,  if  we  toke  tlie  ratio 
between  the  first  pressnre  frAm  the  coliinui 
of  the  atmosphere,  and  any  other  pressure 
whatever  exerted  by  that  same  colanin, 
and  by  the  mercury  superadded,  the  cor- 
responding spaces,  occupied  by  the  com- 
pressed air,  will  be  respectiyely  in  tlie  in- 
verse ratio  ot  the  pressures;  whence  it  is  ob* 
▼ions,  that  the  ait  contracts  itself,  as  we  have 
stated,  in  proportion  to  the  weights  com- 
pressing it.  If  we  afterwards  take  out  the 
mercury  at  several  distinct  times,  the  air 
wilt  expand  by  reason  of  its  elasticity,  and 
the  spaces  which  it  will  successively  occupy 
in  a  contrary  order  will  still  conform  to  the 
inverse  ratio  of  the  pressures. 

Having  given  this  brief  account  of  the 
genera]  properties  of  air,  we  shall  refer  to  a 
few  experiments,  and  the  instruments  which 
are  commonly  used  in  performing  these  ex- 
periments; beginning  with  the  airrpump, 
which  has  been  already  described  in  a 
general  way.  Fig.  f,  is  an  air  pump,  much 
in  use.  A  A  are  two  brass  barrek,  each 
containing  a  piston,  with  a  valve  opening 
upwards.  They  are  worked  by  means  of 
the  winch,  B,  which  has  a  pinion  that  fits 
into  the  teeth  of  the  racks,  C  C,  wliidi  aie 
made  upon  the  ends  of  the  pistons,  and  by 
this  means  moves  them  up  and  down  alter* 
nately.  On  the  square  wooden  frame,  D  E, 
there  is  placed  a  brass  plate,  O,  ground 
perfectly  flat,  and  also  a  brass  tube,  let 
into  the  wood  commonieating  with  the  two 
cylinders  and  tke  vock,  I,  and  opening  into 
tlie  centre  of  the  bram  plate  at  a.  The 
glass  vessel,  K,  to  be  emptied  or  exhausted 
of  air,  has  its  rim  ground  quite  flat,  and 
rubbed  witli  a  little  pomatum,  or  hog V  laird, 
to  make  it  fit  more  closely  upon  the  brass 
plate  of  the  pump.  Sometimes  thin  slips 
of  moistened  leather  are  used  for  this  pur- 
pose. These  vessels  are  called  receivers. 
Having  shut  the  cock,  I,  the  pistons  are 
worked  by  the  winch,  and  the  air  bemg 
suffered  to  esc^>e  when  the  piston  is  forced 
down,  because  the  valve  opens  upwards, 
but  prevented  from  returning  into  the 
vessel,  for  the  same  reason  the  receiver  is 
p-ddually  exhausted,  and  will  then  be  fixed 
fast  upon  the  pump-plate.  By  opening  the 
cock,  I,  the  air  rushes  again  into  the  re- 
ceiver. 

To  the  air  pump  is  attached  the  gauge,  s, 
or  instrument  for  measuring  the  degree  of 
rare&ction,  or  exhaustion,  produced  in  the 
receiver,  and  which  b  a  necessary  appen- 


dage to  the  airpmnp.  If  a  barometer  be 
included  beneath  the  receiver,  the  mercury 
will  stand  at  the  same  height  as  in  the  o|»en 
air,  but  when  the  receiver  begins  to  be  ex- 
hausted, the  mercury  will  descend,  and  rest 
at  a  height,  which  is,  in  proportion  to  its  fi)mi* 
er  height,  as  the  spring  of  the  air  remain- 
ing in  the  receiver  is  to  its  spring  before 
exiiaustion.  Tims,  if  the  height  of  the  mer- 
cury, after  exhaustion,  is  the  thousandth 
part  of  what  it  was  befpre,  we  say  that  the  air 
in  the  receiver  rarefied  is  a  thousand  times* 
On  account  of  the  inconvenience  of  includ- 
ing a  barometer  m  a  receiver,  a  tube,  of 
six  or  eight  inches  in  length,  is  filled  wit^ 
mercury,  and  inverted  In  the  same  manner 
as  the  barometer.  This  bemg  included,  an- 
swers the  same  pui7)ose,  with  no  other  dif- 
ference, titan  tliat  tlie  mercury  does  not 
begin  to  descend  till  after  about  three- 
fourths  of  the  aur  is  exhausted :  it  u  called ' 
the  short  barometer  gauge,  lliis  is  gene- 
rally placed  detached,  but  communicating 
with  the  receiver  by  a  tube  concealed  in 
the  frame,  as  b  represented  in  the  figure ; 
another  and  better  guage  was  invented  by 
Mr.  Smeaton,  and  called  from  its  form,  the 
pear-guage.  It  consists  of  a  ghss  vessel, 
in  the  form  of  a  pter  (fig.  3),  and  sufficient 
to  hold  about  half  a  pound  of  mercniy :  it 
is  open  at  one  end,  and  at  the  other  end  is 
a  tube  hermetically  closed  at  top.  The 
tube  is  graduated,  so  as  to  represent  pro« 
portionate  parts  of  the  wliole  capacity. 
This  gauge,  during  the  exbanstioo  of  the 
receiver,  is  suspended  in  it  by  a  slip  wire, 
over  a  dstem  of  mercury,  placed  abo  in 
the  receiver.  When  the  pnn^  b  worked 
as  much  as  b  thought  necessary,  tte  gauge 
b  let  down  into  the  mercury,  and  the  air 
re-admitted.  The  mercury  will  immediately 
rise  in  the  gauge;  but  if  any  air  renaatned 
in  the  receiver,  a  certain  portion  of  it  would 
be  in  the  guage ;  and  as  it  would  occupy 
the  top  of  the  tube  above  the  mercury,  it 
would  shew  by  its  siae  the  degree  of  ex- 
haustion ;  for  the  bubble  of  air  would  be 
to  the  whole  contents  of  the  gauge,  as  the 
quantity  of  air  in  the  ekhausted  receiver 
would  to  an  equal  volume  of  the  common 
atmospheric  air.  If  the  reeeiver  contained 
any  elastic  vapour  generated  during  the 
rarefiictiou,  it  would  be  condensed  upon 
the  re-adml^on  of  the  atmospheric  air,  as 
it  cannot  subsbt  in  the  usual  pressure,  llie 
pear-gauge,  tlierefore,  shows  the  tme  quan- 
tity of  atmos|)heric  air  left  m  the  receiver. 
Hence  it  will  sometimes  indicate  that  all 
the  permanent  air  b  exhansted  from  tho 
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receiver,  except  aboati^^  part,  when,  the  tightly  the  inside  of  the  barrd,  liy 

other  gauges  do  not  shew  a  degree  of  ex*  raised  op,  removes  the  pressore  of  the  at* 

haustion  of  more  than  two  hondred  times,  mosphere  from  that  part,  and  conseqnentlj 

and  sometimes  mnch  less.  the  water  is  drawn  up  by  the  prennre  ofxia 

When  die  receiver  u  placed  upon  the  the  snrfiice.   See  Hydkaducs,  and  Pumf. 


plate  of  tlie  air-pump  without  exhausting        The  effects  arising  from  the  weight  and 

it,  it  may  be  removed  again  with  the  ut-  pressure  of  the  atmoaphere  have  been  ab- 

most  facility,  because  there  is  a  mass  of  air  snrdly  attributed  to  suction ;  a  wonl  wtiicfa 

under  it,  that  resists,  by  its  elasticity,  the  ought  to  be  exploded,  as  it  conveys  a  fidse  i 

pressure  on  the  outside;  but  exhaust  the  notion  of  the  cause  of  these  and  similar 

receiver,  thus  removing  the  counter  pres-  phenomena.    To  prove  tbit  an  exhausted 

sure,  and  it  will  be  held  down  to  the  plate  receiver  is  held  down  by  the  pressure  of 

by  the  weight  of  the  air  upon  it    What  the  atmosphere,  take  one;  open  at  top,  and 

the  pressure  of  the  air  amounts  to,  is  exactly  ground  quite'flat,  as  A,  (fig.  6),  and  covered 

determined  in  the  following  manner :  when  with  a  brass  phte,  B,  vrhich  Ins  a  brass  rod 

tfie  surface  of  a  fluid  is  exposed  to  the  air,  passing  through  it,  working  in  a  collar  of 

it  jis  pressed  by  the  weight  of  the  atmos-  leather,  so  as  to  be  air  tight ;  to  this  rod  i 

pUere  equally  on  every  part,  and  conse-  suspend  a  small  receiver  within  the  large 

quently  remams  at  rest    Bat  if  the  pres-  one,  a  little  way  from  the  bottom ;  place  I 

sure  be  removed  from  any  particular  part,  the  receiver,  A,  upon  the  pump-plate,  and  / 

the  fluid  must  yield  in  that  part,  and  be  exhaust  it :  it  will  now  be  fixed  ftst  down  ;  , 

forced  out  of  its  situation.  but  the  small  receiver  may  be  pulled  op  or 

Into  the  receiver  A,  (fig.  4),  put  a  small  down  with  perfect  ease,  as  it  is  itself  ex-  f 
▼essel  with  quicksilver,  or  any  other  fluid,  hausted,  and  all  the  air  which  surrounded 
and  through  the  collar  of  leathers  at  B,  it  removed,  consequently  it  cannot  be  ex- 
suspend  a  glass  tube,  hermetically  sealed,  posed  to  any  pressure ;  let,  then,  the  small 
over  the  small  vessel.  Having  exhausted  one  down  upon  the  plate,  but  not  over  the  | 
the  receiver,  let  down  the  tube  into  the  hole  by  which  the  air  is  extracted,  and  re- 
quicksilver,  which  will  not  rise  into  the  admit  the  air  into  the  large  receiver,  wfaich 
tube  as  long  as  tiie  receiver  continues  may  then  be  removed ;  it  will  be  foond, 
empty.  But  re-admit  the  air,  and  the  that  the  smalt  one  being  itself  exhamted,  is 
quicksilver  will  immediately  ascend.  The  held  down  fast  by  the  air,  which  is  now  ad- 
reason  of  this  is,  that  upon  exhausting  the  mitted  round  the  outside.  If  the  large  te- 
receiver,  the  tube  is  likewise  emptied  of  ceiver  be  again  put  over  it  and  exhausted^ 
air ;  and  therefore,  when  it  is  immersed  in  the  small  one  will  be  at  liberty,  and  so  on, 
the  quicksilver,  and  the  air  re4idmitted  into  as  often  as  the  experiment  is  repeated, 
the  receiver,  all  the  surface  of  the  quick-  This  effect  cannot  be  accounted  for  npoa 
silver  is  pressed  upon  by  the  an-,  except  any  other  principle  than  the  pressore  of  the 
that  portion  which  lies  above  the  orifice  of  air;  as  the  common  idea  of  suction  can 
flie  tube :  consequently,  it  must  rise  in  the  have  nothing  to  do  m  the  case  of  the  small 
tobe,  and  continue  so  to  do,  until  the  receiver,  vrhich  is  fixed  down  merely  by 
weight  of  the  elevated  quicksilver  press  as  letting  in  the  air  round  it  We  ought, 
forcibly  on  that  portion  which  lies  bejieath  therefore,  to  attribute  all  those  effects 
the  tube,  as  the  weight  of  the  air  does  on  which  are  vulgarly  ascribed  to  suction,  sndi 
every  other  equal  portion  without  the  as  the  raising  of  water  by  pumps,  ^ec  to 
tube.  tlie   weight  and  pressure  of  the  atmos<- 

Take  a  common  syringe  of  any  kind,  and  phere. 
having  pushed  the  piston  to  the  furthest  end,        A  square  column   of  quicksilver,  29^ 

immerse  it  into  water ;  then  draw  up  the  pis-  inches  high,  and  an  inch  fliick,  weighs  just 

ton,  and  the  water  will  follow  it.    This  is  15  pounds,  consequently,  the  air  presses 

ovriug  to  the  same  cause  as  the  last :  when  with  a  weisht  equal  to  15  pounds,  upon 

the  piston  is  pulled  up,  the  air  is  drawn  out  every  square  inch  of  the  Earth's  serfiice ; 

of  the  syringe  with  it,  and  the  pressure  of  and  144  times  as  much,  or  2,160  pounds, 

the  atmosphere  is  removed  from  the  part  of  upon  every  square  foot  The  Earth's  satface 

the  water  immediately  under  it;  conse-  contains,  in  round  nombers,  200,000,000 

qoently,  the  water  is  obliged  to  yield  in  square  miles ;  and  as  every  square  mQe 

that  part  to  the  pressure  on  the  surface.   It  contams  27,876,400  squarefeet,  there  most 

is  upon  fliis  prmdple  that  all  those  pumps  be  5,575,080,000,000,000  square  feat  on  tlai 

called  socking  pumps  act :  the  piston  fitting  Earth's  surfiice ;  which  number,  multiplied 
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by  2,160 pottodi (the pKManoneich  squire  meteon  wbicb  bave  been  reckoned  to  be 
^0#  gives  lSy04S,46a,800,000,000,000  seventy  or  eighty  mfles  distant,  and  whose 
pounds  for  the  pressore,  or  whole  weight    Ugbt  is  thought  to  depend  upon  their  com- 


of  the  atmosphere. 

If  the  top  of  a  small  receiver  be  covered 
by  a  piece  of  flat,  thin  glass,  upon  eahanst- 
iQg  it,  the  glass  wOl  be  broke  to  pieces  by 
the  incumbent  weight ;  and  this  would  hap* 
P«n  to  the  hrge  receiver  itself,  bat  for  the 
arched  top,  that  resists  the  weight  much 
more  than  a  flat  tuiface. 


ing  through  our  atmosphere.  Dr.  Cotes  has 
demonstrated,  that  if  lUtitudes  in  the  air  be 
taken  in  arithmetical  proportion,  the  rarity 
of  the  air  will  be  in  geometrical  proportion. 
And  hence  it  is  easy  to  prove  by  calcula- 
tion, tiat  a  cubic  inch  of  such  air  as  we 
breathe,  would  be  so  much  rarefied  at  the 
altitude  of  500  miles,  that  it  would  fill  a 


'lU  experiment  may  be  varied,  by  tying    sphere  equal  in  diameter  to  the  orbit  of  Sa> 
a  piece  of  wet  bladder  over  the  open  monfli     torn. 


of  the  receiver,  and  leaving  it  to  diy  till  it 
becomes  as  tight  as  a  dram.  Upon  ez- 
faausthig  the  receiver,  yon  wiU  perceive  the 
bladder  rendered  concave,  and  it  wiU  yieU 
more  and  more,  until  it  break  with  a  krad 
report,  which  is  occasioned  by  the  air  strik- 
ing forcibly  against  the  inside  of  the  re- 
ceiver, upon  being  le-admitted.  Air,  as 
we  have  seen,  is  one  of  the  most  ebutic  bo- 
dies m  nature ;  that  is,  it  is  easUy  com- 
pressed into  less  compass,  and  when  the 
pressure  is  removed  it  immediately  regains 
its  former  bulk. 


The  elastic  power  of  the  air  Is  always 
equivalent  to  the  force  which  compresses 
it,  for  if  it  were  less,  it  would  yield  to  the 
pressure,  and  be  more  compressed ;  were 
it  greater,  it  would  not  be  so  much  re- 
duced f  for  action  and  re-action  are  always 
equal,  so  that  the  elastic  force  of  any  small 
portion  of  the  air  we  breathe,  is  equal  to 
the  weight  of  the  incumbent  part  of  the  at* 
mosphere;  that  weight  bemg  the  force 
which  confines  it  to  the  dimensions  it  pos- 


To  prove  this  by  an  experiment,  pour 


As  all  the  parts  of  tlM»atmosphere  gravi-  some  quicksilver  into  the  small  bottle.  A, 

tate,  or  press  upon  each  other,  it  is  easy  to  (fig*  7),  and  screw  the  brass  coUar,  C,  of 

conceive,  that  the  air  next  the  surfoce  of  the  tube,  BC,  into  the  brass  neck  of  the 

the  earth  is  more  compressed  and  denser  bottle,  and  the  lower  end  of  the  tube  will 

than  what  b  at  some  height  above  it  ^  in  be  immersed  into  the  quicksilver,  so  that 

the  same  manner  as  if  wool  were  thrown  the  air  above  the  quicksilver  in  the  bottle 

into  a  deep  pit  until  it  reached  tlie  top.  will  be  confined  there.    This  tube  is  open 

The  wool  at  the  bottom  having  all  the  at  top,  and  is  covered  by  the  receiver,  O, 

weight  of  what  was  above  it,  would  be  and  large  tube,  EF;  which  tuber  is  fixed 

squeettd  into  a  less  compass ;  tiie  layer,  or  by  bnus  colhus  to  the  receiver,  and  is 

stratum   above  it,  would  not  be  pressed  closed  at    top.    This   preparation   bemg 

quite  so  much  ;  the  one  above  that  still  made,  exhanst  the  air  out  of  tlie  receiver, 

less,  and  wt  on,  till  the  upper  one,  having  O,  and  its  tube,  by  putting  it  upon  the 


no  weight  over  it,  would  be  in  its  natural 
state.  This  is  the  case  with  the  air,  or  at- 
mosphere, that  surrounds  our  earth,  and 
accompanies  it  in  its  motion  round  the  sun. 
Cn  the  tops  of  lofty  buildings,  but  stall 
more  on  those  of  mountains,  the  air  is  found 
to  be  considerably  less  dense  than  at  the 


pbte  of  the  air-pump,  and  the  air  will,  by 
the  same  means,  be  exhausted  out  of  the 
inner  tube,  B  C,  through  its  open  top  at  C. 
As  the  receiver  and  tubes  are  exhaustmg, 
the  air  that  is  confined  in  the  gUss  bottle, 
A,  will  press  so  by  its  spring,  as  to  raiso 
the  quicksilver  in  the  inner  tube  to  the 


level  of  the  sea.  The  height  of  the  atmo-  nnie  height  as  it  stands  in  the  barometer, 
sphere  has  never  yet  been  exactly  ascer> 
tained ;  indeed,  on  account  of  its  great  elas- 
ticity, it  may  extend  to  an  immense  dis- 
tance, tiecoming,  however,  rarer,  in  propor- 
tion to  its  distance  from  the  earth.  It  is 
observed,  that  at  a  greater  height  than  foi^ 
ty-five  miles  it  does  not  refnct  the  rsys  of 
light  from  the  sun ;  and  this  is  usually  con<. 
sidered  as  the  limit  of  the  atutosphero.  In 
a  larer  state,  however,  it  may  extend  much 
fiirther.  And  this  is  by  some  thought  to 
be  the  case,  from  the  appeaimnce  of  certain 


There  b  a  little  naachine,  consbting  of 
two  vanes  of  equal  weights,  independent  of 
each  other,  and  turn  equally  free  on  their 
axles  in  tin  frame.  Each  vane  has  four 
thin  arms  or  sails  fixed  into  the  axb :  thota 
of  the  one  have  their  planes  at  right  angles 
to  its  axis,  and  those  of  the  other  bavetheur 
planes  parallel  to  it  Therefore,  as  the  for- 
mer tmns  roond  in  common  air,  it  b  bat 
little  resbted  thereby,  because  its  suite  cut 
the  air  with  their  thm  edges ;  but  the  lat* 
ter  b  much  resbted,  became  the  Imwd 


PNEUMATICS; 


tide  of  its  suh  move  against  tlie  mr  wben 
it  tains  roood.  In  each  axle  is  a  fine  (in 
near  the  middle  of  the  frame,  which  goes 
qujte  throngh  the  axle,  and  stands  out  a  lit- 
tle on  each  side  of  it :  under  these  pins  a 
slider  may  be  may  be  made  to  bear,  and  so 
hinder  the  vanes  from  going,  when  a  strong 
spring  is  set  or  bent  against  the  opposite 
ends  of  the  pins. 

Having  set  this  machine  upon  the  pump- 
plate,  draw  up  a  slider,  and  set  the  spring 
at  bend  on  the  opposite  ends  of  the  pins  : 
then  push  down  the  slider,  and  tbe  spring, 
acting  equally  strong  upon  each  mill,  will 
set  them  both  argoing  with  eqnal  forees 
and  velocities ;  but  the  first  will  run  much 
longer  than  the  last,  because  the  air  makes 
much  less  resistance  against  the  edges  of 
its  sails  than  against  the  sides  of  the  other. 

Draw  up  the  slider  again,  and  set  the 
spring  upon  the  pins  as  before ;  then  cover 
the  machme  with  tlie  receiver  upon  the 
pump-plate  i  and  having  exhausted  the  re- 
ceiver of  air,  push  down  the  wire  (throngh 
the  collar  of  leathers  in  the  neck)  upon  the 
slider;  which  will  disengage  it  firom  the 
pins,  and  allow  the  vanes  to  turn  round  by 
the  impulse  of  the  spring:  and  as  there  is 
no  air  in  the  receiver  to  make  any  sensible 
resistance  against  them,  they  will  both  move 
a  considerable  time  longer  than  they  did  in 
the  open  air;  and  the  moment  that  one 
stops,  the  ether  will  do  so  too.  This  shows 
that  air  resists  bodies  in  motion,  and  that 
equal  bodies  meet  with  different  degrees  of 
resistance,  according  as  they  present  grea,ter 
or  less  surfaces  to  the  air. 

Take  a  tall  receiver,  covered  at  top  by 
a  brass  plate,  through  which  works  a  rod 
in  a  collar  of  leathers,  and  to  the  bottom 
of  which  there  is  a  particular  contrivance 
for  supporting  a  guinea  and  a  featlier,  and 
for  letting  them  drop  at  the  same  instant. 
If  they  are  let  fidl  while  tlie  receiver  is  fiill 
of  air,  the  guinea  will  fiill  much  quicker 
than  tlie  feather;  but  if  the  receiver  be  first 
exhausted ;  it  will  be  found  that  they  both 
arrive  at  the  bottom  at  the  same  instant, 
which  proves  that  all  bodies  would  fall  to 
the  ground  with  the  same  velocity,  if  it 
were  not  for  the  resistance  of  the  air,  which 
inq>edes  most  the  motion  of  those  bodies 
that  have  the  least  momentum.  In  this 
experunent  the  observers  onght  not  to  look 
at  the  top,  but  at  the  bottom  of  the  re- 
ceiver, otherwise,  on  account  of  the  quick- 
ness «f  their  motion,  they  nill  not  be  able 
to  see  vrhetber  the  guuea  and  feather  lall 
at  the  same  instant 


Take  a  leeeiver,  hariiiga  brats  cap  6Ctie«l 
to  the  top  with  ahole  is  it;  fit  one  «■«!  o€ 
a  dry  hazel  branch,  about  an  inch  Unm^^ 
tight  into  the  hole,  and  the  other  end  ti^^C 
into  a  hole  quite  throngh  the  bottom  of  & 
small  wooden  cop ;  then  pour  tome  qaiclL- 
silverinto  the  cup,  and  exhaust  the 
of  air,  and  tiie  pressure  of  the  outward 
on  the  surface  of  the  quicksilver  will  for 
it  through  the  pores  of  the  haxel,  frc 
whence  it  will  descend  in  a  beautiffil  sho 
er,  mto  a  glasft  cop  placed  under  the 
ceiver  to  catch  it 

Jom  the  two  brass  hemtspherical  cops,  A 
and  B,  together,  (fig.  8)  with  a  wet  teaCker 
between  them,  having  a  hole  in  the  nuddle  of 
it ;  then  having  screwed  off  the  handle  at  C^ 
screw  both  the  hemispheres  put  togetlMr 
into  the  pump-plate,  and  tnm  the  cork  E^ 
so  that  the  pipe  may  be  open  all  tiie  way 
into  the  cavity  of  the  hemispheres ;  tlien 
exhanst  the  air  out  of  them,  and  tun  tlie 
cock ;  unscrew  the  hemispfaeres  from  tlie 
pump,  and  havmg  put  on  the  lumdle  C» 
let  two  strong  men  try  to  pull  the  bemia* 
pheres  asunder  by  the  rings,  which  they 
wilt  find  hard  to  do ;  for  if  the  diameter  of 
the  hemispheres  be  four  inches,  they  wiB 
be  pressed  together  by  the  extenial  air 
witha  tbrce  eqnal  to  190  pounds;  and  to 
show  that  it  is  tlie  pressure  of  the  air  that 
keeps  them  together.  Hang  them  by  either 
of  the  rings  upon  the  hook  of  a  wire  in  the 
receiver  of  die  airpump,  and,  upon  ex- 
hanstmg  tlie  air  out  of  the  receiver,  they 
will  fall  asunder  of  themselves. 

Set  a  square  phial  upon  the  pump-plate^ 
and  having  covered  it  with  a  wire  cage, 
put  a  close  receiver  over  it,  and  exhanst 
the  air  out  of  the  receiver;  in  doing  whicb, 
the  air  will  also  make  its  vray  out  of  the 
phial,  through  a  small  yalve  in  its  neck. 
When  the  air  is  exiiausted,  turn  (be  cock 
below  the  plate  to  re-admit  the  air  into  the 
receiver ;  and  as  it  cannot  get  into  the  phial 
again,  because  of  the  valve,  the  phial  will 
be  bioken  into  some  thousands  of  pieces  l»y 
the  pressure  of  the  air  upon  it  Had  the 
phial  been  of  a  round  form,  it  would  have 
sustained  this  pressure,  like  an  arch,  with- 
out breaking ;  but  as  its  sides  are  fht,  it 
cannot 

Let  a  laige  piece  of  cork  be  suspended 
by  a  thread  at  one  end  of  a  balance,  and 
counterpoised  by  a  leadeii  weight,  su^cnd- 
ed  in  the  same  manner,  at  the  other.  Let 
this  balance  be  hung  to  the  inside  of  the 
top  of  a  laige  receiver ;  which  being  set  oa 
the  pump,  and  the  air  exhausted,  the  cork 
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win  preponderate,  and  show  itself  to  be  kea- 
vier  tlMQ  the  load ;  bat  upon  lettiog  id  tbe 
air  again,  tbe  e(|iiilibnnin  wOi  be  restored* 
The  reason  of  this  is,  tbat  since  the  air  ia 
a  flaid,  and  all  bodies  lose  as  moch  of  their 
absolute  weight  in  it  as  is  equal  to  the  weight 
of  their  bulk  of  the  floid,  the  cork,  being  tbe 
lai|(er  body,  losea  more  of  iu  real  weight 
thuk  the  Ind  doca ;  and  therefore  most  in 
fmet  be  heavier,  to  balance  it  onder  tbe 
disadvantage  of  losing  some  of  its  weight, 
which  disadvantage  being  taken  off  by  re-' 
moving  the  air,  the  bodies  then  gravitate 
according  to  their  real  quantities  of  matter, 
and  the  cork,  which  baknced  the  lead  in 
ah-y  shews  itself  to  be  heavier  when  in 
vacuo. 

Set  a  lighted.candte  upon  the  pomp,  and 
cover  it  with  a  tall  receiver.  If  the  receiver 
holds  a  gallon,  the  candle  will  bom  a  mi- 
aate ;  and  then,  alter  having  gradaally  de- 
cayed from  the  first  instant,  it  will  go  oat ; 
wUch  shows  that  a  constant  supply  of  fresh 
air  is  as  necessary  to  feed  flame,  as  animal 
ttfe. 

The  moment  wlien  the  candle  goes  out, 
the  smoke  will  be  seen  to  ascend  to  the  top 
of  the  receiver,  and  there  it  vrill  form  a 
aort  of  ckMid ;  bat  upon  eahansting  the  airi 
tbe  smoke  will  fiUl  down  to  the  bottom  of 
the  receiver,  and  leave  it  as  dear  at  the 
top  as  it  vras  before  it  was  set  upon  the 
pmp.  This  shows  that  smoke  does  not 
ascend  on  accovnt  of  its  being  positively 
light,  bnt  becanse  it  b  lighter  than  air; 
and  its  fiUhng  to  the  bottom  wjien  the 
air  b  taken  away,  shows  that  it  is  not  des> 
titute  of  weight.  So  mo«t  sorts  of  wood 
ascend  or  swim  in  water  *,  and  yet  tliera 
are  none  who  donbt  of  the  wood^ls  having 
gravity  or  weight. 

Set  a  receiver  wliich  is  open  at  top,  on 
tibe  air- pimp,  and  cover  it  with  a  brass 
plate  and  wet  leather ;  and  faaviqg  exhaost* 
ed  it  of  air,  let  tbe  air  in  again  at  top 
through  an  iron  pipe,  making  it  paia  throogb 
a  chwcoal  flanie  at*  the  end  of  the  pipe; 
and  when  the  receiver  is  loll  of  that  air, 
lift  np  the  ecnrcr,  and  let  down  a  moose  or 
bird  into  the  receiver,  and  the  burnt  air 
wiU  Immediately  kiU  it.  If  a  candle  be  lee 
down  into  that  air,  it  will  go  out  directly ; 
but  by  letting  it  down  gently,  it  will  drive 
out  the  impure  air,  and  good  air  vrill  get  iau 
Set  a  bell  on  the  pmnp-pUte,  having  a 
contrivance  so  as  to  ring  it  at  pleasure,  and 
cover  it  with  a  receiver;  then  make  tbe 
dapper  strike  agaiaat  tiss  bell,  and  the 
•ouBd  will  ht  vciy  wdl  heard ;  but^  m^ 


hanst  the  receiver  of  air,  and  then,  if  tlic 
clapper  be  made  to  strike  ever  so  hard 
agunst  the  bell,  it  will  make  no  sound; 
which  shows  that  air  is  absolutely  necessary 
for  the  propagiition  of  sound. 

It  baa  been  shown  that  air  can  be  rare* 
fled,  or  made  to  expand :  we  now  proceed 
to  show  that  it  can  also  be  condensed,  or 
pressed  into  less  space  than  what  it  gene- 
rsQy  occupies.  The  mstrument  used  for 
this  purpose  is  called  a  condenser:  (&g,  9) 
represents  a  machine  of  this  kmd ;  it  con» 
sists  of  a  bram  barrel  containing  a  pistom 
whidi  has  a  valve  opening  downwards ;  so 
that  as  the  piston  is  raised,  the  air  passes 
through  the  valve;  but  as  the  piston  ia 
pushed  down  the  air  cannot  retniii,  and  is 
therefore  forced  through  a  valve  at  the  bot- 
tom of  the  barrel,  that  allows  it  to  peso 
through  into  the  receiver,  B,  but  prevents 
it  from  returning.  Thus,  at  eveiy  stroke  of 
the  piston,  more  air  is  thrown  into  the 
receiver,  which  is  of  very  thick  and  strong 
glass.  The  receiver  is  held  down  opon  the 
pUte,  C,  by  the  cross  piece,  D,  and  the 
screws  EF.  Hie  air  is  let  out  of  the  re^ 
cdver  by  the  cock,  G,  which  communicates 
with  it. 

The  sound  of  a  bell  is  much  louder  in 
condensed  than  in  common  air.  A  phial 
that  would  bear  the  pressoro  of  the  cora« 
mon  atmuaphere,  when  the  air  is  exhausted 
from  the  inside,  will  bt  broken  by  co» 
densing  the  air  round  it  These  experi- 
menb  may  be  made  under  the  receiver  B. 

A  very  beantilU  fountain  may  be  made 
by  condensed  air.  Procuro  a  strong  cop> 
per  vessel,  (fig.  10)  havmg  a  tube  that 
screws  into  the  neck  of  it,  so  as  to  be  air- 
tight, and  long  enough  to  reueh  near  to  .the 
bottom.  Having  poured  a  quantity  of  water 
into  the  vessd,  but  not  enough  to  fill  it,  and 
screwed  in  the  tube,  adapt  to  it  a  conde»> 
sing  syringe,  and  condense  the  air  in  the 
vessel;  shut  the  stopcock,  and  unscrew 
the  syringe,  then,  on  opentpg  the  stop«eocb, 
the  air  acting  opon  the  wata*  in  the  vessel^ 
will  force  it  out  into  a  jet  of  very  great 
height.  A  number  of  difierent  khids  of 
jets  may  \ft  screwed  on  the  tube,  such  aa 
Stan,  wheels,  dec  forming  a  very  pleasing 
appearance. 

The  air*gua  is  a  pneumatical  UMtrament 
of  an  iageniohs  contrivance,  which  wiiJ 
drive  a  bullet  with  great  violance,  by  mrani 
of  condensed  air,  /oroed  into  ai^  iron  ball 
by  a  condenser.  Fig.  11.  represents  the 
coudcnser  for  forcing  the  air  into  the  balL 
At  ihe  end  of  this  mstrument  is  a  male 
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screw,  on  which  the  hollow  boU,  fr,  is  screw-    tvenmg,  and  ibUow  a  light ;  add  tiiey 
ed,  in  order  to  be  filled  with  condensed  air.     nearly  allied  to  the  cricket  tribe,  tbat  Uicy 
In  the  ioside  of  this  ball  is  a  Talve,  to  hinder    have  been  enomented  by  some  naturalists 
the  air  after  it  is  injected  from  making  its    under  the  genos  Gryllns. 
escape,  until  it  be  (breed  open  by  a  pin,        POA*,  in  botany,  meadow-graUf  a  senna 
against  which  the  hammer  -  of  the   lock    of  the  Triandria  Digynia  dans  and  order. 
strikes ;  which  then  lets  out  as  mnch  air  as     Natural  order  of  Oramina,  or  Grasses.     Km- 
will  drive  a  ball  with  considerable  force  to    sential  character :  calyx  two-valyed,  many- 
n  great  distaikce.  flowered ;  spikelet  ovate  ;  valves  acariose  at 

When  you  condense  the  air  in  the  bait,    the  edge,  and  sharpish.    There  are  aeventy- 
place  your  feet  on  the  iron  cross,  hh,  to  -one  species. 

which  the  piston-rod,  d,  is  fixed ;  then  lift  POCKET,  in  the  woollen  trade,  a  wor^ 
off  the  bairel,  ea,  by  the  handles,  it,  until  used  to  denote  a  large  sort  of  bag  in  wliick 
the  end  of  the  piston  is  brought  between  e  wool  is  packed  up  to  be  sent  from  one  pait 
and  c;  tlie  barrel,  a  c,  will  then  be  filled  of  the  kingdom  to  another.  ^The  pocket 
with  air  through  the  hole,  e.  Then  thrust  contams  usually  twenty-five  hundred  wejght 
down  the  barrel,  ac,  by  the  handles,  it,    of  wooL 

until  tiie  piston,  ejoin  wiUi  tiie  neck  of  the        PODOPHYLLUM,  in  botany,  a  geum 
iron  ball  at  a;  the  air  being  thus  coiddensed    of  the  Polyandria  Monogynia  class    and 
.between  e  and  a  will  force  open  the  valve    order.  Natural  order  of  Rhoeadese.  Ranan* 
in  the  ball,  and  when  the  handles  are  lifted    culaceae,  Jussien.    Essential  character :  ca- 
up  again  the  valve  will  close  and  keep  in    lyz three-leaved;  corolhinine-petalled ;  ber- 
tiie  air,  in  this  manner  the  ball  will  pre-    ry  one-celled,  crowned  with  the  at%na. 
ieutly  be  filled ;  after  which,  unscrew  the    There  are  two  species,  eix.  P.  peltatnniy 
ball  off  the  condenser,  and  screw  it  upon    duck's-foot,  or  May-apple;  and  P.  dipfayflnai. 
another  male  screw,  which  is  connected        PODURA,  in  natural  history,  sprin^^ai^ 
with  the  barrel,  and  goes  through  the  stock    t  genus  of  insects  of  the  order  Aptera.  Ge- 
of  the  gun,  as  represented  (fig.  IS).    The    neric  character:  lip  bifid;  four  fillers,  sub- 
whole  wdl  be  better  understood  by  (fig.  13)    clavate ;    two  eyes   composed   of  eight 
which  IS  a  section  of  the  gun.    The  inside,    fiicets;  antenns  filiform;  body  scaly;  tail 
k,  is  that  firom  which  the  bullets  are  shot,    forked,  bent  under  the  body,  and  actbig  as 
and,  CDSR,  is  a  huger  bameL    In  the     ^spring,  hence  its  name ;  six  legs,  formed 
stock  of  the  gun,  M,  which  forces  the  air    for  runnhig.    There  are  thirty-one  species, 
through  the  valve,  £P,  into  the  cavity  be-    They  feed  on  leaves  of  various  pfainU :  tfaa 
tween  the  two  barrels.    Tliere  is  a  valve  at    kura  and  pupa  are  six-footed,  nimble,  and 
S  L^  wliich  being  opened  by  the  trigger,  O,    resemble  the  peifect  insect    P.  aqaatica 
permits  the  air  to  rush  suddenly  behind  the    is  bbick,  and,  as  its  name  imports,  aquatic ; 
buUet,  so  as  to  drive  it  out  with  great  force,     they  assemble  in  troops  early  in  the  morn- 
If  the  valve  is  suddenly  opened  and  closed,    ing*  on  the  banks  of  pools  and  fiah-poods. 
one  charge  of  condensed  air  may  make    P*  ambuhms  is  whfte,  with  a  bifid  extended 
several  discharges  of  bullets.  tail,  and  is  found  principally  among  moss. 

PNBUMORA,  in  natural  history,  a  ge-  POETICAL  rUinf^  and  idtiiig  of  tke  ' 
nns  of  msects  of  the  order  Hemiptera.  ttan.  The  three  kinds  of  rising  and  setth^, 
Body  ovate,  inflated,  diaphanous  \  head  in*  vix,  the  cosmical,)  acrohical,  and  heliacal, 
fleeted,  armed  with  Jaws;  thorax  convex,  were  made  by  the  ancient  poets,  referring 
carinate  beneath  ;  wing-cases  deflected,  the  rising,  &c.  of  the  stars  to  that  of  tiie 
membranaceous;  legs  formed  for  running,    sun. 

There  are  only  three  species,  ax,  1.  P.  im-  POETRY.  Dr.  Blackwall,  m  his  ^  Es- 
maculata:  green-ipotted  with  white;  whig-  say  on  the  Life  and  Writwgs  of  Hoater,** 
cases  immaculate.  2.  P.  maculata :  wmg-  says,  on  the  subject  of  poetry,  that "  it  k  of 
cases  green,  with  square  white  spots.  And, '  a  nature  so  delicate,  as  not  to  admit  of  a 
3.  P.  guttata :  whig-cases  green,  with  two  direct  definition ;  for  if  ef  er  the  jt  ne  tetii 
white  spots ;  abdomen  with  three  white  ^vot  was  rightiy  applied,  it  is  to  the  poaan 
apots  on  each  side.  They  are  all  found  at  of  poetry,  and  the  faculty  that  produces  it 
the  Cape  of  Good  Hope.  The  msects  of  To  go  about  to  describe  it  would  be  like 
this  genns  appear  to  consist  of  a  mere  hoi-  attempting  t&  define  inspuation,  or  that 
low  infhited  membrane :  by  robbing  toge-  glow  of  fimcy,  or  efllurion  of  soul,  which  a 
ther  their  semte,  or  toothed  legs,  tlwy  poet  feels  while  m  his  fit;  a  sensation  so 
aiakt  a  ahrill  Und  of  noist  mor^  and    atroog,  that  they  express  it  only  by  acyar* 
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^K^  exetamtioni,  ■nd  nptnre."    To  the  one  of  the  noblest  qmlities  of  poetry,  that 

nme  porpooe,  but  in  lets  inflated  hmgoage,  it  opens  to  the  mind  a  new  creation. 

Dr.  Bhir  has  observed,  that  it  is  not  so        «<  The  poet's  eye,  in  a  fine  freniy  rolUuf , 

easy  as  might  at  first  be  imagined  to  ascer-        Doth  glance  firom  heaven  to  earth,  from 

tain  with  mhiote  precision  wherein  poetry  earth  to  heaven ; 

differs  from  prose.    In  point  of  fact,  every        And  as  imagination  bodies  forth 

reflecting  reader  mnst  be  sensible,  that  as        The  form  of  things  unknown,  the  poet* s 

it  is  difficult  to  determine  the  precise  line  pen 

where  difi^rent  shades  of  colour  terminate,        Turns  them  to  shapes,  and  gives  to  airy 

or  even  the  boundaries  of  animal  and  vege>  nothing 

table  nature,  so  it  is  a  matter  of  no  siuU        A  local  habitation  and  a  name." 

nicety  to  fix  the  pomt  where  composition  iije  poet  enjoys  the  privilege  of  ranging 

rises  from  the  scale  of  prose  to  that  of  through  the  boundless  field  of  possibilities, 

poetry.  and  ^  selecting  his  objects  according  to  tlio 

By  a  small  addition  to  the  ideas  of  Ari-  impulse  of  his  fimcy,  as  controuled  and  cor- 

atotle,  poetry  may,  however,  be  defined  an  rected  by  the  discretion  of  hb  judgment 

imitative  and  creative  art,  whose  energies  What  is  strikmg  and  interesting  he  may 

are  exerted  by  means  of  words  metrically  make  prominent  in  his  picture;  what  is  o^ 

arranged,  the  end  and  design,  of  which  art  fedlive,  deformed,  or  gross,  he  is  at  liberty  . 

IS  to  amnse  the  ftncy,  and  powerfully  to  to  conceal  or  to  soften.    In  the  realities  of 

excite  the  fedinp.  life  a  thousand  drcnmstances  intervene  to 

It  is  the  fiivoorite  expression  of  Aristotle,  check  the  enthusiastic  interest  which  our 

that  poetry  is  a  mimetic  or  imitative  art;  hearts  are  disposed  to  take  in  any  specific 

and  in  most  partknlan  it  may  be  justly  so  occurrence.    These  circumstances  the  poet 

defined.    The  subjects  of  tibe  poetls  imita-  has  a  prescriptive  right  to  exclude  from  his 

tionare  the  scenes  of  nature,  and  the  trans-  representations.    As  all  ideas  of  men  are 

actions  of  hnman  life.    This  vre  shall  find  primitively  derived  from  objects  of  sense, 

to  be  the  ease,  if  we  particularly  examine  he  cannot  go  beyond  the  materials  which 

the  prodoctiont  of  those  to  whom  the  con-  the  station  and  the  powers  of  man  supply, 

corvent  voice  of  ages  baa  given  the  title  of  But  he  can,  by  an  endless  combination  of 

poet    When  we  open  the  IHad  of  Homer,  these  materhds,  produce  ideal  beings  and 

vre  behold  a  Uvdy  representation  6f  the  fhnded  situations,  which  interest  us  the 

actions  and  speeches  of  heroes  and  chiefs,  more  the  better  the  powers  of  fiction  to 

Ibe  dramas  of  Achytas,  of  Sophocles,  of  which  they  owe  their  birth  are  concealed 

Aristophanes,  and  of  their  numerans  tribes  from  us.     Like  the  fovoured  statuary  ol 

of  snccesson,  are  nothing  more  than  imita-  Greece,  he  is  surrounded  by  naked  t»eanties, 

tions  of  human  manners.    And  when  the  from  each  of  which  he  selects  its  peculiar 

lover  dispiaya  hb  passion  hi  song,  what  excellency,  and  produces  a  whole,  wfalcfa, 

does  he  but  exhibit  to  view  the  tablet  of  thongb  strictly  natural,  surpasses  the  rea- 

hb  heart,  where  we  may  trace  hb  feeUngs,  Kties  of  nature. 

and  view  him  agitated  by  doubt  or  exulting       The  mathematician  in  hb  investigation  of 

in  hope.     The  chief  interest  of  didactic  trath  b  confined  to  the  narrow  path  of  rea- 

poetiy  eousbta  in  the  vivid  and  picturesque  son.    The  sfme  may  be  said  of  the  pbSU 


dcseriptiona,  the  imitations  or  represcota-    pber.    The  slightest  deviathm  into  the  fleMs 
tions  of  natnre,'  which  relieve  the  insipidity    of  imagination  frnstrates  their  pursuit,  and 


of  nnoraanMnted  preaept    Tbb  b  mani-    disappomts  their  hopes  of  fhme.    Thehbto- 
fhst,  when  it  b  reeoOectcid,  that  the  pleasure    rian  must  found  hb  reputation  upon  a  pn- 


[dted  by  the  Geoigic  of  Virgil  b  not  occa-  tient  investigation  of  fiicts,  and  beware  of 

deiied  by  hb  agrienltufal  faMtmctions, but  giving  the  loosened  rein  to  hb  mventive  ta> 

by  hb  deacriptions  of  tibe  various  phenome-  lents.    The  orator,  indeed,  calb  fancy  to 

na  which  in  the  comae  of  raial  occupations  the  aid  of  reason;  but  she  ought  to  ba 

arrest  the  ntteation  of  the  lover  of  natnre.  strictly  an  anxiliary.    If  hb  edifice  be  not 

TIm  word  poet,  in  its  origmni  iaaport,  sig-  founded  on  the  solid  basb  of  reason  it  will 

aUles  erentor.    And  as  naases  are  not  un-  fUl,  together  with  its  embeUishmentB,  to  tho 

frequently  signffkant  of  the  natnre  of  the  ground.    In  oratory,  fancy  embelliritts  the 

Kdeaa  which  they  represent,  the  name  itself  operations ofjndgment ;  butso  fares  poetry 

of  poetry  will  direct  ns  to  one  of  its  most  b  a  creative  art,  imagination  b  its  primary 

dbtfajgniihing  chanctnriitiGk    It  b  hMleed  cause,  and  judgment  n  secoodaty  agent. 


POETRY. 

tmp\9jtd  to  pnme  tke  Insatinit  thoou  of  mngy  a  oiiddie,  and  an  tadf  it  fimniicil  «« 
frncy.  reason;  and  die  mind  feels  a  sopciior  de- 
It  is  the  grand  sonrce  of  tbe  excdlence  gree  of  satis&ction,  when  the  rise,  tbe  cir- 
of  poetic  imitation,  tbat  tUi  inutation  is  cnmstances,  and  the  conseqaences  of  evcsta 
cffetrted  by  words.    Aristotle  has  defined  are  diipfatjred  before  It  in  artfol  order, 
words  M  •'sounds  significant:'*  they  are  Bnttfae  poetic  imitation  or  repreacBte- 
significant  of  Ideas.    Men  that  adopt  the  tion  is  effected,  not  merely  by  woido^  bwt 
same  langnage,  by  a  tadt  compact,  agree  bj  words  metrically,  or  at  least  melodionnly 
that  certain  sounds  shall  l»e  the  representa-  arranged. 

fives  of  certain  ideas.    Bat  ideas  reprcMnt  Melody  is  natnraUy  pleasing  to  the  i— >*^ 

their  ardietypei.    When,  therefore,  we  use  ear ;  and  it  U  not  surprning,  that  the  cwlti. 

words,  we  reWve  in  the  minda  of  those  who  wton  of  m  art,  whose  pronnoe  it  istode- 

understand  onr  langnage  the  pictnres  of  the  Kght,  should  be  careful  in  bfinmg  a»  newfy 

oluects  of  which  we  speak.    The  poetic  „  possible  to  perfection  the   melody  ^ 

imitation  fiien  being  carried  on  by  means  their  nunben.    It  ia  astoniAing  with  what 

of  words,  eridentiy  embraces  aU  ol^ects  of  accnnwy  the  Greeks  and  Romans  attcsded 

which  mankind  haye  ever  formed  ideas.  Its  to   this   particular;    how   nunntely    fhey 

energies  are  not  cnppled.    It  expatiates  m  weighed  the  vahie  of  ahnoat  every  syllable  • 

the  universe,  and  efcn  passes  y^  strictly  their  Hards  were  obliged  to 

-^  the  flaming  bounds  of  space  and  time."  «»^«™  f®  the  established  standard.    la 

modem  times,  and  in  our  own  language. 

This  circumstance  is  justly  noted  by  the  greater  btitude  is  allowed ;   yet    almoat 

ingenioos  Mr.  Harris,  as  bestowing  upon  every  reader  of  poetry  is  awaie  of  the 

poetry  a  decisive  superiority  over  the  art  of  charms  of  melodious  compositiott.    What  a 

painting.     The  energies  of  painting  are  sensible  difference  do  we  perceive  between 

confined  to  those  objects  that  can  be  repre-  the  careless  couplets  of  Churchill  and  the 

sented  by  colour  and  figure.    Poetry  can  polished  numbers  of  Pope.     How  nrocfa 

also  express  these  objects,  though  it  must  more  pleasing  to  the  ear  are  tlie  measured 

be  confessed,  with  a  fiv  inferior  degree  of  sentences  of  M'Pherson,   than  a  host  of 

exquisiteness;  but  thb  deficiency  is  amply  lines  which  we  sometimes  find  printed  in 

compensated   l»y  the  extensive  range  of  the  fiirm  of  verses. 

the  poet's  excursions.    He  dives  into  the  But  tiioogh  melodious  and  metrical  ar« 
human  heart,  developes  the  windingv  of  the  rangement  of  words  be  one  of  the  cimrac- 
heart,  pourtrays  in  all  their  circumstances  teristics,  and,  as  Dr.  Blair  denominates  it, 
the  workings  of  the  passions,  gives  form  **  the  exterior  distinction*'  of  poetry,  it  ia 
and  body  to  the  most  abstract  ideas,  and  necessary  to  observe,  that  too  many  writers 
by  the  langnage  which  be  putu  into  the  ^^m  to  assign  to  this  characteristic  a  place 
months  of  his  characters  he  unlocks  the  of  eminence  to  which  it  is  by  no  means  en- 
secrets  of  their  mind.     There  is  another  titled.    In  consequence  of  this  error,  vast 
grand  advantage  which  the  poet  possesses  multitudes  of  compositions  are  obtruded  up* 
over  the  painter,  namely,  that  the  latter  is  ^^  the  worid  under  tlie  name  of  poems, 
confined  to  the  transactions  that  happen  in  which  possess  no  other  merit  than  that  of 
a  moment  of  time;  while  the  former  pre-  regularity  of  veijiification  and  smoothness 
sents  to  our  view  a  long  series  of  consecn-  of  numbers.    Against  the^e  wearisome  pro- 
tive  events.    An  interesting  picture  might  ductions  Horace  has  long  ago  protested  in 
DO  doubt  be  drawn  of  the  pious  agony  with  bis  memorable  declaration^  that  the  quality 
which  £neas  witnessed  the  obstinacy  of  his  of  mediocrity  is  denied  to  pools,  and  that 
fiither  in  refusing  to  save  himself  from  the  poetry  includes  something  more  in  its  dcfinio 
sword  of  the  Greeks  by  quitting  his  ancient  tion  (ban  the  measuring  of  syllables  and  the 
and  long-loved  abode.    But  what  a  varied  tagging  of  a  verse.    If  the  heart  does  not 
pleasure  do  we  experience  in  reading  of  the  glow  with  the  flame  of  genius,  the  mechaniam 
circumstances  that  preceded  and  tbatfol^  ofart  willbeofnoavaiL  Nooae  can  excite 
lowed  this  event,  in  tracing  the  steps  of  the  strong  feelings  in  oUiers  who  is  not  himself 
duteous  son  from  the  pahice  of  Priam  to  his  strongly  excited)  no  one  can  raiaa  vivid 
father's  mansion,  and  in  beholding  him  at  images  in  the  mind  of  his  reader  who  is  not 
length  bearing  his  parent  beyond  the  reach  himself  illumined  by  tiie  sportive  light  of 
of  the  foe.     Aristotle's  doctrine,   that  a  ^vncy*     Verses  strictiy   and   legitimately 
fioisbed  composition  should  have  a  begin-  tteasoreil  out^  with  due  attention  to  paoie 
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and  cadence,  bat  deroid  of  tbe  animating  Gftece ;  whether  we  contemplate  tfie  North 

spirit  which  characteriset  true  poetry,  are,  American  Indian,  or  the  wild  Arab  of  the 

like  the  boman  body  when  deprived  of  the  denrt ;  we  find  that  when  mankind  have 

principle  of  life,  cold,  cheerless,  and  ofien-  made  a  certain  progress  in  society  they  are 

aivc.  strongly  influenced  by  a  love  of  song,  and 

He  who  aspires  after  the  title  of  poet  listen  with  raptured  attention  to  the  strains 

should  never,  indeed,  forget,  tb4t  the  end  that  record  the  tale  of  other  times,  and  the 

of  poetry  is  to  amnse  the  hncy  end  power-  deeds  of  heroes  of  old.  They  listen  till  they 

liilly  to  excite  the  feeHngs,  and  that  this  is  imbibe  the  enthusiasm  of  warfare,  and  in 

cfiected  by  impreming  the  mind  with  the  the  day  of  battle  the  hero^  arm  has  not  an- 

most  vivid  pictures.    In  the  courM  of  her  frequently  been  nerved  by  the  rough  eneigy 

operations,  poetry  hurries  us  beyond  the  of  the  early  bard.    It  is  a  well-known  ftct, 

reach  of  sober  judgment,  and  captivates  by  that  the  Greeks  were  accustomed  to  march 

rousmg  the  energy  of  passion.    Here  then  to  the  fight  while  stngmg  in  praise  of  Apollo, 

we  see  the  cause  of  the  povrer  of  verse,  nor  and  that  the  songs  written  in  honour  of 

wonder  at  the  effieadoosness  vrhich  has,  Harmodins  and  ^istogiton,  by  being  habi- 

more  especially  in  eariy  times,  been  ascrib-  tnally  redtad  at  their  banquets  and  solemn 

ed  to  the  mnses.    For  how  easily  are  man-  i^tivais,  tended  in  no  inconsiderable  degree 

kmd  guided  by  those  who  posseis  the  art  of  to  preserve  among  the  Athenians  an  entfan- 

awakening  or  of  allaying  their  feelings,  siastic  love  of  lib^ty.    Nor  is  the  power  of 

Thoiigh  all  unconscious  of  being  under  the  the  muses  done  away  by  the  progress  of 

guidance  of  another,  they  turn  obedient  to  civilfaaition.    Every  natioii,  at  every  period 

the  rein.    They  are  roused  to  imurrection,  of  its  existence,  possesses  sogae  inJigeooos 

or  moderated  to  peace,  by  him  who  can  poetry,  which  aoorwhea  the  flame  of  patrio- 

touch  with  a  skilful  hand  the  master  springs  tism. 

that  regulate  the  motions  of  their  mimb.  Such  is  the  woadeiful  inflneoce  of  poeti- 

**  The  primary  aim  of  a  poet,*  says  Dr.  cal  composition.    like  all  other  powerfiil 

Blair,  **  is  to  please  and  to  move;  and  instruments,  it  may  be,  and  it  bm  been 

therefore  it  is  to  the  imaffinatioo  and  the  abused.*  But  when  directed  to  worthy  ob* 

passions  that  he  speaks.    He  may,  and  he  Jects,  It  is  one  of  the  most  pleasant  and 

ought  to  have  it  m  his  view,  to  instruct  and  most  elBeacious   means  of  forming   the 

to  refbrm ;  but  it  is  indirectly,  and  by  pleas-  youthful  mmd,  and  of  exdtiqg  the  emotions 

ing  and  moving  that  he  accomplishes  thb  and  enforcing  the  prindples  of  virtae. 

end.    His  mind  is  supposed  to  be  anhnated  POHLIA,  in  botnyi  a  genus  of  tba 

by  some  interesting  olject,  vrhich  fires  his  Cryptogamia  Musd  clam  and  order.    G^ 

Imagination,  or  engages  his  passions;  and  neric  character:   capsule   ovale,  oblong^ 

which  of  couiie  conmnmicatea  to  his  style  placed  on  an  obconical,  narrower  apophy- 

a  pccnSar  elevation,  snited  to  his  idns,  sis;  peristome  double;  outer  with  sixteen 

yery  different  fhmi  that  mode  ofexpfumioa  bnadidi  teeth ;  imer  with  a  sfarteen  parted 

which  is  natural  to  the  mind  in  its  calm  membrane.    Males  gemmaoeous,  on  a  di^ 

ordinary  state."  tinct  pbmf. 

As  then  it  appears  to  be  die  leading  end  POINT,  m  geoasetry,  as  defined  by  Eu- 

of  poetry  fomake a  lively  imprasion  on  the  did,  is  a  quantity  which  hss  no  part^  or 

feelings,  we  may  judge  as  it  were  d  jirjsri  of  which  is  hidivisible.    PomU  are  the  ends 

the  amaxing  intenseness  of  its  powers,  and  or  extremities  of  Hnes.    If  a  point  be  snp- 

we  shall  find  our  judgment  verified  vrhen  posed  to  be  moved  aiqr  wayy  it  will,  by  its 

we  coase  to  inquire  into  the  fhcL    In  con-  notion,  descrilie  a  line.    See  Liws. 

sequence  of  the  efficacy  of  poetry  upon  the  Point,  hi  phjFdea,  the  least  sensible  o^ 

human  feefinis,  the  maxims  of  eariy  vris-  ject  of  si^t,  maikad  with  a  pen,  point  of  a 

dom,  the  first  records  of  history,  the  solenm  oompnm,  or  the  like.    Of  snch  points  all 

ofilices  of  religion,  nay  even  the  dictates  of  physical  magnitude  eondsts.    This  phjfdeal 

law,  vrefeddiveredm  the  poetic  dress.    In  point  is  the  same  vrith  what  Mr.  LodMcaBs 

the  infancy  of  states,  poetry  is  a  method  the  pomt  sendble,  and  vrhich  ha  defines  to 

equally  captivating  and  powofnl  of  forming  be  the  least  particle  of  nmttar,  or  space,  we 

the  dispodtions  of  the  people,  and  Undling  can  diicem.    He  adds,  that  to  the  aharpcit 


in  their  hearts  that  love  of  glory  which  is    eje,  this  is  seldom  lem  than  thirty  seconds 
theirconntry'ksafhguardintheday  ofptriL     ofadrde,Whereofthe  eye  is  the  centre. 


Whether  vre  look  to  the  cold  regions  oP       Ponrr,  hi  giamamr,  a  character  used  to 
Scandmavia,  or   t&a   deliciottB  clinM  of    mark  the  divisiooa  nf  dbnonrae.    A  poial 
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proper  u  that  which  we  otherwise  call  a  foil  Potat   is  sometimes  used  for  l&ce   wroven 

stop  or  period.    See  Punctuation.  with  bobbips,  as  English  point,  p4^iiit    de 

Point,  in  astronomy,  a  term  applied  to  Malioes,  point  d'Havrc,  &c. 

certain  points  or  placej«,  marked  in  the  Point  of  rUw^  with  regard  to  bnildm^, 

licaveus,  and  distinguished  by  proper  epi-  paintmg,  &c.  u  a  point  at  a  certain  disUinec 

tliets.    The  four  grand  poinU  or  divisions  from  a*  bnilding  or  other  object,  in    wiaicti 

of  lUe  liorizoii,  viz.  the  east,  west,  nortli,  tlie  eye  has  the  most  advanta<;eons  wieiw  of 

and  south,  are  called  tlie  cardinal  poinU.  the  same.    This  point  is  usually  at  m  de« 

The  zenitli  and  nadir  are  the  vertical  points ;  tance  equal  to  tlie  height  of  the  baildvii;. 

the  points  wherein  the  orbiti  of  the  planets  Point  blank,  in  gunnery,  is  the  horizon- 

cut  Uie  plane  of  the  ecliptic  are  called  the  tal  position  of  a  gun.    The  point    blank 

nodes:  tlie  points  wherein  the  equator  and  range  is  tiie  distance  the  shot  goes  before  it 

ecliptic  intersect  are  called  the  equinoctial  strikes  the  level  ground,  when  discharfrcd 

points ;  particularly,  that  whence  the  sun  in  the  horizontal  or  point  blank  directioo. 

ascends  towards  tlic  north  pole,  is  called  See  Gunnery. 

the  vernal  point}  and  tliat  by  which  he  de-  POINTED,  in  heraldry.   A  cross  point- 

scends  to  tlie  south  pole,   tlie  autumnal  ed,  is  that  which  has  the  extremities  tamed 

point.     The  i>oints  of  the  ecliptic,  where  off  into  points  by  straight  lines, 

the  sun's  ascent  above  tlie  equator,  and  dc-  POINTING,   in  grammar,  the  ar^   of 

scent  below  it,  terminate,  are  called  the  dividing  a  discourse,  by  points,  into  periocis, 

»olsticial  point  j  particularly  the  former  of  and  members  of  periods,  an  order  to  slioiv 

them,  the  estival  or  summer  point i  the  lal-  the  proper  pauses  to  be  made,  in  ^emdin^. 

ter,  tlie  brumal  or  winter  point.  and  to  fdcilitate  the  pronunciation  and  on- 

.  Point  ^the  honzon,  or  compau,  in  navi-  derstanding  thereof.    See  Punctuatiok. 

gation  and  geography.  Pointing,  in  war,  the  leveUiog  a  can- 

Point  is  also  nsed  for  a  cape  or  head-  noo  or  mortar,  so  as  to  play  against  any 

land,  jutting  out  into  the  sea :  tlins,  sea-  certain  point    See  Gunnery,  3cc. 

men  say,  two  points  of  land  are  in  one  Pointing  the  eahle^  in  the  sea  lancoage, 

another,  when  they  are  so  in  a  right  hne  is  untwisting  it  at  the  end,  l.'ssening  the 

against  each  other,  as  tluit  tlie  innermost  yam,  tvristing  it  again,  and  makiag  all  ^t 

is  hindered  from  being  seen  by  the  outer-  with  a  piece  of  marline,  to  keep  it  from 

most.^  ravelling  out 

Point,  in  perspective,  is  used  for  vari-  POISONS,  those  substances  which 
ous  parts  or  places,  with  regard  to  the  per-  applied  externally,  or  taken  into  the  hi 
spective  plane.    See  Perspective.  body,  uniformly  canse  such  a  deimngeoBeot 
Points,  in  heraldry,  are  the  several  dif  of  tlie  animal  economy  as  to  produce  dia- 
ferent  parts  of  an  escutcheon,  denoting  the  ease.    As  it  is  extremely  difiicolt,  however, 
local  positions  of  any  figure.     There  are  to  give  a  definition  of  a  poison,  the  above 
nine  principal  points  in  an  escutcheon :  the  is  subject  to  great  inaccuracy.    Poisons  are 
dexter  chief;  tlie  precise  middle  chief;  the  divided,  with  respect  to  the  kbgdom  to 
sinister  chief;  tlie  honour-point ;  the  fess-  which  tliey  belong,  into  animal,  vegeuUe, 
point,  called  also  the  centre ;  tlic  nombril-  mineral,  and  vaporous  poisons.     Poisoiis 
point,  that  is,  the  navel-point ^  the  dexter  are  only  deleterious  in  certam  doses;  for 
base;  the  sinister  base;  the  precise  middle  the  most  active,  in  small  does,  form  very 
base.  valuable  medicines.    There  are,  nevertbe- 
Point  is  also  used  in  heraldry  for  the  less,  certain  pobons  which  are  really  mcii 
lowest  part  of  the  escutcheon,  which  usually  in  the  smallest  quantity*  and  Which  are 
terminates  in  a  point.  never  administered  medicmally,  as  aany 
Point  is  also  an  iron  or  steel  instmment,  of  the  animal  poisons,  the  poison  of  hydro- 
used  with  some  variety  in  several  arts.  £n-  phobia.  Sec,    There  are  Ukewise  substances 
gravers,  etchers,  cutters  in  wood,  &c.  use  wtiich  are  innocent  when  taken  into  the 
points  to  trace  their  designs  on  the  cdpper^  stomach,  but  which  prove  deleterious  when 
wood,  stone,  &c.    See  Engraving.  taken  into  the  lungs,  or  when  appUed  to  an 
Point,  in  the  manufactories,  is  a  general  abraded  <,surliM».    Thus  carbonic  acid  gas 
term  nsed  for  all  kinds  of  laces,  wrought  is  contimially  swallowed  with  fermented 
witli  the  needle;  such  are  the  point  de  Ve-  hqnors,  and  thus  the  poison  of  the  viper 
nice,  point  de  France,  point  de  Genoa,  &c.  may  be  sH'allowed  with  hnpunity ;  whilst 
which  are  distinguished  by  the  particnhir  inspiring  carbonic  acid  instantly  destroys, 
economy  and  arrai^ment  of  their  pomts.  and  the  poison  c^  the  viper  inserted  into 
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tbcflesb  produces  formidable  eflveU.  Miuiy 
■abiUncea  also  act  as  poisons  wlieD  applied 
either  externally  or  internally,  as  arsenic, 
lead,  &c.  When  a  deleterious  substance 
pro<iuces  its  effects,  not  only  in  mankind, 
but  in  all  other  animals,  it  in  distin(;ui»bed 
by  the  term  common  poison,  as  aisenic, 
ciimlic,  alkali,  Jkc.  whilst  Uiat  which  is  poi- 
sonous to  man  oiily»  or  to  brute  animals, 
and  oAen  to  one  gcnos  only,  is  said  to  be 
m  relative  poison ;  thns,  aloes  is  said  to  be 
poisonous  to  dogs  and  wolves ;  the  phellan- 
drium  aquaticnm  kills  horses,  whilst  oxen 
devour  it  greedily  and  v  ith  impunity.  It 
appears  tlien,  tliat  substances  act  as  poisons 
only  in  regard  to  their  dose,  the  part  of  tlie 
body  they  are  applied  to,  and  the  subject 
on  wliicb  thf  ir  powers  are  exerted* 

It  is  often  of  great  importance  to  be  able 
to  discover,  by  certain  chemical  te^ts,  cop- 
per and  lead,  particles  of  which  frequently 
find  their  way  into  the  stomach,  either 
through  inadvertencies,  as  by  the  employ- 
ment of  certain  kitclien  ntensib  made  of 
these  materials,  or  by  fraud,  as  when  ace- 
tate of  lead  (sugar  of  lesd)  is  made  use  of 
to  revive  wines  that  liave  grown  soar  by 
long  keeping.  If  copper  be  »aspected  in 
any  liquor,  its  presence  may  be  ascertained 
by  adding  to  it  a  solution  of  pore  ammonia, 
which  vrill  strike  a  beautiful  blue  colour. 
If  the  solution  be  very  dilute,  it  nay  be 
concentrated  by  evaporation,  and  if  it  con- 
tain a  great  excess  of  acid,  as  in  the  liquor 
of  pickles,  so  much  alkali  must  be  added 
as  will  be  safficient  to  saturate  the  acid. 

Lead  is  affirmed  by  Dr.  Lambe  to  exist 
in  water  that  passes  through  leaden  }>ipes, 
in  such  quantities  as  to  be  injurious  to  the 
human  frame;  tliis  has,  however,  been 
much  doubted;  but  it  is  well  known ihat 
petty  dealers  in  wine  have  occasionally  re- 
course to  the  acetate  of  lead  to  revive  bad 
wines.  Lead  may  be  discovered  in  water 
by  adding  to  a  portion  of  it,,  about  half  its 
bulk  of  water  impregnated  with  sulp'hn- 
retted  hydrogen  gas.  If  lead  be  present^ 
it  will  be  manifested  by  a  dark  brown,  or 
blackish  tinge.  For  discovering  the  pre- 
sence of  lead  in  wine,  a  test  is  employed  j 
called,  from  the  name  of  the  inventor, 
Hahnemann's  wine  t  st.  This  is  prepared  by 
putting  togetlier  into  a  small  phial,  sixteen 
girsins  of  sulphuret  of  lime  prepared  in  the 
dry  way,  and  tvrenty  grains  of  acidulous 
tartrite  of  potash  (cream  of  tartar).  The 
phial  to  be  filled  with  water  and  well  corked, 
and  occasionally  shaken  for  a  few  minutes. 
When  the  powder  has  sobalded,  decant  the 
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clear  Uquor,  and  preserve  it,  in  a  well  stop- 
ped bottle  fur  use.  The  test,  when  newly 
preparc^d,  discovers  lead  by  a  dark  coloured 
precipitate.  Lead  may  be  likewise  disco- 
vered l)y  addin;;  to  tlie  wine  a  solution  of 
the  sulphate  of  soda,  which  will  Uiruw  down 
a  precipitate.  If  a  large  quantity  of  the 
acetate  of  lead  ha«  been  taken,  as  by  a 
child,  inadvertently  on  account  of  its  sac- 
charine taste ;  an  active  emetic  must  first 
be  given,  and  tlien  the  hydro  sulphnret  of 
potasli,  or  of  ammonia  be  taken,  a  solution 
of  the  common  sniphuret  will  answer. 

POLAR,  in  general,  something  relating 
to  the  poles  of  the  world,  or  poles  of  the 
artificial  globes:  thus  we  meet  witli  polar 
circles,  polar  dial,  polar  projection,  &c, 

POLARITY,  the  quality  of  a  thing  con- 
sidered as  having  poles ;  but  chiefly  used 
in  speaking  of  the  magnet.    See  Mag  nb- 

TISX. 

POLE,  in  asfronon\y,  one  of  the  extre- 
mtties  of  the  axis,  on  which  the  sphere  re- 
volves. The^e  two  points,  each  ninety  de- 
grees distant  from  the  equinoctial  or  equa- 
tor, are  by  way  of  eminence  called  the 
poles  of  the  world  ;  and  the  extremities  of 
the  axis  of  the  artificial  globes,  correspond- 
ing to  these  points  in  the  heavens,  are 
termed  the  poles  thereof*    See  Globe. 

Pole,  m  spherics,  a  point  equally  dis- 
tant from  every  part  of  the  circumference 
of  a  great  circle  of  the  sphere,  as  the  cen- 
tre is  a  pbme  figure;  or  it  is  a  point  of 
ninety  degrees  distant  from  the  plane  of  a 
circle,  and  in  a  line,  called  tlie  axis,  pass* 
falg  perpendicularly  through  the  centre. 
The  zenith  and  nadur  are  the  poles  of  the 
horiion ;  and  the  poles  of.  the  equator  afe 
the  same  with  those  of  the  sphere. 

PoLE9  ^  the  ecUpHcf  are  two  points  on 
the  surfiice  of  the  sphere,  S5^  30'  distant 
from  the  poles  of  the  world,  and  90<*  distant 
from  every  part  of  the  ecliptic. 

Poles,  in  magnetics,  are  two  points  of 
a  loadstone,  corresponding  to  the  poles 
of  the  world;  the  one  pointing  to  the 
north,  the  other  to  the  south.    See  Mao* 

MBTISM. 

Pole,  Pekch,  or  Rod,  in  surveying, 
is  a  measure  containing  sateen  foet  and  a 
half. 

Pole,  or  Polar  iim'f  is  a  star  of  the 
second  magnitnde,  the  hst  in  the  tail  of 
niaa  minor.  Its  hmgitnde  Mr.  Flamsteed 
makes  SV  14'  41" ;  its  latitude,  6^  4'  ll". 
The  nearness  of  this  star  to  the  pole,  whence 
it  happaas  that  it  never  sets,  raaders  it  of 
vast  service  in  navigatioii,  &c.  for  detei^ 
£e  f 
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■wiipftg  the  fnH^'^a  tine,  tbe  elerBtion  cf  with  old  hat,  the  other  long  and  hdT-roniNf^ 

the  pole,  and,  comeqaeotly,  the  ktilade  laitened  on  the  fonner,  whose  edge  it  ex- 

of  the  ptaice,  dec.    See  Latitodb,  oeeds  on  both  lidei  hy  aome  iachet,  which 

POLEMONIUM,  inbolany,  ftgeoQsor  ierve  the  woikmeo  to  take  hold  of,  md  to 

thePentandria  Mooofyiiia  daw  and  order.  ^oA  backwards  and  forwards  by.    The 

Natntal  order  of  CampaaaceK.    Pojemo-  paBAers,  owd  by  spectacle-makers,  are 

nia,JiMiea.    llierearc  6vespedes,chic63r  pieces  of  wood  a  foot  king,  seven  or  ei^t 

aatifcs  of  the  Cape  of  Good  Hope.  «■<*«•  broad,  and  an  inch  and  a  half  thick, 

POLBMOSCOPE,  in  optics,  a  kmd  of  ^S** '^?,?'^  beaTcr  tat,  whenon  they 

reflectinc  perspective   glass  invented  by  !«">  the  shell  and  hom^iames  their  spec- 

Hevelias,  whTcommeodi  it  as  nsefid  m  tacteghssesareto  besetni. 

sieges,  &c.  for  discovering  wtat  the  euenj  POLISHING,  m  general,  the  opeimtkn 

Isdoing,  while  the  spectator  lies  hid  behind  ofgivinga  gkMs  or  lustre  to  certain  ssb- 

an  obstacle.  stances,  as  metals,  glass,  marble,  &c 

POLIANTHES,  in  botany,  a  genas  of  POLITICAL  irkkmHU  is  the  appUca- 

the  Hexandria  Monogynia  class  and  order,  tion  of  arithmetical  calculation,  to  political 

Nataral  order  of  Coronaria.      Narcisv,  sal9ects,as  the  public  revenues,  number 

Jossiea.    Essential  character:  corolla  Am-  of  people,  extent  and  value  of  lands,  taxes, 

■el  fima,  curved  hi,  equal,  fikmeuts  in-  trside,  manufactures,  dec.  of  any  connnoB* 

terted  into  the  jam  oif  the  corolla ;  gtnn  at  wealth.    See  Statistics. 

the  bottom  of  the  coroUa.    There  is  but  POLITY,  or  Poucy,  denotes  the  peew- 

one  species,  cis.  P.  tuberosa,  tuberose,  liur  form  and  ectastitutioii  of  the  govemaseat 


POLICY  0f  assuruBce,  is  the  deed  or    of  any  sUte  or  nation;  or,  the  kwsy  orden, 
instiumcnt  by  wlueh  a  contract  of  assul^    ami  reguUtions  relating  thereto. 


ance  is  eftcted.    The  premium  paid  for  the  Polity  ddfers  only  from  politics,  aa  the 

risk  nuHt  be  inserted  in  the  poliey,  and  theory  from  the  practice  of  any  art    See 

likevrise  the  date.    Policies  for  assunmce  Law,  Gotsrhheiit,  dec 

agamst  theiiska  of  the  sea  are  distii^ttialied  Some  divide  polity  into  that  vrfaich  re- 


into  vahied  and  open  policies;  in  the  for*  }ates  'to  the  regulations   respecting 

flMr  the  property  is  assured  at  prime  cost,  cantUe  affiiirs;  and  to  those  vrhich 

at  the  time  of  efiecting  the  policy,  in  the  eem  the  judiciary  government  of  the  citi- 

latter,  the  ^alue  is  not  mentioned,  but  is  wtm :  nome  add  other  branches,  tix,  those 

left  to  be  afterwards  decfaured,  or  to  be  relating  to  ecclesiastical  and  militaiy  af- 


proved  in  the  event  of  a  cfaoffl.  foirs.  &c 

POLI SHER,   or   Burmisher,  among  POLL,  a  word  ased  is  ancient  writings 

mechanics,  an  instrument  for  poUdiing  and  for  the  head  :  hence  to  poll,  is  either  to 

bunnshing  things  proper  to  take  a  polish,  vote  or  to  enter  down  tiie  names  of  those 


The  gilders  use  an  iron-pohsber  to  prepare     persons  who  give   in  their  votes  at 

their  metidB  before  gilding,  and  the  blood-^    election. 

stone  to  give  them  tiie  br^fat  polish  after        Pou.  aioa^,  a  capitatkm  or  tax  hnposed 


gilding.    The  polisber  used  by  the  makers  by  the  authority   of  parliamait   on  the 

of  spurs  and  bite,  drc.  is  partly  iron,  partly  heml  or  person  either  of  aU  indiflhrently, 

steel,  and  partly  wood ;  it  consists  of  an  or  according  to  some  known  mark  of  dli- 

iron-bar  with  a  vrooden  handle  at  one  end,  tmctioo. 

and  a  hook  at  the  other,  to  fasten  it  to  an-  POLLEN,  in  botany, the  focundatingor 

other  piece  of  wood  held  in  the  vice,  while  fortiKxing  dust  contamed  vrithin  the  anthers 


the  operator  is  at  work.    In  the  middle  of  or  tops  of  the  stamimi,  and  disponed  on  the 

the  bow,  withimlde,  is  wtat  is  properiy  pi,til  vrhen  ripe,  for  the  purpose  of  hnpreg- 

called  the  pofisber,  being  a  triangular  piece  nation,    lliis  dust  is  commonly  of  a  yellow 

of  steel  with  a  tail,  whereby  it  is  riveted  to  colour,  and  is  very  conspicuous  in  the  tulip 

the  bow.    The  polisheis,  among  cutlers,  tnd  hly.    If  this  powder  is  examined  by 

are  a  kind  of  wooden  wheeb  made  of  the  microscope,  it  wiU  be  fomid  to  assume 

wabmt-tree,  about  an  inch  thick,  and  of  a  gome  determinate  form,  vrhich  often  predo- 

diauMter  at  pleasure,  which    are  turned  ^rinate^  not  only  through  the  different  spe- 

roond  by  tta  greatwheel ;  vpon  these  they  dea  of  one  genus,  but  through  aU  the  ge- 

■mooth  and  polish  their  work  with  emery  nera  of  an  order.    Being  triturated  in  tta 

mid  putty.    Tta  polishen  for  glam  consist  stomach  of  bees,  by  vrtam  great  quantities 

ot  two  pieces  of  wood  ^  tta  one  flat,  covered  ^^  collected  in  tta  hairy  brushes  vritfa 


POL  POL 

vrlttcb  their  legsve  eofered,  ii  tappoBed  to  POLYCARDIA,  in  botany,  a  geoiis  of 

produce  tbe  wax..   See  Wax.  the  Pentandria  Monogynia  class  and  order. 

POLLIAy  in  botany,  a  genus  of  the  Natural  order  of  Domosae.    Rfcamni,  Jos* 

Hexandria   Mooogynia  class   and  order,  sieo.     Essential   cbaimcter:    petals   five* 

Natural  order  of  Junei,  Jossieu.    Essential  rounded ;  stigma  lohed ;  capsnle  five-celled, 

character :   corolla  inferior,  six-petalled  ;  five-valved  $  seeds  arilled.    There  is  only 

berry  isany-seeded.    There  is  but  one  spe*  one  species,  na.  P.  madagascarensis,  a  na- 

cies,  ris.  P.  japoniea.  tive  of  Madagascar,  where  it  was  found  by 

POLUCHIA,  inbotany,agennsof  the  Commerson. 

Monandria  Monogynia  chisa  and  order.  Na<  POLYCARPON,  in  botany,  a  genna  of 

turalorderofAmannthit  Jossieu.  Essential  tlie  Triandria  Trigynia  chus  and   order.   ~ 

character:  calyx  one-leafed,  five-toothed  ;  Natural,  order  of  Caiyophyllei.    Essential 

coroUa five-petalled ;  seed  solitary ;  recep-  character:  calyx  five-leaved;  petals  6tt^ 

Cacle  producing  sttccnient  aggregate  scales,  ovate,   very  small;    capsnle   one-celled, 

•ustaining  the  firuit    There  is  but  one  spe-  three  valved  ;  seeds  very  many.    Tliere  is 

cies,   cfa.  P.   campestris,  whoried-leaved  only  one  species,  vix.   P.  tetrapbyllum, 

poUicliia,  a  native  of  the  Cape  of  Good  four^leaved  allseed,  a  native  of  the  South  of 

Hope.  Europe. 

POLLUX,  in  astronomy,  a  fixed  str.r  of  polyCNEMUM,  in  botany,  a  gemis  of 

the  second  magmtude  in  the  consteUatHm  ^  Triandria  Monogynm  cla»  and  order, 

gemmi,  or  the  twins.    Tht  aame  name  la  j^f^xunl  order  of  Holoracete.    Atriplices, 

mho  given  to  the  hmdeimost  twin,  or  pot-  j^^u.    Essential  character:  calyx  three, 

tenor  part  of  the  same  constellation.  le^^ed  ,  petals  ^^t,  calycine  ;   seed  one, 

POLYADEIJPHLI,m  botany,  a  class  almost  miked.    There  aA  five  species, 

of  plants,  tbe  eigliteenlh  in  order,  whose  n/\TvnATA    •    i.  .            •»!     .^ 

•tamina  are  collected  together  at  their  JT^^Y^k^'.  L^-^S  ^ '^/  * 

bases  into  several  seriesea.    The  plants  of  ^^^  K^^^^T  ^r?!^.       " 

this  dass,  are  subdivided  into  o^en  ac^  S^'^/'t      Natural  order  of  Lomentace*. 

cordtogTo  tlie  number  of  their  stamina;  P«^»««]»«f.  JussiciL^Essential  diaracter : 

tiraa^  Mli^del^  ^^^  fivc-leaved,  with  two  of  the  leaves 

is      .     . r;  ^«I\u^  J:  1    j  i  t •'  •  shaped  like  wings  and  coloured  :  leytume 

fivestaaama;  and  the  polyadelphnicosan-  wJ2La^.^   «_  ^n  ^   *  #n               ?  . 

Aw^  m^  wx^^mnJhim  ^.in  #. J^f  ^  m»M  obcordatc,  two^ccUcd.     Tborc  are  lorty. 

dna  and  polyaniina,cotttam  twenty  or  more  g^^  gneciM. 

stamina.  Thereare  but  few  genera  induded  .    „^, -,^.--,.     .     - 

US  this  chtts.   The  chocoUte-nut  has  five  POLYGAMIA,  in  botany,  a  dajs  of 

atamiaa,  or  rather  av%  bundles  of  stamma ;  P*"*^  ^«  twenty-tWrd  m  order,  the  cha- 

each  filament  hM  five  antheiv.    Monsonia  «cters  of  which  are,  that  they  have  fiowew 

has  fifteen  stamina  in  five  bundles.    The  ®'  ^mertnt  stniclnre ;  some  having  male 

dtroo,  lemon,  and  oraqge,  belonging  to  the  flowers,  others  female  ones,  and  others  her- 

gesos  dtrus  have  twenty  stamina  in  several  ■»pnnMit«« 

bundles.    The  St.  John's  wort  have  many  ^  polygamous  plant  must  have  some  of 

stamina  collected  into  Awt  bundles.  >*»  flo^«» hermaphrodite.    By  this  circum- 

POLYANDRIA,  in  botany,  a  chss  of  •tance  its  connection  is  cut  off  with  Uie 

ptants,  tbe  thirteenth  in  order,  with  herma-  P**"^  ^^  *«  ^^^^^  monoecia,  and  diacia, 

phfodite  flowen,  and  a  btfge  number  of  intheformeroftliesc  the  plants  are  andro- 

stamina  in  each ;  those  always  exceed  the  S«>otis,  that  is,    bear  male  and  female 

number  of  twdve,  and  grow  on  tbe  recep.  ^o^*"  <>•>  *he  same  root ;  in  the  latter  on 

tade  of  the  fotniv  aeeda.    By  this  drcmn-  ^feent  roots.    1.  We  have  imtancea  of 

atance  chiefly    the  i^Hit  is   distinguished  hermaphrodite  and  male  flowers  on  tlie 

fi«m  the  IcosanDKiA,  which  see.  "  The  "^  P>w^  "»  ^  "•"'*«  helebore,  &c. ;  alio 

most  striking,  diaracter  is  the  situation  of  "» •«^«ra*  ©^  «*>«  nmbemferous  plants  as  the 

the  stamuia,  vrhich  are  inserted  mto  tbe  ca-  carrot,  coriander,  chervil.  Sec  2.  Instances 

lyx  or  petals,  or  both.    Thia  is  an  unerring  ^^  hermaphrodite,  and  male  flowers  on  dis- 

mark  of  dMttnction.    TUa  class  is  subdi-  ^^^^t  pfamts,  may  be  given  in  the  palmetto, 

vided  into  seven  otden  from  tbe  number  of  ginseng,  Indian  date  plum.    S.Hemiaphro- 

the  fltytes ;  the  poppy,  waterwfily,  &c.  have  <«««  "^  f«»^«  ««?  ^«  «"•  P»«»*» "  ».^ 

one  style;   the   peony,   two;   lariispur,  pellitory  and  orack.    4.  Hermaphrodite  and 

three ;   tetracen,   four ;  columbine,  five ;  «P»n^  ««  different  plants  as  m  most  species 

water-soldier,  six ;  virgin's  bower,  tulip^tree,  ^  ♦•»«  ash-tree. 

Ac  have  many.  POLYGAMY,  a  phirality  of  wives  or 
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husbands,  in  the  possession  of  one  man  or 
woman,  at  the  same  time. 

POLYGLOTT,  among  divines  and  cri- 
tics, chiefly  denotes  a  Bible  printed  in  se- 
veral languages.  In  tliese  editions  of  tlie 
Holy  Scriptures,  tlie  text  in  each  language 
is  ranged  in  opposite  columns.  The  6r8t 
polyglott  Bible,  tvas  that  of  Cardinal  Xi- 
menes,  printed  in  1517,  which  contains  the 
Hebrew  text,  the  Qtaldec  Paraphrase  on 
the  Pentateuch,,  the'  Greek  version  of  tlie 
LXX.,  and  the  ancient  Latin  version.  Af- 
ter tliis,  tlipre  were  many  oUici-s,  as  the  Bi- 
ble of  Jiisrinianip  Bishop  of  Nebio,  in  He- 
brew, Clialdee,  Greek,  Latin,  and  Arabic ; 
the  Psalter,  by  John  Potken,  in  Hebrew, 
Greek,  Efhiopic,  and  Laiin ;  Plantin's  Po- 
lyglott Bible,  i1a  Hebrew,  Chaldee,  Greek, 
and  Latin,  witli  the  SyriaC  version  of  the 
New  Testament ;  M.  le  Jay's  Bible,  in  He- 
brew, Samarium  Clialdee,  Greek,  Syriac, 
Latin,  and  Ar4bic;  Walton's  Polyglott, 
which  is  a  new  edition  of  Le  Jay's  Poly- 
glott, more  correct,  pxtensive,  and  periect, 
^ith  several  new  oriental  versions,  and 
a  large  collection  of  various  reading", 
&c. 

POLYGON,  in  geometry,  a  figure  with 
many  siJcs,  or  whose  perimeter  consists  of 
piore  tliao  (our  sides  at  least :  such  are  the 
pentagon,  hexagon,  heptagon,  &c. 

Every  polygon  may  be  divided  into  as 
many  triangles  as  it  has  sides;  for  if  you  as- 
Slime  ai  point,  as  a,  (see  Plate  XH.  Miscel. 
fig.  14),  any  where  within  the  polygon,  and 
from  thence  draw  lines  to  every  angle,  ab, 
AC,  ad,  &c.  tliey  shall  make  as  many  trian- 
gles as  the  figure  has  side?.  Thus,  if  the  po- 
^'gon  hath  six  sides  (as  in  the  figure  above) 
the  double  of  that  is  twelve,  from  whence 
take  four,  and  there  remains  eiglit :  I  say, 
tliat  all  the  angles,  by  c,  d,  i*,/,  g-,  of  that  po- 
lygon, taken  together,  are  et]iml  to  eight 
right  angles.  For  the  polygon,  having  six 
sides,  is  divided  into  six  triangles ;  and  the 
three  angles  of  each  by  1.S3  Eucl.  are  eqtuil 
to  twp  right  ones ;  so  that  all  the  angles  to-- 
gether  make  twelve  right  ones;  but  each 
of  these  triangles  hath  one  angle  in  the 
point,  a«  and  by  it  they  complete  the  space 
round  the  same  point ;  and  all  the  angles 
about  a  point  are  known  to  be  equal  to  four 
right  ones,  wherefore  those  four  taken  from 
iwelve,  leave  eight,  tlie  sum  of  the  right  an- 
gles of  the  hexagon.  So  it  h  plain  the  fi- 
^re  hath  twice  as  many  right  angles  as  it 
bath  sides,  except  four. 

Every  polygon  circumscribed  about  a 
pircie,  is  ecpial  to  a  rectangled-triaDi^le,  one 
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of  whose  legs  shall  b^tbe  rtidim  of  the 
cle,  and  the  other  tlie  perimeter  (or  sum  of 
all  the  sides)  of  the  p\t>lygon.  Hence,  every 
regular  polygon  is  eqnal  to  a  recfmgled-tri- 
angle,  one  of  wbose  legs  is  the  perimeter  o€ 
the  polygon,  and  the  other  a  perpendinihir 
drawn  from  th^  centre  to  one  of  Ibe  sides 
of  tlie  polygon.  And  every  polygon  cirrum- 
scribed  about  a  circle  is  bigger  than  it ;  and 
every  polygon  inscribed  is  less  than  the  cirelp, 
as  is  manifest,  because  the  thing  containini^ 
is  always  greater  than  the  thing  contained. 
The  perimeter  of  every  polygon  circtunscrib- 
ed  about  a  circle,  is  greater  than  the  circa m- 
ference  of  that  circle,  and  the  perimeter  of 
every  polygon  inscribed  is  less.  Hence,  a 
circle  is  equal  to  a  right-angled  triangle, 
whose  base  is  the  circumference  of  the  cir- 
cle,*and  its  heiglit  the  radius  of  it. 

For  tliis  triangle  will  be  less  than  any  po« 
lygon  circumscribed,  and  greater  than  any 
inscribed ;  because  the  circumterence  of 
the  circle,  which  is  the  base  of  tlie  triangle, 
,is  greater  than  tlie  compass  of  any  inscrib- 
ed, therefore  it  will  be  equal  to  the  circle. 
For,  if  this  triangle  be  greater  tlian  any 
thing  that  is  less  tiian  the  circle,  and  less 
than  any  thing  that  ia  greater  than  tlie  cir- 
cle, it  followi,  that  it  must  be  equal  to  tbe 
circle.  Tliis  is  called  the  qnadratore  or 
squaring  of  the  circle*;  tliat  i»,  to  find  a 
right-lined  figure  equal  to  a  circle,  upon  a 
supposition  that  the  basis  given  is  equal  to 
the  circumference  of  tlie  circle;  but  ac- 
tually to  find  a  riglit  line  eqnal  to  the  dr* 
cumt'erence  of  a  circle,  is  not  yet  discover- 
ed geometrioally. 

Polygon,  in  fortification,  denotes  tbe 
figure  af  a  town,  or  other  fortre85.  The 
exterior  or  external  polygon  is  bounded  by 
hues  drawn  from  the  point  of  each  bastion 
to  the  points  of  tlie  adjacent  bastions  ;  and 
the  interior  polygon  is  formed  by  lines  join- 
ing the  centres  of  the  bastions.. 

Polygons,  problems  concerning,  1.  On 
a  regular  polygon  to  circumscribe  a  circle, 
or  to  circumscribe  a  reguhu*  polygon  upon 
a  circle :  bisect  two  of  the  angles  of  the 
given  polygon,  A  and  B,  (fig.  15),  by  the 
right  lines,  A  F,  B  F;  and  on  tbe  point,  P, 
where  they  meet,  with  the  radius,  A  F,  de- 
scribe a  circle,  which  will  circjimscribe  tbe 
polygon.  Next  to  circumscribe  a  polygon, 
divide  360  by  the  number  of  sides  required, 
to  find  eFd;  wliich  »et  off  from  the  centre, 
F,  and  draw  the  line,  ,d^,  on  which  coo- 
stract  the  polygon  as  in  the  following  pro* 
blem.  2.  On  a  given  line  to  describe  any 
given  regular  polygon :  find  the  angle  of  lb% 
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polygon  in  the  table,  and  in  E  set  off  an  an- 
gle equal  thereto;  then  drawing  E  A  r=  E  D 
through  the  points,  E,  A,  D,  describe  a  cir- 
cle, and  in  this  applying  tlie  gi^en  right 
line  as  often  as  yon  can,  the  polygon  will 
l>e  described.  S.  To  find  the  sum  of  alh 
the  angles  in  any  given  regnlar  polygon : 
nnltiply  the  number  of  sides  by  180";  from 
the  product  subtract  360^,  and  the  remain- 
der is  the  sum  required :  thus,  in  a  penta* 
gon,  180  X  5  ^  900,  and  900  —  360  =:  540, 
the  sum  of  all  the  angles  in  a  pentagon. 
4.  To  find  the  area  of  a  regular  polygon : 
mnltiply  one  fide  of  the  polygon  by  half  the 
number  of  sides;  and  then  mnltiply  this 
product  by  a  perpendicular,  let  fall  from  the 
centre  of  the  circumscribing  circle,  and  the 
product  will  be  the  area  required :  thus,  if 
A  B  (the  side  of  a  pentagon)  =  M  X  S^  := 
155,  and  135  X  ^9  (the  perpendicular)  = 
5915  =  tlie  area  required.  5.  To  find  the 
area  of  an  irregular  polyi^oo,  let  it  be  re- 
solved into  triangles,  and  the  sum  of  the 
areas  of  these  wil^be  the  area  of  the  poly- 
gon. 
POLYGONAL  aiimfters,  are  so  called, 

because  the  units  whereof  they  consist  may 
be  disposed  in  such  a  manner  as  to  repre- 
sent several  regnlar  polygons. 

The  side  of  a  polygonal  niftmber  u  the 
number  of  terms  of  the  arithmetical  pro- 
gression that  compose  it ;  and  the  number 
of  angles  is  that  which  shows  how  many  an- 
gles that  figure  has,  whence  the  polygonal 
nnmber  takes  its  name. 

"To  find  any  polygonal  namber  pro- 
posed ;**  baring  given  its  side,  n,  and  angles, 
a.  The  polygonal  number  being  evidently 
tlie  snm  of  the  arithmetical  progression, 
whose  nnmber  of  terms  is  n,  and  common 
difference  a  —  f ,  and  th^  snm  of  an  arith- 
metical progression  being  eqnal  to  half  tlie 
product  of  the  extremes,  by  the  nnmber  of 
terms,  the  extremes  being  1,  and  i  -f-  d . 

therefore, 


a  —  1  =2l+o  — «.«  — 1; 
that  namber,  or  this  sum,  will  be 


or 


a  —  «  — 


tt  — 4 


a»d— «. 

where  d  is  the  common  difference  of  the 
arithmeticals  ttmt  form  the  polygonal  num- 
ber, and  is  always  t  less  than  the  nnmber 
of  angles,  a. 

Hence,  for  the  several  sorts  of  polygons, 
any  particular  namber,  whose  side  is  a,  will 
be  fonnd  from  either  of  these  two  fonnuUe, 
by  using  for  d,  its  values  1,  f ,  5,  ■*,  dec. ; 
which  gives  these  following  formols  for 
the  polygonal  Dumber  in  each  sort,  riz. 
the 


POL 

Triangular „.!LX-, 

«tH — On        , 
Square =a% 

Pentagonal II—, 

HeogMHd ^■•7'". 

Heptagonal , 

&c. 

POLYGONUM,  in  botany,  a  genus  of 
the  Octandria  Trigynia  class  and  order. 
Natural  order  of  Haloracese.  Polygoneie, 
Jnssieu.  Essential  character :  calyx  none ; 
corolla  five-parted,  calycine ;  seed  one,  an- 
gular.   There  are  thirty-six  species. 

POLYGYNIA,  among  boUnists,  de- 
notes an  order  or  subdivision  of  a  class  of 
plants,  comprehending  such  pbints  of  that 
chMs,  as  have  a  great  nnmber  of  pistib,  or 
female  organs  of  generation. 

POLYHEDRON,  in  geometry,  denotes 
a  body  or  solid  comprehended  under  many 
sides,  or  planes.  A  gnomonic  polyhedron 
is  a  stone  with  several  faces,  whereon  are 
described  various  kinds  of  dials. 

PoLYHBURON,  pofyscopc,  in  optics,  is  a 
multiplying  glass  or  lens,  consisting  of  seve- 
ral plane  surfaces  disposed  into  a  convex 
form. 

POLYMNIA,  in  botany,  a  genus  of  the 
Syngenesia  Polygamia  Necessaria  class  and 
order.  Natural  order  of  Coropositx  Oppo- 
sitifoliae.  Coryrabiferae,  Jnssieu.  Essential 
character :  calyx  exterior,  four  or  five-leav- 
ed; interior  ten-leaved;  the  leaflets  con- 
cave ;  down  none  ;  receptacle  cliaffy.  There 
are  ^s^  species. 

POLYNEMUS,  the  polyam^,  in  natu- 
ral history,  a  genns  of  fi^'h***  of  the  order 
Abdominales.  Generic  character:  head 
compressed,  covered  with  scales ;  snont 
very  obtuse  and  prominent ;  gill-oienibrane, 
five  or  seven-rayed ;  separate  filaments 
near  the  Imse  of  the  pectoral  fins.  Shaw 
enumerates  ten  species ;  Gnielin  only  four. 

Tlic  P.  paradiseus,  or  Paradise  pol>ne- 
me;  or  Mango-fbh,  inhabits  the  Indian  and 
American  xeas,  and  is  thirteen  inches  long, 
elegantly  sliaped,  and  with  tlioracic  fila- 
ments frequently  far  larger  than  the  body ; 
its  colour  is  yellow.  At  Calcutta  it  is  in 
the  highest  estimation  for  the  table. 

P»  plebeins,  or  the  grey  polyncme, 
abonnds  on  the  Malabar  coast,  and  has  fi'*^ 
filaments  on  each  side,  bnt  all  rather  tthort. 
It  is  sometimes  four  feet  long,  and  is  in 
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•DmeiWfts  of  India  deBoninted  Cbe  royml  nativet  of  the  north-weit  cooft  of  NerCb 

fishy  from  its  extnordiany  eaeettenee.  The  America. 

application  of  the  epithets,  royal  and  pie-        P()MAC££y  ia  botany,  the  name  of  the 

beian,  to  the  same  animal,  constitntes  a  en*  thirty-sixth  order  in  LinoBns^  Fragmemta 

lions  coincidence :  the  ibrmer  probably  re-  of  a  Natural  Method,  consasting  of  i^usein, 

fers  to  the  pkdnness  of  its  appearance,  iCad  which  hare  a  pnlpy  esculent  fruit,  oT  tb» 

the  other  to  its  exquisiteness  for  food.  apple,  berry,  and  cherry  kind ;  soch  are  th» 

P.  niloticos,  is  both  in  form  and  taste  sn-  prunus,  pyras,  ribes,  Sic    The  plants  of 

perior  to  every  other  fish  in  the  riven  this  order  are  most  of  the  shrub  and  tree 

which  fiow  into  the  Mediterranean  or  At«  kind  :  the  roots  are  branched,  fibrous,  and 

lantic  seas.    It  is  covered  with  scales,  re-  long.    In  the  drop-wort  they  consist  oT  e 

sembling  tibe  most  brilliant  silver  spangles,  number  of  oval  knobs,  which  hang,  or 

and  is  of  the  vreight  of  thirty,  in  some  in-  fastened  together  by  slender  fibres : 

stances,  of  seventy  pounds.    It  is  a  native  iis  English  name,  and  also  the 

of  the  Nile,  and  Iftr.  Bruce  has  minutely  name  spiraea  filipendula.    The  stems  m^ 

detailed  the  process  adopted  by  the  £gyp-  branches  are  cylindric ;  the  bark  is  thick 

tians  fi>r  taking  it,  by  a  cake  of  flour,  dates,  and  wrinkled.    The  bnds  are  of  a  coaicnl 

and  other  ingredients,  with  a  considerable  form,  placed  in  the  ani^les  of  the  Icavea^ 

number  of  hooks  concealed  in  it;  but  at-  and  covered  with  scales  which  lie  over  oee 

tached  to  a  string  held  by  the  fisherman,  another  like  tiles.     In  the  apple,  pear, 

who  floats  on  the  stream,  upon  a  blown-np  plum,  &c  besides  the  bnds  of  the  leaves, 

goafi  skin,  in  order  to  sink  this  mass,  and  there  are  scaly  buds  or  eyes  of  a  differ- 

then  returns  to  the  bank.'    He  then  fixes  ent  form  from  which  proceed  bundles  or 

the  line  to  some  tree,  connecting  it  with  a  clusters  of  flowers.  The  loaves  which  differ 

bell,  the  sounds  of  which  give  him  notice  of  in  form,  being  in  some  genera  shnple,  in 

the  success  of  his  experiment,  being  pro-  others  vruged,  are,  in  the  greater  number 

doced  by  the  twitcfamgs  and  pulls  of  the  placed  alternate.    The  flowers  are  uniVer- 

fish.  sally  hermaphrodite,  except  in  the  spirva 

POLYPE,  or  PoLYPm,  in  loology,  a  aruncus,  in  which  male  and  female  flowers 

small  firesh-water  insect  of  a  cylindric  fi-  are  produced  upon  distinct  plants.    The 

gure,  but  variable,  urith  very  long  tentacn-  flower-cop  is  of  one  piece  vrith  Bvt  divisions 

la.    See  Htdra.  which  are  permanent,  and  placed  above 

POLYPODIUM,  in  botany,  a  genns  of  the  seed-bud,  m  the  apple,  currant,  dtc. ; 

the  Ciyptogamia  Fifices  dass  and  order,  in  others  they  fiiU  off  with  the  flower,  or 

Natnral  order  of  Filices,  or  Ferns.    Gene-  vrither  ui>on  the  stalk.    The  petab  are  five, 

fie    character :    capsules    distributed    in  inserted  mto  the  tube  of  the  calyx.    Hie 

roundish  dots,  on  the  back  or  lower  soifiMse  stamina  are  generally  twenty  and  upwaids^ 

of  the  firond.    There  are  one  hundred  and  attached  also  to  the  margm  of  Oe  tube  of 

thirty^ven  species;  most  of  these  are  of  the  calyx,  the  anthers  are  short,  and  slight- 

American  growth,  and  Tery  little  known  m  ly  attached  to  the  fihunents.    Theseed-bnd 

Europe,  except  from  dried  specimens,  not  ^  issmgle;  and  the  seed-vessel  is  a  pnlpy  frnit 

alvrays  ooUectnd  with  jodgment  enough  to  of  the  apple,  berry,  or  cherry-kind.    Those 

•how  satisfactorily  the  true  characters  of  of  the  apple  kmd  are  divided  mteraatty  mto 

the  fronds  and  fructification.  a  number  of  cells.    The  seeds  in  the  pome- 

POLYPREMIUM,  in  botany,  a  genns  granate,  apple,  and  currant-trees,  are  nurae- 
of  the  Tetrandiia  Monogynia  ehus  and  or-  roos;  in  the  service-tree  three;  m  the  mcd- 
der.  Natiual  order  of  Caryophyliei.  Son-  lar  f  ve :  in  peach,  plum,  drc.  a  single  nut 
phularisB,  Jussieu.  Essential  character :  ca-  or  slone,  contaming  a  kernel, 
lyx  fouMeaved;  corolla  four-deft;  vrheel-  POMETIA,  in  botany,  a  genns  of  tlie 
shaped,  with  obcordate  lobes ;  capsule  Monoeda  Hexandria  dass  and  order.  £s- 
compressed,  emarginate,  two-celled.  There  sential  character :  calyx,  one-leafed,  six- 
is  but  one  species,  tts.  P.  procumbens,  a  cleft ;  peUls  six :  male,  stamens  six :  female, 
native  of  Carolina  and  Viiginuu  berry  globdar,  with  one  seed  in  the  eentie. 

POLYTRICHUM,  in  botany,  agcnns  of  There  are  two  ipedes,  vis.  P.  p»nf>^^  and 

the  Cryptogamia  Musd  cUms  and  order,  P.  temata. 


Natnrag>rder  of  Musd  or  Mosses.    Essen-       POMMEREULLIA,inbotany,  so  named 
tial  character:  capsule  Udded,  on  a  veiy     in  memory  of  Lady  du  Gage  de  Pomne- 


small  apophysis   or  recepude;   capsule,     reull,  a  genns  of  the  Triandria  Monotynia 
^"         There  are  nmeteenspedeib  chiefly     dass  and  order.    Natural  order  of  Qra- 


PON  POO 

niMy  or  Grasset.     Enentlal  diancler:  «id  fixed  to  a  tree  or  ttike  on  either 

calyx,  turbinate,  two  valved,  three  or  four  shore:  the  whole  makes  one  firm  ontfurm 

flowered;  valves  four  cleft,  awned  at  the  bridge,  over  which  a  tram  of  artillery  may 

back ;  corolla,  two  valved,  awned.    There  pass. 

la  bat  one  species,  vix,  P.  comiicoplaas  a  POOP,  the  stem  ofaship,  or  the  highest, 

native  of  the  East  |adies»  wheace  it  was  tq>penuott,  and  hinder  part  of  the  ship's 

foand  by  Koenig.  hall.                                                        '^ 

POMUM,  in  botany,  an  apple  .•  a  species  POOR  Umm,  Of  tlie  general  outlme  of 
•fseed-vesscl  composed  ofaAiiccttlent  fleshy  thn  most  enormous  and  ahnost  ineifec- 
polP)  in  the  middle  of  which  is  genenlly  tnal  bnrden  on  the  people,  much  has  beea 
iirand  a  membranous  capsule,  witlr  a  jiom-  said  in  tlie  excellent  treatise  of  Mr.  Cohiu* 
ber  of  cavities  for  conuining  the  seeds,  houn.  The  43  of  Elizabeth,  c.  2,  is  tha 
Seed-vessels  of  this  kind  have  no  external  foundation  of  all  that  in  good  in  the  poor 
opearag  or  valve.  At  the  end  opposite  to  laws ;  making  provision  for  finding  work  for 
tlie  foot  stalk  is  frequently  a  small  cavity,  the  indostrioos  and  able ;  for  compelling 
called  by  gardeners  the  eye  of  the  trait,  tlie  idle  and  able  to  labour ;  and  fi>r  afibrd* 
and  by  botanisto  ^  ombiiicus*  from  its  uig  relief  to  the  diseased  and  impotent - 
tecied  resemblance  to  the  navel  in  ani-  and  the  13, 14  Charley  II.  c.  is,  is  the 
n«^  foundation  of  aU  that  is  evil,  by  forming 
PONiEA,  in  botany,  so  named  ui  memory  the  system  of  settlements  and  removals  •  a 
of  John  Pona,  a, genus  of  the  Octaudria  system,  establishing  cfppressioo,  litigation, 
THgynia  dam  and  order.  Natural  order  and  expense,  and  which  has  been  made 
of  Sapindi,  Jnssien.  Essential  character:  nore  oppressive,  and  more  productive  of 
calyx  five  parted,  spreading;  petals  four,  litigation  and  expense  by  every  subsequent 
with  pilliferons  glands  at  the  tip ;  germ  ststute,  till  the  statute  of  the  35th  of  liis 
three-sided;  capsule,  three-winged,  three-  present  M^iesty ;  which,  by  forbidding  re- 
celled,  with  one  seed  in  each  cell.  There  movals  in  case  the  pauper  is  not  absolutely 
is  only  one  species,  m.  P.  gnianensis.  chargeable,,  has  remedied  more  than  half 

PONTEDERIA,  in  botany,  so  named  hi  the  eviU  occasioned  by  tho  former  laws, 

nemoiy  of  Julius  Pontedera,  professor  of  Oceneen.    The  churchwardens  of  eveiy 

botany  at  Pkdoa,  a  geous  of  the  Hexandria  paruh,  with  two,  three,  or  four  substantial 

Monogynia  dan  and  order.    Natural  order  householders,  according  to  the  siae  of  the 

of  Ensatse.     Nardssi,  Jussieu.    Essential  pyish,  to  be  nominated  in  Easter  week  or 

character :  ceroUa  one  petalled,  six-deft,  within  a  mouth  after,  under  the  bands  and 

two  lipped ;  stamens,  three  mserted  into  the  *^als  of  two  or  more  ndghbouring  jostioes, 

top,  three  mto  the  tube  of  the  corolla;  an<l  who  shall  be  called  overeeeia  of  the 

capsule  three-celled.    There  are  seven  spe-  poor.    43  EUabeth,  c  S,  s.  i. 

cies ;  these  are  aquatic  herbaceous  peren-  Where  there  are  no  churchwardens,  the 

nial  plants,  with  fibrous  roots,  chiefly  na-  whole  power  is  vested  in  the  overseen, 

lives  of  the  East  Indies;  both  root  and  ^7  Geoige  II.  c.  38,  s.  15. 

stem  leaves  sfaeathmg,  frequently  sagittate;  Overseer  dying,  or  becoming  incapable 

floweiB  in  spikes  or  umbels  tenainating,  or  ^  acting,  two  justices,  may  appoint  an- 

put  forth  from  the  doven  sheath  of  the  other.  Ibid,  s.  3.    If  any  person  shall  find 

leaves,  each  having  a  spatfae.  himself  aggrieved  by  any  act  of  the  jus- 

PONTON,  or  PofiTOoir,m  war,  denotes  tices,  Ap.*  sessions,  whose  determmation 

•  Mttle  floatittg  bridge  made  of  boato and  shallbefinaL    Ihid.Ke. 

planks.     Hie  pootoo  Is  a  machine  comast-  Where  there  is  no  nomination  of  ovei*- 

iag  of  two  veisels,  at  a  little  distance,  joined  a^eny  P-  M-  on  every  justice  of  the  di  vi. 

by  beama,  with  phmks  laid  ames  fbr  the  *ion.    R.  by  distress  from  the  sessions,  to 

pass^  of  the  cavalry,  the  cannon,  infantiy,  ^  levied  by  tlie  churchwardens  and  over- 

&c.  over  a  riyer,  or  an  arm  of  the  sea,  &c  seers.    43  EUsabeth,  c  t,  s.  10. 

The  late  invented  ponton  is  of  copper  fnr^  Parish  officers,  with  consent  of  two  jns- 

Bidied  with  an  anchor,  Ac.  to  fix  it    To  tices,  shall  set  children  to  woik,  whose  pa- 
anke  a  bridge,  several  of  these  aredispoaed 

two  yards  asunder,  with  beams  across  them ;  •  In  this  artide  the  followmg  abbrevia- 

«d  over  those  are  put  boards  or  planks,  tions  wiU  be  used:  P.  denotes  penalty  •  R 

IVqr  are  also'  linked  to  each  other,  and  the  mode  of  recovering  it ;  A.  the  appW 

fan  thoMigh  a  img  »  each  of  thdr  beads,  or  S,  jaaticei  or  witnesses. 
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rents  cannot  maintain  them,  and  all  persons, 
married  or  single,  who  cannot  maintain 
themselves,  and  have  no  regalar  trade  or 
calling ;  and  one  justice  may  send  persons 
to  the  hoose  of  correction  who  will  not 
work ;  and  die  par»h  officers,  not  having 
an  excusp,  to  be  allowed  by  two  justices, 
shall  meet  once  in  a  month,  at  least,  in  the 
church  on  a  Simday  afler  evening  service, 
to  consult.  P.  fOs,  R.  distress,  and,  in 
default,  commitment  till  paid.  J.  2.  A. 
the  poor.  Ap.  sessions.  Ibid,  s.  1,  2,  6, 
11. 

Overseers,  within  four  days  after  the  end 
of  their  ye^r,  shall  account  to  two  justices 
of  all  sums  received  and  paid,  and  pay  over 
what  remaink  to  tfteir  successors ;  who,  in 
default,  may  levy  it  by  distress,  under  war- 
rant of  two  justices ;  who,  in  default  of  dis- 
tress, may  commit  till  paid.  Ibid.  s.  2,  4. 

Every  parish  officer  np;;lccting  to  obey 
the  regulations  of  tlie  above^act,  P.  40«.  to 
51  R*  distress.  J.  2.  A.  the  poor.  17 
George  .II.  c.  38,  s.  14. 

Parish  officer  neglecting  his  duty,  or  dis> 
obeying  the  warrant  of  a  justice,  P.  40s. 
R.  distress,  and,  in  defiiult,  commitment 
not  exceeding  ten  dn}s.  J.  2.  A.  the  poor. 
Ap.  sessions,  giving  ten  days  ^  notice.  S3 
George  III.  c.  55,  s.  1,  S. 

Rate.  Parish  officers  shall  raise  by  a  rate 
on  all  the  inhabitant,  a  stock  of  flax,  &c. 
to  set  tlie  pool  to  wot  k,  and  sums  for  the 
relief  of  the  old  and  lame  who  are  not  able 
to  work,  and  for  apprenticing  poor  chil- 
dren. Rate  to  be  made  by  consent  of  two 
justices.    43  Elizabeth  c.  2,  s.  1. 

Parish  officers  shall  cause  notice  to  be 
given  publicly  ih  the  church,  of  such  con- 
sent of  the  Justices,  the  next  Sunday  ;  and 
-no  rate  shall  be  collected  till  such  notice  is 
IS  given.  U  George  II.  c.  3,  s.  l.  They' 
thiUl  permit  the  inhabitants  to  inspect  such 
rates  at  all  seasonable  hours,  on  payment  of 
Is. ;  and  give  copies  on  payment  of  6d,  for 
every  tWenty-four  names.  P.  20s.  A.  to 
to  the  party  aggrieved.    Ibid.  s.  2,  3. 

Persons  aggrieved  by  assessment,  Ap.  ses- 
sions.   17  George  II.  c.  38,  s.  4. 

Goods  of  persons  refusing  to  pay,  may  be 
distrained  in  any  part  of  the  county ;  and 
of  any  other  county,  on  oath  made  before 
a  justice  of  such  other  county,  which  oath 
shall  be  certified  in  tlie  warrant.  Ap.  to 
the  sessions  of  the  county  where  the  assess- 
ment was  made.    Ibid,  s.  7. 

If  two  justices  perceive  that  the  inhabi- 
tants of  any  parish  are  not  able  to  levy  mo- 
ney snfficient  for  the  relief  of  the  poor,  they 


shaH  assess  any  neigfabooring  parishes  vrit 
the  hundred,  in  aid  ;  •  and  if  the  Inindre^l 
shall  not  be  of  sufficient  ability,  then  mox 
parishes  within  the  county.    43  ElizabeCfc, 

Cm  2,   s.  3. 

Father,  grandfather,  mother,  or 
mother,  tif  persons  wanting  relief,  sfaftll 
tain  th€m  }  P.  20s.  per  montii.   R.  disti 
and,  in  de^olt,  commitment  till  |iai(L   J.  9. 
A.  the  poor.     /6u(.8.2, 11. 

Fathers  leaving  their  wives  and  children, 
and  mothers  their  children,  chargeable  to 
the  parish,  liaving  ability  to  mamtain  thenr* 
the  parish  officers,  where  such  are  left,  tBay, 
by  warrant  of  two  justices,  seize  so  miicla 
of  the  goods  and  chattels,  or  receiTe  to 
much  of  the  annual  rent  as  snch  jostices 
shall  appoint,  to  reimburse  the*  parish  ;  and 
such  order  to  be  confirmed  by  the  sesaMMv. 
5  George  I.  c.  8*  s.  1. 

Parish  officers,  with  consent  of  the  lord 
of  the  manor,  may,  by  order  of  two  josticesv 
erect  cottages  on  waste  hmds,  for  the  poor. 
43  Elizabeth,  c.  2,  s.  5. 

They  may  also,  with  consent  of  two  jns- 
tices,  set  up  trades,  Sec,  for  the  employment 
of  the  poor.    3  Charies  II.  c.  4,  s.  22. 

Relief,  Parish  officers,  with  consent  of 
the  majority  of  the  inhabitants,  may  con- 
tract  with  any  person  for  tlin  lodging,  ke<*p« 
ing,  maintaining,  and  employing  the  pooi  ; 
and  persons  refusing  such  relief  are  not  eiw 
titled  to  any  otlier.   9  George  I^  c.  7,  a.  4. 

The  abominable  oppression  of  thb  exe« 
erable  law  has,  however,  been  removed 
by  another  humane  statute  of  the  present 
reign^  for  by  36  George  III.  c.  25,  s  1,  2,3, 
it  is  enacted,  that  it  shall  be  kwfhl  for  the 
parish  officers,  with  the  approbation  of  one 
justice  in  writing,  to  relieve  any  industriooa 
person  at  his  own  habitation,  under  certain 
circumstances  of  temporary  illness  or  dis- 
tress ;  and  one  justice  may  order  such  re- 
lief for  any  time  not  exceedbig  one  month, 
provided  the  cause  be  written  on  the  back 
of  the  order,  which  the  parisli  officers  are 
bound  to  obey ;  and  two  justices  may  con* 
tinnesuch  order  from  time  to  time,  each 
period  in  snbcession  not  being  moie  than 
one  month. 

A  justice,  or  a  medical  man,  or  clergy- 
man, by  warrant  of  a  justice,  may  visit 
workhouses,  and  examine  the  state  of  them, 
and  hear  complaints,  and  certify  to  the  ses- 
stouA  t  and  if  there  should  be  nny  infectious 
disorder,  the  visiting  justice  shall  apply  to 
another  justice,  or  any  other  person  visit- 
ing, to  two  justices ;  which  two  justioek  shall 
order  such  regulations  as  they  deem  aeces* 
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^ary,  til  tlie  next  seMions.   SO  George  III. 
c.  49f  s,  t,  ?» 

Names  of  persons  receinni;  parish  relief 
to  be  altered  in  a  book.  3  William,  c.  11, 
a.  11.  And  no  other  person  to  be  relieved 
but  b5  order  of  a  justice.    Ibid. 

No  relief  to  be  ordered  by  a  jostice  un- 
less for  a  reasonable  canse,  proved  on  oath, 
and  un\efs  the  pauper  shall  have  first  ap« 
plied  to  a  parish  officer  or  a  vrstry,  nor  be- 
fore ^e  jostice  sinll  liave  snmmoned  the 
parish  officers.    9  George  I.  r.  7,  s.  1. 

The  name  of  such  person  to  be  entered 
'With  tie  others  t  and  no  parish  officer,  ex- 
cept on  sudden  emergency,  shall  bring  any 
charge  on  the  parish  tor  persons  not  so  re- 
gistered. P.  51.  R.  distress.  J.  3.  A. 
p<»or.    Ihid.  A.  2. 

Penons  receiving  relief  to  be  badged  on 
the  shoalder  ^vith  a  large  Roman  P,  and  the 
initial  i€  the  name  of  the  parish.  P.  for- 
f^itare  of  the  relief,  or  commitment  for 
not  above  twenty-one  days.  J.  1.  And 
CD  every  peace  officer  who  shall  relieve  any 
person  not  so  tMdj;ed,  iOs.  R.  distress. 
J.  1.  A.  half  to  tlie  Informer,  half  to  the 
poor.    $,  9  William,  c  3.  s.  9. 

SeiiUmenis.  The  general  heads  on  which 
settlements  are  founded  are,  birth,  appren- 
ticeship, service,  serving  offices,  renting  10^* 
per  aniiom,  marriage,  and  estate. 

1.  Birik.  Children,  finm&factt^  whether 
bastard  or  legitimate,  are  settled  where 
bom :  hot  with  respect  to  bastards,  if  a 
woman  goes  colhiaively  to  be  delivered  in 
another  parish^  the  child  gains  no  settlement 
there. 

Bastards  bom  dnrinj^  an  order  of  re- 
moval, or  the  suspension  of  it,  belong  to 
the  mother^s  parish.  3.i  George  III.  c.  101, 
s.  6.  And  so  of  bastards  born  in  vagrancy. 
17  George  II,  c.  5,  s.  tb.  And  so  if  bora 
In  hoi^cs  of  industry  in  incof|>orated  dis- 
tricts. 30  George  III.  r.  36.  Or  in  friendly 
societies.  3S  George  III.  c.  54,  s.  tj.  Or 
in  lyins-in  hospitals.  13  George  III.  r.  8t, 

Legitimate  children  are  settled  as  tlif>ir 
parents,  till  old  enough  to  gain  a  settlement 
of  their  own  ;  the  earliest  period  of  which 
is  seven  years :  at  which  aire,'  by  5  Elisa- 
beth, c.  5,  8. 1?,  a  child  m»y  be  appren- 
ticed to  a  person  using  the  seas ;  and  by 
17  George  II.  c.  5,  justices  may  bind  tlie 
diild  of  a  va^^nt  of  Uic  same  age ;  and 
any  apprentice  gains  a  settlement  iu  a  place 
where  he  has  resided  as  snch  for  forty 
days. 

t.  Ayprnticeship,  The  time  required  to 
pin  a  settlemeut  has  jiut  been  mentioned. 


The  apprentice  most  be  legally  boond^  ex- 
cept that  the  contract  not  being  indented, 
which  is  fatal  to  the  let^ty  in  every  other 
case,  is  not  in  this.    31  George  II.  c.  11. 

3.  Service.  Unmarried  person  without 
children,  hired  and  serving  for  a  year,  gains 
a  settlement.  3  William,  c.  11.  But  must 
continue  a  whole  year  in  sucli  service.  8,  9 
William,  c.  30.  Serving  a  certificated  mem- 
ber of  a  benefit  society  no  settlement. 
33  George  III.  c.  54,  s.  S4.  Forty  days 
residence  in  the  place  necessai^,  but  they 
need  not  be  all  together.  Where  the  last 
forty  daya  are  jn  different  places,  settlement 
where  the  servant  slept  the  last  night.  Ge- 
neral hiring  deemed  hiring  for  a  year.  Hir- 
ing for  a  year,  with  liberty  to  be  absent  at 
harvest,  sheep-shearing,  &c.  gains  no  settle- 
ment; but  to  serve  a  month  in  the  militia 
does.  Hiring  for  one  day  short  of  a  year 
no  settlemeut.  Serving  for  tliree  hundred 
and  sixty -five  days,  if  leap  year,  no  settle- 
ment. Hiring  at  so  much  per  week,  con- 
ditionally to  part  at  a  month's  warning, 
deemed  a  general  hiring ;  and)  as  such,  a 
hiring  for  a  year. 

4.  .Srrrn^  Offices.  Persons  coming  to  in- 
habit a  place,  and  eaecuting  any  annual  and 
public  office  for  a  year,  settlement.  3  Wil- 
1mm,  c  11,  s.  6. 

5.  Reniing  lOl.  per  Annum,  Tliis  gains  a 
settlement,  if  resided  ou  forty  days.  13, 
14  Qiarles  II. 

6.  Marriage,  As  a  general  rule,  tlie  wife 
foPows  the  husband's  settlement;  but  if  tlie 
husband  has  no  settlemenr,  or  it  is  not 
known  at  his  death,  her  own  settlement  is 
restored.  And  if  tlie  husband  deserts  his 
wifo,  her  settlement  remains. 

7.  Estate.  No  person  shall  be  removed 
from  any  estate  while  he  remains  ou  it. 
9  George  I.  c.  7.  But  no  person  gains  a 
settlement  by  any  estate  whose  purchase 
was  less  than  30/.     Ihiti. 

Persons  who  have  no  settlement,  as  fo- 
reigners, or  whose  settlement  cannot  be 
known,  as  deserted  inraniii,  must  be  kept 
by  tlip  parish  where  thi-y  happen  to  be. 

Certificates.  Ttiis  head  is  almost  done 
away  by  th6  salutary  law  which  will  be  no- 
ticed under 

Hemorals.  So  much  of  13^  14  Charles  II. 
c.  12.  as  enables  justices  to  remove  persona 
likely  to  become  chargeable,  is  repealed ; 
and  no  person  can  now  be  removed  till  ac- 
tually chargeable.  35  George  III.  c.  101, 
8.  1. 

Justices  may  suspend  removal  of  persons 
ill,  either  under  a  vagrant  pass,  or  order  of 
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remoTftI ;  expense  attending  the  tntpenfion  fonn'd  be^rging  witliont  jtcenee,  ot  bey  cod 

to  be  paid  by  tbe  parish  officers  of  the  place  the  limits  speeitied,  they  were  either  to  lie 

to  which  the  pauper  is  to  be  removed ;  on  whipped  or  set  in  the  stocks.    Tbii  bov- 

refusal  to  pay  within  three  days,  R.  distress  ever  was  a  very  inadequate  mode  of  pro- 

and  sale,  with  costs,  not  exceeding  40«.  viding  for  tbe  poor ;  and  in  1536  an  act  wao 

J.  1.    If  out  of  tlie  jurisdiction,  warrant  passed  directing  the  governors  and  Dvajsi*- 

of  distress  to  be  backed  by  a  justice  having  trates  of  counties,  towns,  and  pariskes  to 

jurisdiction.  Ap.  to  the  sessions,  if  charges  provide  for  every  aged,  poor,  and  iaB|KiteBt 

and  costs  exceed  20/.    Ifttd.  s.  2*  person,  who  should  have  dwelt  three  years 

Every  person  convicted  of  larceny  or  ie*  in  any  phce,  by  means  of  the  voiaBtaiy 

lony,  or  deemed  a  rogue  and  vagabond,  or  alms  of  diaritable  persons,  which  were  to 

disorderly  person,  or  who  shall  appear  to  be  collected  for  this  purpose,   in  eveiy 

two  justices,  on  oath  of  one  witness,  to  be  parish.    Tbe  act  likewise  directed,   that 

a  person  of  evil  fame  or  a  reputed  thief,  sturdy  vagabonds  should  be  compelled  to 

and  shall  not  give  a  Satisfactory  account  of  work,  and  that  diildroi  fimn  Ave  lo  foer- 

himself  and  way  of  living;  and  every  un-  teen  years  of  age,  wlTo  lived  in  idUnem, 

married  womsin  with  child,  shall  be  deemed  and  were  found  begging,  thonld  be  pot  to 

actinlly  chargeable,  and  be  removed  as  service, 

such.    lifid.  B.  6.  Upon  the  destruction  of  the  monasteries. 

Person  refusing  to  go  vrith  an  order  of  from  the  charities  of  which  the  poor  kad 

removal,  or  returning  when  removed,  P.  derived  their  principle  support,  fiosne  lnr> 

commitment  as  a  vagabond.    J.  1.    IS,  14  ther  ineffectual  attempts  were  nade  lor 

Charles  II.  c.  12,  s.  S.  theur  relief,  by  means  of  vobmtaiy  dosia- 

Parish  officer  refusmg  to  receive  a  per-  tions;  but  it  was  at  length  found  neccsary 

son  so  sent,  P.  bound  to  the  assizes  or  ses-  to  stimulate  public  charity  by  a  eompnl- 

sions,  to  answer  the  contempt  J.  1.  Ibid,  *  sory  clause,   m  an  act  passed    in  156S. 

If  removed  mto  Another  county  or  juris-  This  act  directed,  that  if  any  parishioBcr 

diction,  and  the  parish  officers  refuse  to  re-  shall  obstinately  refiise  to  pay  reasonablj 

ceive,  P.  51.    A.  to  tbe  poor  of  the  place  towards  the  relief  of  tiie  poor,  or  abonid 

from  which  tHe  pauper  is  removed*  R-  di»-  discourage  others,  the  justices  of  the  p^ace, 

treu,  and,  in  default,  commitment  for  forty  at  their  quarter-sessions^  might  tax  him  to 

days.    J.  1.  of  the  jurisiliction  to  which  re-  a  reasonable  vreekly  sum,  which  if  be  r^ 


moved.  W.  S.  3  William,  c.ll,s.  la  fused  to  pay,  they  might  oororoit  htm  to 
Appeal  from  orders  of  removal  to  the  ses-  prison.  This  may  be  considered  as  the  on- 
sions  of  the  county  from  which  the  pauper  gin  of  the  poor's  rate,  which  vras  rendered 
was  removed.  8, 9  William,  c,  30,  s.  6.  It  more  general  by  an  act  passed  fai  1571, 
milst  be  to  the  sessions  of  the  county,  and  which  directed  that  assessments  sbonld  be 
not  of  any  corporate  town.  made  of  tbe  parishioners  of  every  parish,  lor 
Poor's  m/f,  an  assessment  raised  through-  the  relief  of  the  poor  of  the  same  parish ; 
out  England  and  Wales,  for  the  temporary  which  was  the  first  regular  apd  eftctoal 
relief,  or  permanent  maintenance,  of  all  such  parochial  assessment  for  the  poor  in  En- 
persons,  as  from  age,  infirmity,  or  poverty,  gbmd.  In  1601,  further  regnhttions  were 
cannot  themselves  procure  the  means  of  adopted  on  this  subject ;  it  beiag  enacted 
subsistence.  The  first  statute,  or  law  made  by  43  Elizabeth,  c.  2.  that  every  parish 
in  England,  which  gives  any  particular  di*  should  be  bound  to  provide  for  its  own 
rectiqns  concerning  paupers,  was  11  Henry  poor ;  and  that  overseers  of  the  poor  should 
VII.  c.  2.  it  directs,  "  That  every  beggar,  be  annually  qipomted,  who»  with  the 
not  able-  to  woriL,  shall  resort  to  the  him-  church-wardens,  should  raise,  by  a  parisb 
dred  where  be  last  dwelt,  is  best  knovro,  rate,  competent  soms  for  this  porpoae:  the 
or  vras  bom ;  and  shall  there  remain,  upon  mode  in  which  the  assessment  was  directed 
pain  of  being  set  in  the  stocks,  three  days  to  be  made  was,  that  the  jnstices  of  the 
and  three  nights,  with  only  bread  and  wa-  peace  of  every  county  or  place  coiporate, 
ter,  and  then  shall  be  put  out  of  town."  or  the  major  part  of  them,  at  the  geneial 
The  insufficiency  of  this  regulation  soon  sessions  to  be  held  afler  Euter  fottowing» 
became  evident,  and  in  1531  an  act  was  and  so  yearly,  as  often  as  they  should  think 
passed  whereby  the  justices  of  every  coon-  fit,  should  rate  every  parish  to  such  a 
ty  were  empowered  to  grant  licences  to  weekly  sum  of  money  as  they  should  think 
poor,  aged,  and  impotent  persons,  to  beg  convemcnt;  which  sum,  so  taxed,  was  to 
within  a  certain  precinct ;  but  if  they  were  be  yeariy  aveued  by  an  agreement  of  the 
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pvbhkmen  vithin  tbemsel? cs,  or  in  de-  tfa«  total  wBi  fomid  to  have  iBcrcased  in 
fiinlt  thereof,  by  tlie  churchwardeni  and  the  short  period  of  ten  yean  to  f/)04,i38/. 
petty  constables,  or  by  an  order  of  the  jns-  5«.  lid.  since  which  time  a  still  greater 
tices  of  the  peace :  and  if  any  person  re-  increase  has  taken  pbce. 
fused  or  neglected  to  pay  the  portion  of  In  the  year  1803,  an  act  was  passed  for 
money  so  taxed,  it  might  be  levied  by  dis-  procuring  returns  relatiTe  to  the  expense 
tress,  and  in  defiinlt  thereof,  the  person  and  maintenance  of  the  poor ;  from  the  an- 
te be  committed  to  prison  till  the  money  swers  and  returns  made  pursuant  thereto, 
was  paid.  In  this  mode,  or  with  very  lit-  the  following  particulars  are  derived, 
tie  variation,  tlie  poor's-rate  has  continued  Out  of  14,611  parishes  and  places  from 
to  be  annally  levied,  but,  as  from  the  in-  which  accounts  were  received,  3765  pa* 
crease  of  popuhition,  the  advanced  price  rishes  maintain  all,  or  part  of,  their  poor  in 
of  all  the  necessaries  of  life,  and  other  workhouses.  The  number  of  persons  so 
causes,  the  number  of  the  poor  Ims  been  maintained  during  the  year,  ending  Easter 
greatly  augmented,  the  sum  raised  for  their  1803,  was  83,468 ;  and  the  expense,  incurs 
support  has  progressively  advanced  to  a  red  therein,  amounted  to  1,016,4451.  15s. 
very  important  magnitude.             ^  3d.  being  at  the  rate  of  Itl.  3s.  6jd.  for 

According  to  an  estimate,  published  by  each  person  maintained  in  that  manner. 

Dr.  Davenant,  of  the  sum  raised  by  the  The  number  of  penons  relieved  out  of 

poor's  nte  in  Engfamd  and  Wales,  in  the  workhouses  was  956,948,  besides  194,052, 

bitter  part  of  the  reign  of  Charies  II.  it  who  were  not  parisUoners.    The  expense, 

amoonted  to  665,36S<.    As  the  number  of  incurred  in  the  relief  of  the  poor  not  in 

the  poor  increased,  it  not  only  became  ne-  workhouses,  amounted  to  3,061,4461. 16f. 

cessaiy  to  raise  a  greater  sum  for  their  lOJd.    A  large  proportion  of  those,  who 

maintenance,  but  new  cases  arose  vrith  re-  were  not  parishioners,  appear  to  have  been 

spect  to  the  claims  of  individuals  to  this  vagrants,  and,  it  b  probable,  that  the  relief 

kind  of  relief  in  consequence  of  which  v»-  given  to  this  class  of  poor  could  not  exceed 

rious  acts  were  passed  for  exptefanng  and  two  shiUbgs  each,  amounting  to  19,4051. 4i. 

amending  the  laws  for  the  relief  of  the  This  sum  being  deducted  fit>m  the  above 

poor.    In  1735,  the  Hoose  of  Commons  3,061,446L  16s.  10^   leaves  3,042,0412. 

appointed  a  committee  to  consider  of  the  ex*  i2».  io)d.  being  at  the  rate  of  31. 3s.  7d). 

isting  laws  relative  to  the  maintenance  and  for  ««ch  parishioner  relieved  ont  of  any 

Mttlement  of  the  poor,  and  vrint  further  workhouse. 

provisions  might  be  necessary  for  their  bet-  The  nnmber  of  persons  relieved  in  and 

ter  relief  and  employmenf.    Hie  commit-  out  of  workhooses  was  1,039,716,  and  as 

tee  came  to  several  resohitions,  which  were  the  resident  population  of  Eqgbmd  and 

agreed  to  by  the  honse ;  the  most  tmpor-  Wales,  in  the  year  1801,  appeared  from  the 

tant  were,  ^*  that  the  laws  in  being,  relating  returns  mada  under  the  population  act  to 

tothemamtenaneeof  thepoorofthisking-  have  been  8,872,980,  the  number  of  pa* 

dem  are  defective;  and,  notwithstanding  rishioners  relieved  from  the  poor's  rate  ap- 

they  impose  heavy   burdens  oo  parishes,  pears  to  be  twdve  in  a  hnndred  of  the 

yet  the  poor,  m  most  of  them,  are  ill  taken  resident  population. 


care  of:**  and,  that  it  was  very  expedient.  Hie  expenditure,  in  suits  of  law,  removal 
Hiat  the  laws  rebting  to  the  poor  should  be  of  panpers,  and  expenses  of  o veneers  and 
redoced  into  one  act  of  parliament  other  officers,  amounted  to  190,0721. 17s.  ^. 
In  1776,  a  return  was  ordered  ta  be  and  the  sum  expended  in  purchasing  mate- 
made  to  pariiament  of  the  total  expend!-  rials  for  employing  the  poor  to  47,5231. 
ture  on  account  of  the  poor,  for  one  year,  ii«.  4^ 

ending  at  Easter ;  pursuant  to  which,  ac-  The  poor  of  293  paridies  are  stated  in 

counts  were  received  from  14,1 13  parishes  the  returns  to  be  farmed,  or  maintained  «n- 


or  places  in  England  and  Wales,  from  which     der  contract ;  and  the  poor  of  764  parishes 
it  appeared,  that  the  aggregate  sum  ex-     are  maintained  and  employed  ander  the  re> 


pended  vras  1,530,8041.  6s.  3d.  and  timt  guHitions  of  special  acts  of  pailfaunent. 

there  were  then  1970  workhouses,  capable  The  total  sam,  raised  by  tiie  poor's  rate, 

of  accommodating  89,775  penons.  In  1786,  and  other  parochnl  rates  within  the  year, 

a  return  was  again  ordered  to  be  made  of  ending  Easter  1803,  was  5,348,2051. 9s.  S^i, 

the  average  annual  expenditure  of  the  tliree  Hie  average  rate  in  the  pound  was,  in  £u- 

preceding  years,  when  accounts  were  ob-  ^land  4s.  4^d.  and  ui  Wales  7s.  lid.  the 

tained  from  14,240  parishes  or  places,  and  average  of  Fngland  and  Wales  4s.  5Jd. 
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The  great  increase  of  the  sum  thus  levied  action,  and  restlessness,  it  is  employed  itf 
^pon  the  public,  and  its  present  magnitude,  various   diseases.      Besides   the   Siedadve 
naturally  suggest  a  doubt  whetlier  the  esta-  power,  it  is  known  to  act  nore  or  less  «« 
blisl^ed  claim  to  this  kind  of  relief  may  not  a  stimulant,  exciting   the  motion  of  the 
have  become,  in  many  instances,  the  de-  blood ;  and  by  the  conjoined  effort  of  the 
pcndance  of  idleness,  instead  of  the  sup-  sedative  and  stimulant  effect,  opium  las 
port  of  age  and  helplessness.    It  is  also  pro-  been,  thought  to  produce  inioxicatioD,  a 
bable,  that  the  laws,  by  which  the  poor's  quality  for  which  it  is  much  used  in  the  east- 
rate  was  originally  established,  had  no  rela-  em  countries.    The  manner  in  which 


tion  to.  the  pecuniary  relief  of  the  able  drug  is  collected  in  the  east  is  as  follows: 
bodied  labourer,  and  that  it  was  only  meant    when  the  capsules  are  about  half  grown,  at 

for  the  relief  of  those,  who  either  had  not  sun  set,  they  make  two  longitadiud  double 
work,  or  who  were  unable  to  work.  In  incisions,  passing  from  below  upwardr,  and 
later  years  however,  it  has  been  generally  taking  care  not  to  penetrate  the  internal 
extended  to  the  relief  of  the,  labourer;  and  cavity.-  The  incisions  are  repeated  eveiy 
the  quantity  of  ttiat  relief  has  been  mea-     evening,   until  each  capsule  has  received 

ftured  by  the  high  price  of  provisions,  which  six  or  eight  woimds  ;  they  are  then  allowed 
is  ode  of  the  principal  causes  of  the  great     to  ripen  their  seeds.    If  tlie  wound  were 

augmentation  of  the  poor's  late.  made  in  the  heat  of  the  day,  a  cicatrix 

Mr.  Malthns,  in  his  ^  Essay  on  tlie  Prin-  would  be  too  soon  formed.     The  night 

ciple  of  Population,"  advises  the  total  abo-  dews  favour,  the  distillation  of  the  juice. 

lition  oT  this  system  of  parochial  relief,  Early  in  the  morning  old  women,  boys  and 

by  propo<«inc  tliat  a  regulation  should  be  girls,  collect  the  juice  by  scraping  it  off, 

made,  declaring  that  no  child  born  from  and  deposit  the  whole  in  an  earthen  pot, 

any  marriage,  taking  pUce  after  the  expi-  where  it  is  worked  by  the  hands  in  the  open 

ration  of  a  year  from  the  date  of  the  law,  sun-shine  until  it  becomes  of  a  considerable 

and  that  no  illegitimate  child,  born  two  thickness.    It  is  theii  formed  into  cakes  of 

years  after  the  same  dale,  sliould  ever  be  a  globular  shape,  and  of  about  four  pounds 

entitled  to  parochial  assistance.    To  give  a  each  in  weii^ht,  and  laid  into  little  earthen 

more  general  knowledge  of  this  law,  he  vessels  to  be  further  dried.    They  are  then 

^  proposes  that  the  clergyman  of  the  parish  covered  over  with  poppy  or  tobacco  leavcSy 

should,  previously  to  every  marriage,  read  a  and  thus  dried  they  are  fit  for  sale, 
short  address  to  the  partie9,  stating  the        Frpm  a  variety  of  experiments  made  on 

strong  obligation  un  every  man  to  support  a  large  scale,  it  is  fotmd  that/opiom  may 

his  own  children,  and  the  necessity,  which  be  obtained  from  the  poppy  cultivated  in 

had  at  length  appeared,  of  abandoning  all  ithis  country,  which  in  colour,  consistence, 

public  institutions  for  tlteir  relief,  as  having  taste,  <&c.  Is  in  every  respect,  as  good  as 

produced  effects  totally  opposite  to  those  that  which  is  imported  from  foreign  parts, 

which  we^e  intended.    See  Population.  It  is  thns  procured :  when  the  leaw  die 

POPPY,  we  h^ve,  under  the  word  Pa-  away  and  drop  off,  the  capsules,  l>eiDg  then 

PAVER,  given  a  botanical  account  of  the  in  a  green  state,  are  cut  in  slits  about  an 

plant ;  we  are  now  to  speak  of  it  as  produc-  inch  long,  on  one  side  of  the.  head  only : 

tive  of  opium,    llie  officinal  poppy  is  a  na-  immediately  en  the  incision  being  made,  a 

tive  of  the  southern  parts  of  Europe,  but  it  milky  fluid  will  issue  out,  which  being  of  a 

is  thought  to  have  been  originally  fit>m  Asia,  glutinous  nature,  will  adhere  to  the  bottom 

where  it  is  cultivated  in  great  abundance,  of  the  incinion ;  but  some  are  so  luxnriaot. 

Opium,  called  also  opium  tliebaicam,  from  that  it  will  drop  from  tlie  bead.    The  next 

its  being  anciently  prepared  chiefly  at  The-  cUy,  if  the  weather  shonld  be  fine,  the 

bes,  has  been  long  and  higldy  celebrated  opium  will  be  of  a  greyish  substance,  and 

as  a  medicine.     It  is  imported  into  this  then  may  be  scraped  off  with  the  edgt  of 

country,  and  the  conUnent  of  Europe,  in  a  knife,  and  in  a  day  or  two  it  will  be  of  a 

fli^t  jcakes,  covered  with  leaves  to  prevent  proper  consistence  to  make  into  a  mass,  and 

theiV  sticking  togetlier.    It  has  a  reddisli-  to  be  put  in  pots.    The  white  poppy  is 

brown  colour,  and  a  strong  peculiar  smell,  commonly  considered  as  tlie  officinal  plant, 

It  is  the  chief  narcotic  now  employed  ^  it  but  any  of  the  varieties  may  be  employed 

acts  directly  upon  the  nervous  power,  di-  indiscriminately,  since  no  difference  is  dis* 

minishing  the  irritability  and  mobUity  of  covered  in  tlieir  sensible  qualities  or  effects, 
the  system.    From,  the  sedative  power  of       The  heads  or  capsules  being  boiled  in 

opium,  by  winch  it  allays  pain,  inordinate  water,  impart  a  narcotic  joice.    The  Uqoor 


POPULATION. 


r 

Strongly  pressed  oat,  safiered  to  isettle,  cla- 
rified with  whites  of  ef^gs,  tnd  evaporated 
to  a  due  consistence,  yields  an  extract  pos- 
sessing the  virtnes  of  opium,  only  in  a 
tnuch  milder  degree.  Tliis  is  called  the 
ayrup  of  the  white  poppy,  and  is  adapted 
to  tlie  use  of  children.  It  may  be  observed 
tliat  the  seeds  ponsess  no  narcotic  powers : 
they  consist  of  a  simple  foriiiaceous  mat- 
ter, united  with  an  oil,  and  in  some  coun- 
tries they  are  eaten  as  food. 

POPULATION,  the  proportion  of  in- 
habitants which  a  country  or  district  con- ' 
tains.  The  increase  or  diminution  of  the 
members  of  a  state  has  at  all  periods  been 
thought  an  object  deserving  the  attention 
of  governments}  but  very  different  opini- 
ons have  been  entertained,  on  the  subject. 

Some  ancient  nations  adopted  regulations 
to  prevent  any  augmentation  of  the  num- 
ber of  citizens ;  bnt  ui  modem  times  it  has 
generally  been  thought  proper  to  encou- 
rage population  as  essential  to  the  strength 
and  prosperity  of  a  state.  Positive  regula- 
tions against  the  increase  of  population  are 
superfluous  and  nugatory ;  it  is  limited  in 
every  country  by  the  means  of  subsistence, 
Hnd  if  it  ever  actually  passes  this  barrier,  it 
musty  in  a  very  short  time,  be  restored  to 
lt»  former  level.  So  long  as  tiiere  is  a  faci- 
lity of  snbsbtence,  men  will  be  encouraged 
to  early  marriages,  and  to  a  careful  rearing 
of  their  children.  In  the  American  states, 
the  inhabitants,  particularly  such  as  are  en- 
gaged in  agriculture,  congratulate  them- 
selves npon  the  increase  of  their  fiimilic?, 
as  npon  a  new  accession  of  wealth,  for  the 
labour  of  their  children,  even  in  an  early 
stage,  soon  redeems,  and  even  repays  witli 
interest,  the  expence  and  trouble  of  rear- 


and  that  these  checks,  and  tltc  diecks, 
which  repress  the  superior  power  of  popu- 
lation, and  keep  its  effects  on  a  level  with 
the  means  of  subsistence,  are  all  resolvable 
into  moral  restraint,  vice,  and  misery.  Un- 
der whatever  denomination  the  causes 
which  adjust  population  to  the  circum- 
stances of  tlie  country  may  be  classed,  it 
is  certain  that  they  exist  in  every  civilized 
country,  and  while  the  nature  of  man  re- 
mains tiie  same  they  must  continue  to  exist, 
althoiigh  operating  m  a  greater  or  less  de- 
gree according  to  the  progress  the  country 
has  made  in  cultivation,  pommerce,  and 
political  power.  In  the  northern  states  of 
America,  where  the  means  of  subsistence 
are  more  ample,  the  manners  of  the  peo- 
ple more  pure,  and  the  impediments  to 
early  marriages  fewer  than  in  any  of  the 
modem  states  of  Europe,  the  population 
was  found  to  double  itself  for  some  succes- 
sive periods  everyrtwenty-five  years,  while 
in  Great  Britain,  where  commerce  and 
manufactures  have  created  large  towns, 
where  an  almost  constant  supply  is  wanting 
to^  recruit  a  formidable  army  and  navy,  and 
where  many  other  causes  exist  which  pre- 
vent any  considerable  increase,  the  popula- 
tion has  not  doubled  itself  in  more  than  one 
hundred  and  fifty  years. 

If  a  powerful  check  to  increase  mnst  ex- 
ist in  some  form  or  other,  Mr.  Malthos  ob« 
serves,  tliat  it  is  clearly  better  it  should 
arise  from  a  foresight  of  the.  difficulty  of 
rearing  a  family,  and  the  fear  of  dependant 
poverty,  than  from  the  actual  presence  of 
pain  and  sickness;  moral  restraint,  or  the 
deteraiination  to  defer  or  decline  matri- 
mony from  a  consideration  of  Uie  inconve- 
'niencics  or  deprivations  to  whioh  a  large 


ing  them.    In  such  countries  the  wages  of    portion  of  the  community  would  subject 
the  labourer  are  high,  for  the  number  of    themselves  by  pursuing  tlie  dictate  of  na- 


labonren  l>ears  no  proportion  to  tlie  de- 
numd  and  to  the  general  spirit  of  enter- 
prise. In  many  European  countries,  on 
the  other  band,  a  large  family  has  become 
a  proverbial  expression  for  an  uncommon 
degr^  of  poverty  and  wretchedness. 

The  obvious  principle,  that  population  is 
necessarily  limited  by  the  means  of  sub- 
sistence, has  bceastatedy  and  conclusions 
drawn  from  it,  by  many  different  writers ; 
bnt  it  baa  lately  been  discussed  at  great 


tnre,  is  therefore  a  virtue,  the  practice  of 
wliicli  is  most  earnestly  to  be  encouraged. 
If  no  man  were  to  marry,  who  had  not  a 
fair  prospect  of  providing  for  tlie  presump- 
tive issne  of  his  marriage,  population  would 
be  kept  within  proper  boimds;  men  and 
women  would  marry  later  in  Kfe,  but  in 
the  full  hope  of  their  reward  tliey  would 
acquire  habita  of  mdnstry  and  fragality, 
and  inculcate  the  same  in  the  minds  of  their 
children.     Mr.  Malthus  docs  not  aetuallv 


length  in  an  ^  Essay  on  the  Principle  of  propose  that  any  restraint  npon  marriage 

Population,"  by  Mr.  T.  IL  Malthus,  who  between  two  persons  of  proper  age  should 

has  endeavoured  to  prove  that  population  be  enforced  by  kiw,   but  insists  that  the 

invariably  increases  where  the  means  of  contract  of  marriages  between  persons  who 

tnbsistence  increase,  unless  prevented  by  have  no  other  prospect  of  providing  for 

some  very  powerful  and  obvious  checks ;  their  offspring  than  by  throwing  them  on  a 
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ptrisfa^  should  not  be,  as  it  is  at  present, 
encouraged  by  law.  With  this  view  he 
suggests  a  plan  for  the  gradual  abolition  of 
the  poor  laws ;  but,  until  the  poor  are  more 
enlightened,  and  better  instructed  in  moral 
duties,  it  is  much  te  be  feared  that  the 
total  abolition  of  these  laws  would  pro- 
duce much  more  vice  and  misery  than  at 
present  exists  among  them. 

Although  a  knowledge  of  the  state  of 
the  population  has  been  deemed  important 
in  most  coimtries,  few  attempts  had  been 
made  to  ascertain  this  circumstance  vrith 
precision,  tUI  within  a  very  late  period. 
In  the  year  1757  a  general  enumeration 
was  taken  in  the  kingdom  of  Sweden, 
which  has  since  been  continued ;  but  roost 
of  the  other  governments  of  Europe  were 
satisfied  with  returns  of  the  number  of 
bouses,  families,  or  persons  paying  particn- 
lar  taxes.  It  remained  for  the  new  go- 
vernment of  tlie  United  States  of  America 
to  set  the  example  of  a  complete  enumera- 
tion throughout  a  very  extensive  territory, 
and  apparently  made  with  as  much  preci- 
siou  as  the  nature  of  the  sulject  admits. 
The  act  of  Congress,  for  the  first  census, 
passed  the  first  of  March,  1790 ;  it  directed 
the  marshal  of  every  district  to  superintend 
the  enumeration  of  the  state  vrhere  he  ex- 
ercised his  functions,  and  authorised  him  to 


call  in  vrhat  aid  and  assistuice  he.  mlgbff 
judge  proper.    He  viras  ordered  to  mmke  m 
return  within  nine  months  to  the  Preaidesit 
of  the  United  Sutes,  distingmshing  in  the 
return  the  number  of  free  males  under  asid 
above  the  age  of  sixteen  yean,  the  mmiber 
of  free  females,  and  of  sbives.    Tlie  IdiU- 
ans,  who  might  live  in  the  distrieti,  woe 
not  to  be  inclnded  in  the  list  of  pbpnlmtioB. 
Every  assistant  in  the  emimeratioo  was  di- 
rected, before  transmitting  his  aocooDt  to 
the  marshal,  to  afiix  it  in  two  or  three  of 
the  most  frequented  places  of  aasenbty 
within  his  bound}*,  that  it  might  receive  anj 
corrections  which  (he   inhabitants  \niiglit 
suggest.    In  this  manner  the  censos  was 
completed,  and   the  result  amMmaced  a 
population  of  3,939,326  inhabitants,  mdad- 
ing  697,697  slaves.     The  inhabitaiJts   of 
the    northwest    territory    were    not    ia» 
eluded  in  this  number,  but  the  popalatioa 
of  that  part  was  then  so  inconsidaable^  that 
it  would  have  made  no  important  difeeoce 
in  the  total  number.    On  the  twenty-e^ghlb 
of  February,  18(K>,  an  act  vfas  pasMd  lor 
taking  the  second  census,  pursuant  to  which 
the  returns  were  transmitted  to  the  Presi- 
dent in  December,  1801.    The  particnlais 
of  this  enumeration,  with  die  totals  of  the 
former,  are  given  in  the  .following  state- 
ment: 


Sutet. 


Maine 

New  Hampshire 

Vermont, 

Massachusetts .. 
Rhode  Island  ... 

Connecticut 

New  York  ...... 

New  Jersey 

Pensylvania 

Delaware 

Maryland 

Virginia 

Kentucky  ....\.. 
North  Carolina. 
Sooth  Carolina . 

Georgia 

Tenuessee 

Territory  H.W,  of  Ohio 
Mississippi  territory 
Indiana  territory 


•••••«• I 


Toul  1791- 


96,540 
141,885 

85,539 
378,787 

68,825 
237,946 
340,130 
184,139 
434,373 

59,094 
319,728 
747,610 

73,677 
393,751 
249,073 

82,548 

a5,69l 

......... 


%i 


Free  white 
Males. 


76,83t 

91,258 

79,328 

205,135 

'  31,858 

121,193 

287,094 

98,725 

301,467 

25,033 

113,688 

864,399 

93,961 

171,648 

100,916 

55,968 

47,180 

24,433 

2,907 

2,979 


i,929,326  2^94,002 


Free  white 
FeoMles. 


74,069 
91,740 
74,580 

211,258 
33,580 

123,528 

268,122 
95,600 

284,628 
24,819 

108,310 

254,275 
85,915 

166,116 
95,339 
48,293 
44,.529 
20,595 
2,272 
S,318 


2,109,886 


All  other 
fiweper. 
sons. 


Slave*. 


818 

852 

557 

6,459 

3,304 

5,330 

10,374 

4,402 

14,564 

8,268 

19,987 

20,507 

741 

7,043 

3,185 

1,019 

309 

337 

182 

188 


108,419 


8 


580 

951 

20,613 

12,422 

1,706 

6J53 

107,707 

346,968 

40443 

133,296 

146,151 

59,404 

13,584 


3,489 
156 


TBUliam. 


151,719 
183^58 
154,465 
422,845 

69,122 
251,002 
586,203 
211,149 
602,365 

64,273 
349,692 
886,149 
220,960 
478,103 
345,591 
162,684 
105,602 

45,365 
8,550 
5,641 


893,331  5,305,638 


-1 
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'  The  most  strikiaf  drcnnstance  which 
tiuf  aceooat  ezhlbitfy  is  the  great  increaie 
which  hM  talcen  place  since  the  cnnme- 
latioo  hi  1791,  the  addition  being  more 
than  a  third  part  of  the  wlM>le  nomber  of 
inhaliitttiti  at  that  period,  or  lydT6,Slf 
penom.  Shoold  they  continne  thai  to  in* 
crease  one  third  of  their  number  in  each 
sncoeeding  ten  jears,  they  woold,  hi  aboot 
twenty-five  year^  equal  the  popolation  of 
Great  Britam,  as  ff^>peafed  1^  the  account 
of  1801  i  but  should  they  only  make  the 
same  addition  in  each  succeeding  ten  yean 
as  hi  the  above  period,  it  would  r«|niie 
about  forty  years  to  attain  the  same  d^ree 
of  population. 

The  hicreaseihown  by  the  above  aocoont, 
being  much  greater  than  any  other  dviliaed 
nation  can  boast,  it  may  be  doubted,  whe« 
ther  havmg  already  made  such  considerable 
pmgfgas^  this  mcrease  will  stUi  continne; 
but  the  United  States  are  so  diflferently 
drcmnstanoed  ftom  any  Emopean  natkm 
with  respect  to  the  means  of  subsistence, 
that  while  they  preserve  peace  with  other 
powers,  the  vast  tracts  of  unsettled  lands 
which  they  possess,  wiD  long  continue  to 
fiivour  the  greatest  natural  increase  of  the 
inhabitants,  as  well  as  attract  endgrants 
from  other  countries. 

Another  peculi^ty  whidi  these  accoonts 
present,  is  the  proportion  of  males  and  ft- 
nales.    In  Oreat  Britain^  and  asost  oQier 


parts  of  Europe^  the  nwnber  of  fcasatcs 
Kying  has  been  found  to  exceed  that  of  the 
males,  although  the  diflhienoe  is  not  so 
grsat  as  was  formeriy  supposed ;  in  Ama- 
rica,  however,  the  Ihct  is  the  contrary,  the 
number  of  the  fanales  befaig  equal  to  that 
of  the  males  only  in  three  or  tour  of  the 
states,  and  takmg  the  total  numbers  of 
males  and  females,  the  proportion  is  mnetyw 
six  females  to  one  hundred  males. 

Tlie  population  of  Great  Britain  was 
long  a  subject  of  great  uncertainty,  both 
with  respect  to  the  actual  number  of  fariia- 
bitants,  and  their  increase  or  dimhmtion ; 
it  became  a  subject  of  fkequent  controversy 
among  writers  on  the  interaal  policy  and 
strength  of  the  country,  till  it  was  at  length 
set  at  rest  by  an  act  of  parfiament,  paned 
Slst  December,  1800,  winch  directed  a  ge« 
neral  enumeration  of  bouses,  fhmilies,  and 
penons,  to  be  named  on  the  lOth  March, 
1801,  in  Engfamd  and  Wales,  and  m  Scot- 
land as  soon  as  possible  after  that  day.  This 
difference  was  necessary,  because  in  the 
colder  climate  of  Scotland  it  was  not  cer- 
tarn  that  all  pahs  of  the  country  would  be 
easily  accessible  so  eariy  in  tiie  year.  An 
abstract  of  the  answen  and  returns  made, 
was  fadd  befbre  both  houses  of  parliament^ 
hi  December  feUowmg,  which,  though  un- 
avoidably defective  in  some  respects,  fnr^ 
nsnes  mucn  unexceptionaiNe  unoinmiiOB  on 

ill   m       .  h%|1m   »t 

ne  suqfeci. 


SUMMARY  OF  ENUMERATION,  1601. 


Wales.. » 

Army,  Induding  Mi> 

Ktk. 

Nawy,  inchidmg  Ma* 

I,  in  Registered 

SUnpmg 

ConvMta,  on  board  the 
HnIM 

Totals 


BOtnns. 


l,47f,870 


By  how 


pied. 


1,787,5S0 


lOOiOftS    148,303 


f9i»553 


36ifif9 


l,87d»47€  S,f69,90f  87,013 


Vala- 


53,965 

3411 
9,537 


••• 


»•• 


**• 


putsons. 


3,987,935 
857,178 
734^581 


4,343^499 
f84,368 

864,487 


198,351 
1S6»S79 
144*558 

1,410 


5^460,998  5,498,354 


ToUL 


8,331^434 

541,546 

1/^,068 

190,851 

186,979 

144,556 

1,410 


10,949,646 


VOL.  V. 


Ff 
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.    TTie  idsiidt  of  Ouenscy,  Jewey,  Alder-  iiihri»iu»ti.     Towm.     p«wm 

iiey,aod  Sark,  tbe  SdU j  Uands,  and  tht  864,845  ...  London 7^ 

lB)e  of  Man,  were  not  oonpriaed  in  the  eim-  ^^^  —  Manchester. 6| 

mention;  the  total  popnUtion  of  these  ^»^^  •••  Liverpool 6| 

islands  has  been  nsoally  estimated  at  abont  63,645  ...  Bristol 6 

80,000.    Tbe  nomber  of  houses  in  Ireland  **»1^  •••  Plymouth ^ 

has  been  nearij  ascertained  by  the  collee*  SJ,JOO  ...  Bath. 7^ 

tion  of  a  heartb>raoney  tax,  from  whence  it  3«,166  ...  Portsmoalh. 6 

has  been  computed  that  the  population  of  S9r^l6  ...  Hull « 6^ 

that  |iart  of  the  united  kingdom  somewhat  «8^66  ...  NewcasUe 9 

exceeds  four  mUhons  of  persons.    There-        xhe  other  towns  in  Engfand  cool 

fore,  with  a  very  moderate  allowance  for    npuwds  of  twenty  thousand  infaabitMit^ 

those  places  from  which  no  returns  were  n^  ^  foUowinc : 

received,  and  for  omissionsin  others,, the  to- 

tal  popnlatiou  of  the  united  kingdom  of  *"^^S*      Jl!!"'  ^«~to*Ho«». 

Great  Britain  and  Ireland  amounted  to  !^'f!^   "  f"™«g»«n 5 

«r  «/^^ww^  53,168  ...  Leeds.. 4J 

^^ITifV^    r.,          ^  3fi^«  ...  Norwich 2 

At  the  beguming  of  the  preceding  ceo-  «^^^l  a       ck  in  ia                 . 

tuiy.  Dr.  Davenant  published  an  account  11^;  '"  ^^^^^^ « 

of  the  total  number  of  houses  in  England  ^^^^  '"  Nottmgham 5i 

and  Wales,  according  to  tbe  hearth  books  The  latter  are  all  manufiictaring  tomta^ 
of  Lady  Day  1690 ;  this  account  was  pro-  ^^  trade  of  which  had  for  several  years  pro- 
bably as  correct  as  tbe  above,  and  a  com-  viously  to  tlie  en^pneration,  been  in  a  vcty 
parison  of  them  shows  an  increase  from  distressed  situation,  and  had  rednced  die 
^  1690  to  1801  of  261,708  houses  which  at  5i  population  much  below  its  usual  standaid  ; 
persons  to  a  house  makes  an  increase  of  a  few  years  of  peace  wiU  restore  theiiAa- 
1,465,563  persons.    This  appears  to  be  the  bitants  which  these  towns  had  lost»  and  f«- 
least  increase  that  can  have  taken  place,  duce  in  some  degree  the  popuktiois  of  the 
but  it  has  certainly  been  greater  on  account  principal  out-ports. 
of  the  number  of  soldiers  and  seamen  far  ex-  Proportion  of  persons-  to  a  houK  in  tewna 
ceeding  those  employed  in  1690.  of  a  nuMieiate  site. 
A   circumstance    which   caused   consir  ,  ^  u-              «_ 
derable   disagreement  in   the    esHmates,  ^^'      ^™-       *•*««»  to.Ho«.. 

which  previously  to  the  enomeration,  had  I'vl  '"  zV^ ^ 

been  formed  on  this  subject,  was  the  want  I'^l  '"  »''"»«>nry H 

of  sufficient  accounts  to  determine  the  pro-  ^'^^^  '"  Z,^ ^ 

portion  of  penons  to  a  house.    Dr.  Dave-  I'll^  '"  Hry^**^""-—  ^ 

aant  and  Dr.   Brakenridge  reddened  six  l"^  '"  ^^"^^^^ H 

,  persons  to  a  house  ;  whUe  Mr.  G.  King  al-  l^  '"  ^°^ 5 

lowed  rather  more  than  41  in  London,  4,V  V^!^  -  Northampton...  51 

in  the  cities  and  market  towns,  and  four  m  ^  "®  -  «<»««>«* * 

the  vUb^;es.    Dr.  Price  asserted  that  six  ^^^  •"  ^^^^^ * 

persons  to  a  house  for  London,  and  five  to  ^*^^  '"  fj^®''*®" ^ 

a  house  for  all  England  was  too  large  an  al-  *»^^*  •"  ^^^^^ 5 

fewance ;  but  the  fact  now  appears  to  be,  Tlie  enumeration  has  not  only  aseertaiiied 
that  in  England  and  Wales  the  proportion  is  with  precision  the  proportion  of  inhabitnita 
5j  penons  to  a  house,  and  in  Scotland  5f^  to  the  howes,  but  likewise  the  proportioii 
The  proportion  of  inhabitants  to  a  house  of  males  and  females.    It  has  been  long 
differs  very  conaidesably  io  some  of  the  known  that  more  male  children  come  iate 
counties  of  England ;  the  chief  cause  of  the  world  than  females,  of  which  additionaJ 
this  difference  is  the  large  towns,  and  parti-  evidence  is  foniished  by  the  regnters  of 
cnhrly  the  sea-ports  vrhich  some  of  them  baptisms  cottected  on  this  occasion,  the  to- 
contain,  as  in  such  pfaices  the  inhabitants  tal  of  the  twenty-nine  yean  for  which  re- 
live more  crowded  together  than  In  mo-  turns  were  required,  being  3,^85,188  males 
derate  sized  roland  towns.    The  difference  and  3,150,929  females,  or  104  males  born 
in  this  respect  between  large  towns  and  to  lOO  females.     This  approaches  much 
those  of  less  extent  will  be  shown  with  to-  nearer  to  equality,  than  the  pruportion 
lerable  accuracy  by  the  following  stated  which  previous  accounts  had  appeared  te 
niCBti.  establisbi  and  will  probably  be  found 
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ttie  trnth.  It  has  been  a»erted|  that  al- 
though more  males  are  born  thao  femalc^y 
there  ai^  more  females  liviog  thao  males. 
This  opiDion  appears  to  have  h^a  formed 
from  accounu  of  phces  of  small  extettt,  or 
in  wiiick  the  males  belonging  to  soch  pbices^ 
^vho  at  the  time  were  employed  m  the 
array  and  sea  service  were  not  tadnded; 
and  if  only  the  rewdant  population  is  const* 
dered,  there  certainly  will  appear  an  excess 
of  females  in  almost  every  part  of  Great 
Britain.  In  the  maritime  counties  there 
appears  to  be  on  an  average  110  females  to 
100  malesy  and  in  the  inland  counties  104 
females  to  100  males.  There  can  be  no  suf- 
ficient reason  assigned  for  a  greater  propor- 
tion of  females  residing  in  the  counties 
which  contain  sea-ports,  bat  tlieir  connection 
with  males  engaged  in  a  sealaring  fife ;  and 
in  reality  the  proportion  of  females  is  not 
greater  in  these  counties  than  in  the  others, 
but  it  unavoidably  appears  so  in  conse- 
quence of  penons*  in  the  navy  and  mer- 
chants service  having  been  accounted  fer  in 
a  body,  and  therefore  not  being  included  in 
the  retumsof  the  parishes  to  which  they  be* 
long.  Of  the  total  number  of  males  In 
Great  Britain,  it  appean  that  one  in  twenty* 
seven,  or  nearly  four  m  104,  are  in  the 
army  and  militia,  which  corresponds  with 
the  appearance  of  an  excess  of  females  in 
the  inland  counties,  whence  most  of  our 
soldiers,  but  scarce  any  sailora,  are  sup* 
plied ;  and  of  the  total  number  of  males  in 
Great  Brimin,  the  army,  navy,  and  seamen 
in  the  mercliants  service,  amount  together 
to  one  in  11^,  or  somewhat  leas  than  10  out 
of  110 ;  which  agrees  so  nearly  with  the 
average  excess  of  fem^es  in  the  maritime 
counties,  that  little  doubt  can  remain  that 
the  appearance  of  an  excess  of  females,  has 
been  caused  merely  by  soldiers  and  sea- 
men not  being  included  u  the  parochial  r^ 
turns. 

The  total  number  of  males,  inchding  the 
army,  navy,  &c.  was  5,450,^s  -,  the  total 
of  females  5,49S,534^  exceeding  the  males 
by  4t,06€y  which  difference  of  lem  than  one 
in  100,  may  be  accounted  for  by  emigration 
from  this  eountry  to  the  East  and  West  In* 
dies,  America,  Sic,  very  few  females  going 
from  hence  to  reside  in  foreign  parts  in 
comparison  with  the  number  of  males  who 
are  continually  leaving  the  coutitry  in  com- 
SMrdal  porsaats,  or  feom  other  motives.  The 
result  of  the  enumeration  therefore  strongly 
proves  that  the  number  of  males  and  fe- 
males living  is  as  nearly  equal  as  in  a  sub- 
ject of  this  nature  could  be  expected ;  and 
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the  circumstance  of  a  greater  propordoo  of 
males  being  bom,  appean  a  necessary  pro- 
vision for  maintaining  this  equality,  as  pro- 
viding against  the  greater  adventitious  mor- 
tality among  males  in  consequence  of  the 
casualties  to  which  they  are  exposed,  and 
particularly  fitmi  war  and  navigation. 

An  attempt  was  made  to  ascertain  the  po- 
pulation of  France,  by  command  of  the  go- 
vernment, hi  the  tenth  year  of  the  Repub- 
lic, bnt  the  account  does  not  appear  to  hava 
been  very  accurately  taken.  The  total 
population  of  the  lOf  departments  into 
which  France  was  then  divided,  was  stated 
at  53,1043^  persons,  over  an  extent  of 
about.  185,600  square  miles.  This  acpount 
included  thirteen  departments  incorporated 
with  the  north  of  France,  four  departments 
in  the  sooth,  and  some  smaller  acqniiitions 
eomprehen^ng  in  the  whole  t3,790  square 
miles,  containing  5,114,419  inhabitants. 

POPULUS,  in  botany^  paplar^  a  genua 
of  the  Dioeda  Octandria  class  and  order. 
Natural  order  of  Amentaoese.  Essential 
character:  calyx  of  the  ament  a  flat  scale, 
torn  at  the  edgei  corolla  turbinate,  oblique, 
entire:  female,  stigma  four-deft^  capsule 
two-celled ;  seeds  many,  pappose.  There 
are  eleven  species;^  among  which  we  shall 
notice  the  P.  tremnla,  trembUng  poplar- 
tree,  or  asp^  as  it  is  called  from  the  German 
ogir,  which  Is  the  general  name  for  all  pop- 
laia ;  it  has  agreen smooth  bark ;  the  leaves 
at  first  breaking  oot  are  hairy  above,  and 
cottony  underneath,  bnt  when  full  grown 
are  smooth,  linnasus  observes  that  they 
ara  rolled  inwards  at  the  edge,  havmg  two 
glands,  running  one  into  the  other,  on  the 
inner  side  above  tiie  base;  he  also  observes 
that  the  leaf-stalks  are  flatted  towards  the 
end,  which  occasions  the  perpetual  tremb- 
UDg  of  the  leaves  with  every  breath  of  wind ; 
the  petioles  being  flat  in  tlie  white  and  bhick 
popbrs,  as  well  as  in  this.  Dr.  Stokes  ac- 
counts better  fer  the  phenomenon,  from 
the  plane  of  the  long  leaf-stalks  being  at 
right  an^es  to  that  of  the  leaves,  allowing 
them  a  much  freer  motion  than  could  have 
taken  phice  had  their  phmes  been  parallel* 
The  Higldanders  of  Scotland  account  for  it^ 
firoma  superstitious  notion  that  our  Saviour^ 
cross  was  made  of  this  tree,  and  that  there- 
fore the  leaves  can  never  rest 

PORANA,  in  botany,  a  genus  of  tfaa 
Pentandria  Monogynia  cbMS  and  order. 
Eflsential  character:  calyx  five-cleA, hi  the 
finit  larger ;  corolhi  belUbaped ;  style  semi- 
iHlid,  longer,  permanent;  stigmu  globular ^ 
pericarp  two-valred.  Tliere  is  only  «m 
Ff  1 
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tpedes,  vh,  P.  Tolobilis,  a  natiTe  of  the     great  measiirei  the  perfeetun  of  Ite  eoi 
East  Indies.  pound.    The  proportion  of  wdex  i 

PORCELAIN,  a  fine  sort  of  eartiien*    lain  of  a  good  qoality  a,  at  least,  ti 
WBie,  chiefly  mannfiictared  in  China,  and     of  the  compodtion;  and  of  aiigU,  firoiB  a 
thence  caUed  china-ware.  fifth  to  a  third.    Magnesia  is  of  nCiUty,  by 

The  eombmation  of  silez  and  argil  is  the  lessenings  the  tendency  whieb  the  coi 
basis  i^  porcelain ;  and,  witii  the  addition  tion  of  sites  and  argil  alone  has  to  conti 
of  Tariooii  proportions  of  other  earths,  and  baUng,  and  which  is  convenient  in  the 
even  of  some  metallic  oxides,  forms  the  dif-  no&ctnre.  In  the  raanoiactnre  of  tbe  ^ 
feient  varieties  of  poHery,  from  tin  finest  kinds  of  porcehun,  the  mgredients  are  < 
porcehim  to  the  coarsest  earthenware.—  fiiUy  vrashed,  dried,  and  ground  by  si  oOi  to 
Though  sificeoos  earth  is  the  fagredient  a  very  fine  powder,  which  is  passed  thnii— ^ 
which  is  present  in  largest  proportion  In  asieve.  This  is  made  uato  a  paste  wicbwnl 
these  compounds,  yet  it  is  the  argilbiceoas  which  is  well  kneaded,  so  as  to  be  ua' 
which  more  particnhirly  gives  them  their  in  composition.  The  vesseb  sfa^ied 
character,  as  it  communicates  ductility  to  tliis  paste  are  baked  in  earthen  pots,  to 
the  mixture  when  soft,  and  renders  it  cap-  der  them  tolerably  hard  and  compact :  tiiey 
able  of  being  turned  into  any  shape  on  the  are  then  covered  with  tbe  materials  ^fr  gl»- 
hthe,  and  of  being  baked.  >og,  which,  m  the  better  kmds  of  pnrrrfciinj 

The  clays  are  native  mixtures  of  tiiese    consist  of  a  mixture  of  earths,  wUch  Ibrai  a 
earths ;  but  they  are  often  rendered  unfit    compound  more  vitrifiable  than  the 
ibr  the  manufacture  of  at  least  the  finer    faOn  it^lf. 

kmds  of  poroehun,  from  other  ingredients        These  materials  are  diffused  in  i 

•which  tiiey  also  contain.  ^'i"^  powder  in  vrater,  into  wliicfa  the  bnked 

The  perfection  of  porcelnn  will  depend     vessels  are  dipped :  the  surfiu»  is  thaa  cm- 

greatly  on  the  purity  of  the  earths  of  which    vered  with  a  thin  crust,  the  water  beim;  ah> 

it  is  composed;  and  hence,  the  purest  natu-    sorbed.    When  diy,  they  are  again  placed 

nd  clays, or  Ummo  consisting  of  silex  andargU  '  ui  the  earthen  pots,  and  exposed  to  a  rerj 

•lone,  are  selected.  Two  substances  have    intense  heat.    The  solid  matter  of  the  por- 

been  transmitted  to  Europe,  as  the  materials    cebmundeiigoesa  semi-vitrification,  wlieaee 

from  which  the  Qiinese  poreelsin  is  form-    it  possesses  aU  tiie  hardness  of  giaa,  and 

ed ;  which  have  been  named  Kaoum  and    has  an^  additional  vahe  in  being  less  brittle, 

PnuMSV,  whidi  see ;  it  vras  found  difileult    and  much  more  able  to  bear  sudden  altera- 

to  procure,  in  Europe,  natural  days  equally    tions  of  temperature :  It  derives  also  mack 

pure,  and  hence,  hi  part,  the  difficulty  of    beauty  from    its   semi  transparency  and 

imitating  the  poreehun  of  the  east    Such    vrfaite  colour.    The  glaring  on  the  suilhce 

cbiys,  however,  have  now  been  discovered    is,  from  its  greater  fusibiUty,  more  eons- 

in  difierent  countries;  and  henoe,  tiie  supe-    pletely  vitrified,  and  Is,  of  conne,  anre 

riority  to  vrhich  the  European  poreehun    smooth  and  imp^rrious.    See  OLAiinG, 

hm  attafaied.    Tbe  fine  Dresden  porcehin,    Enamblumci,  dec. 

that  of  Beriin,  the  Fkench  poreelam,  and        PORCH,  in  arddtecture,  a  land  of  vea- 

the  finer  kinds  vrhich  are  formed  in  this    tibnie  supported  by  columns;  much  used  at 

country,  are  manufactured  of  such  day,    the  entrance  of  the  andent  temples^  kals, 

which,  fitim  the  use  to  which  it  'is  applied,    churches,  dtc    See  Architbctcks.  Sack 

has  received  the  name  of  porcdain  earth,    fs  that  befbre  the  door  of  Su  Fsul^  Co- 

and  which  appears,  in  general,  to  be  derived    Tent  Garden.     When  a  porch  had  Ibor 

from  tiie  decomposition  of  the  felspar  of    cdumns  in  firont,  it  was  called  a  tetnstyle ; 

granite.  It  appeals  also  timt  natural  earths,    vriien  so,  bexastyte ;  when  eight,  octosljrie, 

containing  magnesm,  Ire  used  with  advan-    dec.    See  Tetaastylb,  &c. 

tage  hi  the  mannftcture.    The  proportion        PORCUPINE.    See  HitTRiz. 

of  the  earths  to  eadi  other  must  likewise  be        PORE,  in  anatomy,  a  little  hilcffstioe  or 

of  importance ;  and  ftom  diftrences  m  this    gpace  between  the  puts  of  the  skia,  serv- 

mpect  arise,  in  part,  the  difiTerences  in  tiie    ing  for  penpiration.    See  Cons  and  Par- 

porcelain  of  different  countries,  as  vrell  as     tioi.o6T. 

the  necessity  frequently  of  employing  mix-  Pores,  are  the  small  interstices  between 
tares  of  natural  days.  Hie  argil  eommunt-  tii^  particles  of  matter  vriiich  compose  bo> 
cates  tenadty  and  ductifity  to  the  paste,  so  dies ;  and  are  dther  empty,  or  fiDed  wilk 
that  it  may  be  easily  wrought:  the  silex  some  insenrible  medium, 
gives  hardness  and  infhsibiltty;  and,  on  the  Condenntion  and  rarefiiction  are  sbIjf 
proper  proportkw  of  these  depends^  inn    peiforaiedbydosuigandopeMqgthepom. 
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Alw  the  tramparency  of  bodkf  ii  mppoted 
to  arise  from  tiieir  pores  beii%  directly 
opposite  to  one  another.  Ami  the  matter  of 
inseinible  perqiiration  is  conveyed  throofh 
file  pores  of  the  cotis. 

Sir  Isaac  Newton  shows,  that  bodies  are 
Boch  more  rare  and  porons  than  is  com- 
monly beUeved.  Water,  for  example,  is 
nineteen  times  Hgbter  and  rarer  than  gold ; 
and  gold  ilMlf  is  so  rare,  as  very  readily,  and 
without  the  least  opposition,  to  transmit 
magnetic  effluvia,  and  easily  to  admit  even 
qaicksilver  into  its  poiea,  and  to  let  water 
pan  tfarongh  it:  for  a  concave  sphere  of 
gold  haO,  when  filled  with  water,  and  sol- 
dered np,  open  prcssfaig  it  vrith  a  great 
Ibrce,  snAred  the  water  to  onae  through 
it,  and  stand  all  over  iti  outside,  fai  multi- 
tudes of  small  drops  like  dew,  without 
bursting  or  ctacking  the  gold.  Whence  it 
may  bo  conchided,  that  gold  has  more 
pores  than  solid  parts,  and  consequently 
that  water  has  above  forty  ttancs  more  pores 
than  solid  ports.  Hence  it  is  that  the  mag- 
netic eilhivia  panes  freely  through  all  cold 
bodies  that  are  not  magnetic;  and  that 
the  rays  of  light  pass,  in  right  lin«,  to  the 
greatest  distances  through  pellucid  bodies. 

PORISM,  ra  geometry,  has  been  defined 
a  general  theorem,  or  canon,  deduced  from 
a  geometrical  locus,  and  serving  for  the 
iohMion  of  other  general  and  difficult  pro- 
blems. But  Dr.  Simson  defines  it  a  pro- 
position, either  m  the  farm  of  a  problem  or 
theorem,  in  which  it  is  proposed  either  to 
investigate  or  demonstrate.  Euclid  wrote 
three  books  of  Porisms,,  vrhich  are  lost; 
and  nothhig  remahis  in  the  works  of  the 
ancient  geometricians  on  this  subject,  bo- 
sides  what  Pappus  has  preserved  in  his 
mathematical  collections.  Dr.  Sinaon, 
among  the  modems,  left  behind  Inm  a  con- 
«derable  treatise  on  the  subject  of  Porismsy 
which  was  printed  at  the  expense  of  the 
late  Earl  Stanhope,  who  was  bhnself  a  very 
able  mathematictan,  and  the  patron  of  sevi^ 
nl  perMus  who  had  distingmshed  theati- 
selves  hi  that  branch  of  science. 

POROSTEMA,  fai  botany,  a  genus  of 
the  PolyadelpUa  Polyandria  cbMsand  ov- 
4er.  Natural  order  of  Lanri,  Jussieo.  Es- 
•ential  character:  calyx  itx-parted,  unequal  i 
corolla  none;  filaments  nine,  vrifii  four  an- 
thers on  each;  capsule  covered,  fimr  or  six- 
edled,  many-seeded.  There  is  but  one 
ipedes,  ejs.  P.  gniaAensis,  a  native  of  the 


PORPHYRY,  la  mteenlogy, 
appropriated  to  that  rock  vriiere 
cry  stab  pf  ftispar  are  imbedded  ia 


or 
certain 
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basis,  at  m  boHMtoae,  pitdMtoae,  or  ia 
durated  cfaiy.  There  are  five  species  of 
rodLi  btlftiijng  to  the  porphyritic  fiHrma- 
tion;  ois.  1.  Horn-stone  porphyry;  the 
honMtone,  which  serves  as  the  base  of  this 
substance,  is  generally  red  or  green,  and  ui- 
cloeesciystabofqnartx  and  felspar,  f.  Pel* 
spar  porphyry ;  the  base  of  this  is  red  com* 
pact  febpar,  inclosing  crystals  of  felspar 
and  quartz.  3.  Scemtic  porphyry ;  contain- 
ing crystals  of  hornblende,  m  addition  to 
the  other  ingredients.  4.  Pitch-stone  por- 
phyry; the  base  of  which  is  red,  green, 
brown,  or  bhick.  5.  Cby  porphyry;  the 
base  of  which  is  indurated  chiy  passuig  into 
bom-stone,  it  is  of  a  reddish  colour,  and 
contams  crystals  of  quarts  and  felspar. 
Hom-stone  porphyry  is  the  oldest  of  the 
cbas;  and  clay  porphyry  the  most  recent. 
The  red  porphyries  are  employed  in  orna- 
mental atichitectore  for  columns. 

PORT,  a  commodious  phMO  situated  on 
the  sea-coast,  or  at  the  BMNith  of  a  river, 
screened  from  the  vrind  and  the  enterprises 
of  an  enemy,  with  depth  of  water  suffldeat' 
lor  ships  of  burden,  and  vrhere  vesseb  lie 
by  to  load  and  unload. 

Ports  are  either  nataural  or  artificial ;  the 
natural  are  those  Ibrmed  by  Providence,aad 
die  artifidal  such  as  are  fbnned  with  moles 
runnuig  into  the  sea.  The  city  of  Constaih 
tinople  is  called  <"nie  Port,*  from  ttshaviqg 
one  of  the  finest  ports  hi  Europe.  All  the 
ports  and  havens  in  Bngfaud  are  withm  the 
Jurisdiction  of  the  county;  and  the  Court 
of  Adnuralty  cannot  hold  jurMNUction  of  any 
thing  done  in  them.    90  Henry  VL 

Port  Aelcs,  In  a  ship,  are  the  holes  la 
die  sides  of  the  vessel,  through  which  are 
put  the  musmes  of  the  peat  guns, 
are  shut  up  in  storms  to  prevent  die 
firom  driving  through  them.  The  English, 
Dutcfc,  and  ¥tmA  ships,  have  the  vahes, 
or  caKBMats,  flalened  at  the  top  of  die 
port  holes,  and  the  Spanish  vessels  aside 

PORTAL,  in  architecture,  a  little  gat^ 
where  there  are  two  gates  of  a  diffJeat 
bignem;  also  a  little  square  comer  of  a 
room  cut  off  from  the  rest  hij  thewaiawot^ 
and  fbrming  a  short  passage  mio  the  roouL 
Hie  same  name  is  also  sometimes  given  to 
«  kmd  of  arch  of  johwrs*  work  before  a 
door. 

PORTCULUCE,  in  fortification,  is  an 
ibhige  of  several  large  pieces  of  wood, 
acrom  one  another  like  a  hanow, 
and  each  pomted  with  iron  at  dw  bottom. 
They  are  sometiBMa  hung  over  the  gatawi^ 
of  old  fortified  towns,  r«nd|y  toletdownin 


POR  POR 

«ie  of  imptise,  when  tbe  gatoi  conM  not  ports  her  as  die  sinlu,  wbUe  the  ri«bf 

be  shot  ^  raised  and  thrown  over  her  aroopm^ 

PORTER,  a  kind  of  mahliqnor,  which  ">«d.    TTieiigaie  on  h«p  right  h«Dd  «.• 

^.r^^        \       A    l\2  K-^  «  it.  l^inff  »»n»  •»<*  ^»t  on  the  left  a  woman,  botb 

difiers  from  ale  and  pale  beer  m  its  oeing  '     .      *.         ■  ^.  -      1 

unreniiruiu  B^  «»«■  r  «»  Supporting  theuiselves  on  their  anus. 


made  with  high-dned  malt.  apilarent^  thinkiog  intensely.  Their 

PORTGREVE,   or   Pobtcrave,    an-  ^^^^  ^^  ^^^^  and  their  feces 

cienUy  the  principal  mag»trate  in  ports  ami  ^^^^  ^^  ^^^  ^^^  without  n  attempt  t» 

other  maritime  towns.  The  word  is  formea  ^^^^  ^^    ^^  another  compartment  of  the 

from  the  Saxon  «  port,'»  and  *  gcref,    a  ^^  j,  ^  ^^  ^^^  throagb  m  portal, 

governor.     It  is  sometimes  also  written  ^^  ^^  ^^^  ^.^^  ^^^  limidHy  into  si 

**portreve."    It  is  said  by  Camden,  that  darker  region,  wheie  he  is  received  by  m 


the  cliief  magistrate  of  London  was  an-     beamjft,,  female,  who  stretches  fevth 


with 

John,  to  a  mayir,  who  was  an  annually    i„ni'into  the'^i3i7aS'ttJ ^h^^ 


elected  magistrate.  a  column,  with  his  chin  resting  on  bis  hand. 

PORTICO,  in  architecture,  a  kind  of  Above  Uie  female  fignie  is  a  Cupid  preced- 

gallery  on  the  ground,  supported  by  co-  jq^  the  first  figure,  and  beckoniog  him  to 

himns,  where  people  walk  under  covert  advance.    This  first  figure  holds  a  dook  or 

PORTLAND-STONE,  is  a  dull  whitish  garment,  which  he  seems  anxious  to  htiag 

species  of  stope,  much  used  in  buildings ;  with  him,  but  which  adheres  to  the  aide  of 

it  is  composed  nf  a  coarse  grit,  cemented  the  portal  through  wbidi  be  has  passed.   lo 

together  by  an  ear^y  ^par :  it  will  not  this  comportment  there  are  two  trees,  oao 

strike  fire  yith  steel,  bpt  makes  a  violent  of  which  bonds  over  the  female  figure,  and 

effervescence  with  nitric  acid.  the  other  over  the  aged  one.    On  the  hot* 

PoRTLAW D  fwse,  a  Celebrated  funeral  vase  tpm  of  the  vase  there  is  another  figure  osi  « 

which  was  long  in  die  possession  of  the  Babe-  larger  scale  than  the  one  we  have  almd  j 

rmiiamily ;  bat  which  was  some  years  since  mentioned,  but  not  so  well  finished  nor  so 

purchased  for  1000  gumeas  by  the  Duke  of  elevated.    This  figure  poinU  with  its  finger 

Portland,  from  whom  it  has  derived  its  pre-  to  its  month.    The  dress  appears  to  be  cb- 

sent  name.    Its  height  is  abont  ten  uiches,  "ous  and  cumbersome,  and  above  there  ia 

and   its  diameter,   where  broadest,   six.  the  foliage  of  a  tree.    On  the  head  of  the 

There  are  a  variety  of  figures  upon  it,  of  figiwe  there  U  a  Plirygian  cap :  it  is  not 

most  exquisite  workmanship,  in  has  reUef,  ca«y  to  say  whether  this  figure  be  male  or 

of  white  opaque  glass,  raised  on  a  ground  of  female.    On  the  handles  of  the  vase  ana 

jleep  blue  glass,  which  appears  black,  ex-  represented  two  agfd  heads  with  the  earn  of 

cept  when  held  against  the  light.    It  ap.  a  qnadraped,  and  from  the  middle  of  th« 

pears  to  have  been  the  workof  many  years,  forehead  rises  a  kind  of  tree  without  leaves; 

imd  there  are  antiquarians  who  date  its  pro-  these  figures  are,  in  aU  prebability,  mere 

dnction  several  centuries  befiire  the  Chiiii.  ornaments,  and  have  no  connection  with 


tian  en ;  since,  w  has  been  said,  sculpture  the  rest  of  the  figqres,  ^r  the  story  repra* 

was  declining  in  excellence  ifi  the  time  of  Rented  on  the  vase. 

Alexander  the  Great.   Respecting  the  pur-  PORTL4NDIA,  m  botany,  so  named 

pose  of  this  vase,  and  what  the  figures  on  in  honour  of  the  Duchess  of  Portland,  a 

it  were  meaat  to  represent^  there  have  been  genus  of  the  Pentandria  Monogyma  dam 

a  variety  of  conjectures.    We  shall,  there-  and  ordf  r.    Natural  order  of  Rubiaeeas, 

fore,  give  a  short  account  of  the*  several  Jnssien.   Essential  chancer :  corolhi  chib, 

figures,  wifiiont  noticmg  any  of  the  theqi  fiinnel-shaped ;  anthen  tongitndinal ;  cap- 

ries  or  conjectures  that  haye  been  made  anle  five-cornered,  obtuse,  two-eelled,  two- 

•bont  them.  In  one  compartment  three  ex-  yalved,  many-seeded,  crowned  with  a  ttw^ 

qnisite  figures  are  placed  on  a  ruined  columo,  leaved  calyx.    There  are  fimr  species, 

the  capital  of  vrhich  is  fidlen,  and  lies  i|t  PORTMANTEAU,  a  do  ik  bag  of  doth, 

their  fret  among  other  disjointed  stones :  leather.  Sec,  in  which  the  eloak,  hneOi  ami 

they  sit  under  a  tree  on  loose  piles  of  stone,  other  habiliments  of  tnveUen  are  disposed 

The  middle  figure  is  a  female  in  a  reclinmg  and  laid  on  the  hone's  cropper.    Hie  same 

and  dying  attitude,  with  an  inverted  torch  name  is  abo  given  to  a  piece  of  Joiaeia* 

in  her  left  handy  the  elbow  of  which  sup-  work  fiutened  to  the  wall  ia  a  wardrobe. 


POS 

•rmoniy,  Stc.  prosier  for  the  hanging  on  of 
chMki,  hato^  &c 

PORTRAIT,  PounmAiTy  or  Podr- 
THAiTURE,  in  painting,  the  representation 
of  a  penen,  and  etpecially  of  a  face  done 
from  the  life.  In  this  iense  we  use  the 
term  portrait-painting:,  in  contradisttnction 
to  history-painting,  where  n  resembhince 
of  person  is  nsoaOj  disregarded.  Portraits, 
when  as  hvge  u  Uie  life,  are  oraally  painted 
in  oil-colours  -,  sometimes  they  are  painted 
in  miniatnre  with  water-cokMnSy  crayonsy 
pastils,  Sec.    See  Painting. 

PORTULACA,  in  botany,  pKnlane^  a  ge- 
nos  of  the  Dodecandrm  Monogynia  class 
and  order.  Natural  order  of  Snccnlenfs. 
PortabKee,  Jnssien.  Essential  clvracter: 
calyx  Md;  corolla  five-petalled ;  capsule 
one-celled,  mt  round,  or  three-Talved. 
There  are  twelve  «pecies ;  of  which  P.  ole- 
racea,  garden  purshme,  is  an  annual  her- 
baceous plant,  with  a  ronnd,  procnmbent, 
succulent  stem;  diffused  branches,  often 
throwing  out  fibres  at  the  joints ;  leaves 
wedge-shaped,  oblong,  bhmt,  fleshy,  see- 
sile,  clustered,  especially  at  the  ends  of  the 
branches :  flowen  sessile,  corollas  yellow, 
spreading;  it  is  a  native  of  botii  Indies, 
Chum,  and  Japan. 

PORTULACARIA,  in  botany,  a  genus, 
of  the  Pentandria  Trigynia  chus  and  order. 
JSssential  character:  calyx  two-leaved ;  pe> 
Cals  five ;  seed  one,  threc^«ded  and  willed. 
There  is  but  one  species,  viz.  P.  afim,  a  na* 
five  of  Africa. 

POSITION,  or  the  ml^  «f /«<«  Poii« 
TION,  otherwise  called  the  ruie  of  Fals* 
ROOD,  m  arithmetic,  is  a  rule  so  called^ 
because  hi  calcniating  on  several  false  num- 
bers taken  at  random,  as  if  they  were  the 
true  ones,  and  from  the  differences  found 
therein,  tlie  number  sought  is  determined. 
This  rule  is  either  sfasgle  or  double.  Single 
position  is  when  there  happens  in  the  pro- 
pesition  some  partition  of  nnmbers  mto 
parti  proportional,  in  which  case  the  ques* 
tion  may  be  resolved,  at  one  operation,  by 
this  rale.  Im^uie  a  number  at  pleasure, 
and  work  therewith  accordmg  to  the  tenor 
of  the  question,  as  if  it  were  the  true  num- 
ber:  and  what  proportion  tfiere  is  between 
the  Also  conclusion  and  the  fidse  propor- 
tion, such  proportion  the  given  number  haa 
to  the  nnmber  Bought.  Therefore  the  num- 
ber found  by  argumentation  shall  be  the 
SfBt  teiin  of  the  rale  of  three;  the  second 
number  soppoeed,  tiie  second  term;  and 
the  given  number,  the  third.  Or  the  result 
if  to  bt  regukted  by  this  proportieo,  t«. 


POS 

As  the  total  arising  ftom  the  cnor-  to  the 
true  total,  so  is  the  supposed  part  to  the 
true  one.  Example,  A,  B,  and  C,  deu-.'n« 
ing  to  boy  a  quantity  of  lead  to  the  value 
of  140L  agree  that  B  shall  pay  as  much 
again  as  A,  and  C  as  much  agam  as  B ; 
what  then  must  each  pay? 

Now  suppose  A  to  pay  102.  then  B  must 
pay  SOi  and  C  401.  the  total  of  whidi  is 
702.  but  should  be  1401.  Therefore,  if  70f. 
should  be  1401.  what  should  101.  be? 

Answer,  to/,  lor  A's  sliare,  which  dou- 
bled makes  401.  for  B's  share,  and  that 
again  doubled  gives  90L  for  C>s  share,  the 
total  of  which  is  140/.  Double  position  m 
when  there  can  be  no  partition  in  the  num- 
bers to  make  a  proportion.  In  this  case, 
therefore,  yon  must  make  a  supposition 
twice,  proceeding  therein  according  to  the 
tenor  of  tlie  question.  If  neither  of  the 
supposed  uumlierB  solve  the  proportion,  ob- 
serve the  errors,  and  whether  they  bo 
greater  or  less  than  the  supposition  requires, 
and  mark  the  errors  accordingly  with  the 
dgn  X  and^. 

Then  multiply  ^ntiafywise  the  one  po- 
sition by  the  other  error,  and  if  the  errors 
be  both  too  great,  or  both  too  little,  sub* 
tract  the  one  psoduct  firom  the  other,  ami 
divide  the  difievence  of  the  prodocu  by  the 
difference  of  th^  errois.  If  the  errors  be 
unlike,  as  tfacDne  -f  and  tiw  other  •^,  add 
the  products,  and  divide  the  sum  thereof 
by  the  sum  ef  the  emia  added  together  s 
for  the  proportion  of  the  errors  is  the  same 
with  the  proportion  of  the  excesses  or  de- 
fects of  the  numhen  supposed  to  be  the 
numbers  sought :  or  the  soppositiapa  and 
their  erron  being  placed  as  before,  work 
hf  thb  proportipii  as  a  general  rale,  viu 
as  the  difference  of  the  errors  if  alike ;  of 
their  sum,  if  unhke,  to  the  differenee  of 
the  suppositions,  so  either  error  to  a  fourth 
number,  which  accordingly,  added  to  or 
subtraOad  from  the  supposition  ^amst  it, 
will  answer  the  question* 

PoeiTion,  m  geometry.  Is  a  term  some* 
times  used  in  contradistinction  to  magnl« 
tude :  tlius  a  luie  is  sahl  to  be  given  In  po- 
sition, pssiHeae  du/c,  when  its  situation, 
bearing,  or  direction,  with  regard  to  some 
other  line,  is  given :  on  the  contrary,  a  hne 
is  given  hi  magmtnde,  when  its  length  is 
given,  hot  not  its  situation. 

POSITIVE,  a  term  of  relation  some- 
tiases  opposed  to  negative ;  hence  a  |»osi. 
tive  qaantity,  m  algebra,  is  a  real  or  i^ 
imntive  quantity,  or  a  quantity-  greater 
than  nothing :  thus  called  in  epposiiion  t« 


pot 


PCS 


pmimnd  hj the frirtM»#f  glM 
wtntaMed  bf 

^tite  cr  ptaf  cleetridtyrtbe  lattrr  to 
tk^  — IP*****  or  WMMO  dfcttiatj. 

PCM8E  ftmUMiwa.  The  fiower  of  Iho 
eoootjry  k  tlM  otteadoDoe  of  ail  kaigbli  aad 
othcn»  above  fifteca  ycm  of  006^  to 
the  flMriffia  qaeifiiv  rioUy  Ac 

POfiSEftilON  k  Cfro4bia ;  aetml, 
la  lavs  aetaal  penewioB  k, 
aftaiM/  oaten  into  laadi  and 
to  Uai  deieeadod 
the  laodior  leaeaietili  are  deeeeaded  to  a 
■HUit  aad  he  Ine  Bot  as  yet  actoally  eater- 
odiatotheak 

POSSESSIVE^  hi  gnaimar,  a  torm  ap- 
plied to  proaooBf  which  deaoto  the  eojoy- 
aietit  or  poamrioa  of  aay  thhig,  either  hi 
particalar  or  in  foawMwi;  as  aiaw,  nuae^ 
aad  laaii  thine ;  miUr^  ooib,  aad  9e$$«r^ 
yomn, 

POST,  a  word  •jmonimoof  with  mmrierp 
wUch  u  mppofed  to  be  origiaally  derifed 
from  bones  for  the  conTeyaaee  of  dis- 
patehen,  behiffpeslli,  or  phiced  at  coare- 
aient  distances,  as  nlMj*  or  changes  for 
these  Aligned,  and  nnaWe  to  proceed  the 
whole  Joarney  with  the  desired  speed. 
Hence  il  has  beoome  the  practioe  to  term 
horses  employed  for  this  and  sunihur  par- 
poses,  post-hotses  -,  their  riders,  post-boys; 
the  houses  for  the  reception  of  letten  ihns 


hytfe 
mby 
to 
first  who  ordained  the  hoiping  of  I 
this  porpose  only,  aad  the 
pearad  so  ratioaal  to 
tioos,  that  it  is  highly  probable, 
evcty  descriptioa  bai  now  reached  its  HM 
possible  periectioa. 

It  was  casloanfy,  ia  aacseat  tiass^  to 
ceavcy  inforantioa  by  boats,  aad  ia  cha- 
riotsy  exchmve  of  oa  foot  aad  hocaebacky 
nay,  evea  pigeons  have  been  tsugfit  tii  ftj 
him  pfaKO  to  place,  with  letters  attached 
to  them  i  ia  EngloBd, 
letters  were  called  carriefi,  which 
tauilyy  in  the  then  state  of  the  roads  a  I 
more  sypropriale  term  thaa  the 
imply^g,  m  oae  aceepution,   eaeeedpg 
swiftness.  LooisXL,Kiqgef  naBee,«rti- 
bhshed  the  first  regular  cooveyaaoe  ef  tUs 
descriptfon  ui  the  year  1464,  for  the  smt 
speedy  and  certam  mformatioB  he  tbsiikt 
it  necessary  to  posscm,  ooncemieg  thestils 
of  his  exteanve  dominions ;  the  atiKtj  sf 
the  inventiou  was  too  apparent  te  escspe 
the  observation  of  the  sanonadiBg  coati- 
nental  nations,  which  adopted  the  icka,  md 
each  suited  the  regnfaitions  to  their  owa  pc* 
cnliar  drcnmstanccs;  Eagfamd,  nlooe,sceBM 
lo  have  preferred  her  oM  and  tedioas  lys- 
tern  of  carriers,  till  the  twelfth  year  of  the 
reign  of  Charles  II.,  when  Fhriisaaat 


POST. 

pMM§^  an  act  wliidi  eaipowtrad  die  King  freighted  ^tk  sodi  letten  aad  paehcla  ■• 

toestebliihapostofficeyaiMl  to  appoiiit  m  have  betn  conveyed  daring  the  day,  either 

Poet-matter  General ;  from  that  time  to  the  to  the  office  m  Lombard-Meet,  or  to  that 

preaenti  nomeroos  other  actf  of  the  legiihir  phce  from   the  varioiia   receiru^^ffices 

tore  hare   been  made,  to  improve  and  scattered  jn  every  duectiony  by  the  letter* 

nmend  the  system,  which,  doring  the  time  earners,  who  wplk  throi«h  thear  districts 

•r  peace,  is  carried  on  by  an  incredible  ringing  a  beU  from  Avb  o'clock  to  six^  to 

■amber  of  deriu,  and  officers,  and  re-  collect  those  letters  which  hare  been  delay* 

celrers,  and  letter-carriers,   whose  regn-  ed  to  that  hite  hoor.    Tbe  coaches,  which 

larity  and  pnnctoality  are  not  to  be  exceed-  proceed  to  London  from  all  parti  of  tbe 

ed  in  aiqr  department  of  the  government.  In  kingdom,  regelate  theur  OMvements  so  as  to 

the  time  ofQoeen  Anne,  Sir  Thomas  Frank-  airive  by  six  o'ctock  each  morolng,  and 

land,  and  John  Evelyn,  Esqoire,  held  the  from  that  thne  the  sorters  at  Lombard* 

office  of  Post-OMSter  Qeoeral  jointly,  and  street  are  employed  in  preparing  the  letters 


a  salary  of  SOOOi.  per  annom,  for  the  different  carriers  waiting  to  receive 
nbont  which  time  the  following  noti«»  ap-  them,  who  generally  complete  their  deli* 
peared  in  the  London  Oasette.  '"These  very  by  twelve  at  noon, 
are  to  give  notice,  that  by  the  act  of  Pai^  Newspapers  are  conveyed  gratis  to  all 
fiameot  for  esteUishmg  a  general  pestnif-  parts  of  the  oonntry,  and  tf  frivolons,  vesm* 
fice,  all  letten  and  padiets  directed  to,  and  tioos,  or  malidoos  letters  are  sentdvooi^ 
sent  from  places  distant  ten  aulas  or  above,  the  mediam  of  the  post-office,  npoo  a  pnK 
from  the  said  office  in  London,  whwh,  be-  per  representation  tbe  money  is  returned  ; 
fore  the  second  of  this  mstant,  Jane,  were  peneni  are  also  appohiled  to  open  such  let- 
received  and  delivered  by  the  offioeit  of  teis  as  may  be  directed  to  hidividaals  im* 
the  penny-post,  are  now  saluted  to  the  property,  or  who  cannot  be  foood,  when 
same^tcs  of  postage  as  general  pest  le^  they  are  carefidly  inclosed  in  an  envelope, 
ters;  and  that  for  the  accoaunodation  of  explaining  why  the aeaf  bm  been  viohited, 
the  inhabitants  of  luch  places,  theur  letten  and  retwned  to  the  writer.  Letteia  di* 
will  be  conveyed  with  the  same  regularity  rected  toany  pertefEnghmd,  maybesent 
and  dispatch  as  formerly,  being  first  taxed  withont  paying ;  or  the  receiver  will  take 
vrith  the  rates,  aad  staisped  nrith  the  mark  the  poatoge,  aad  the  receipt,  or  non* 
of  the  general  pestfoffice ;  and  that  all  par*  payment,  is  explained  to  the  carrien  by 
ceb  will  likewise  be  taxed  at  the  rate  of  marks  stamped  on  the  letter;  bat  all  letten 
two  shiUinii  per  ovnee^  as  the  said  act  di-  sent  oat  of  England  nmst  be  payed  for 
rects.*  en  putting  them  into  the  office.     Other 

Although  the  valae  of  aMney  has  iafi-  maika,  pointiiig  out  the  day  and  hour  of 

mtely  decreased  suwe  the  above  period,socfa  putting  the  letter  into  the  receiver's  hands, 

bm  been  the  increase  in  commeree,  and  prevent  the  possibility  of  neglect  without 

trade,aadpopulatioB,thattheehargcsforthe  diseovery,  and  so  great  is  thevigihmce  of 

conveyance  of  letten  is  still  comparatively  the  offiMs,  diet  though  millions  of  money 

Bsederate,  as  a  single  letter  is  sent  one  bun*  pan  through  the  post-office,  it  is  a  very 

dred  aad  fifty  miles  for  eight-penee.  This  may  rare  circumstance  that  diriionesty  is  daco- 

be  attributed,  in  a  great  mensure,  besides,  to  verediathe  sorten  or  carrien:  when  an 

the  modem  hivcnrion  of  mail  rnachm,  for  mdividual  commits  a  theft  of  tids  descrip* 

which  the  public  are  indebted  to  Mr.  Pal*  tion,  he  is  pursued  with  unrelenting  seve- 

mer,  who  bm  not,  however,  reaped  thatad-  rity  to  punishment,  and  the  office  makes 

vaatsge  from  it  orighnDy  intended*  Tliose  good  the  km. 

that  have  tmveUed  hi  these  veUelea  need  The  general  poet-office  was  originally  si- 

not  be  informed  of  their  lupid  motions,  nor  tuated    in    Ckmk-hDie,    near    Dowgate, 

of  the  constant  unmtermpted  assidaity  of  whence  it  wm  afterwards  removed  to  the 

theeeacfamen,  the  gaards,  the  officen  of  BteckSwan,  in  Birimpsgate^treet,  and  fi- 

Ihe  difierent  post*towns,  and  even  of  the  mdly  to  tbe  nmnrion  of  Sir  Robert  Vyner, 

hostlers,  to  expedite  their  pn^ress,  and  to  m  Lombard-street;   and  altboi^  It  has 

thsse  who  have  not,  and  foreigners,  the  re*  been  repeatedly  enlarged  and  improved, 

galatious  under 'which  ffiey  are  placed,  meat  and  may  anwer  for  the  purposes  reqnhed, 

iNe  an  exalted  idea  of  the  coauaerdalcha-  yetitanrntbe  admitted,  that  such  an  es> 

lacter  of  the  British  nntion.  tobliihBMnt  wnmies  an  uniform  and  superb 

At  eight  o'clock  in  the  evening  of  eeeiy  boildiqg. 

foy,  the  mail  conckee  d^artfina  London^  The  peaay-poot,  as  it  wm  termed  for 
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■Mie  thu  a  century,  origiiMited  fitmi  the  tiiiiiktii|^  peraons  do  find  each  diipttclies  mm 
pablic  spirit  of  a  merchent,  mmed  Docwra,  do  answer  tbeir  reasonable  eapectations.* 
and  a  Mr.  Mnmy,  who,  with  much  diffi-  An  establishment  of  decided  and  obvious 
cnlty  and  great  expense,  in  the  reign  of  ntiUcy,  like  that  of  the  penny-post,  could  npt 
Charles  IL,  proceeded  so  lar  as  to  establish  ^1  of  sncceeding  in  time,  and  atrcordingly  we 
H;  bat,  strange  and  perverse  as  it  may  ap-  lind,ithasfloarishedformoretlianahnndre(t 
pear,  every  species  of  opposition  and  mis-  years;  bnt  well-fonnded  complaints  were 
lepresentation  attended  its  progress,  both  sometimesorgedagainstitdaringthatperiody 
firom  the  pablic  and  the  government,  and,  which  at  length  induced  the  government  to 
niter  a  trial  with  the  latter  in  the  court  of  take  it  under  their  immediate  inspection,  at 
King's  Beach,  the  projectors  had  the  morti-  the  close  of  the  last  centnry,  when,  in  order 
fieation  to  find  it  hdjndged  to  belong  to  the  lo  meet  tiie  increased  expences  of  every 
Dnke  of  York,  as  a  branch  of  the  general  portion  of  the  undertaking,  it  was  deter- 
post-office.  Buncd  to  doable  the  cfaaigej'^uid  from  that 
In  an  advertisement  issued  by  them,  in  period  it  received  the  denommation  of  the 
1681,  they  si^,  ''  that  undertakers  have  set  two-penny  post  In  order  to  fiKilitate  the 
np,  and  hitherto  earned  on  the  said  prac-  conveyance  of  lettera  and  packets,  boys  are 
tice  with  mnch  pains  and  industry,  and  at  employed,  who  ride  small  swift  hones  to  and 
the  expence  of  a  great  som  of  money,  and  from  the  principal  office  situated  in  Gerard- 
are  as  detirons  to  continac  it  for  the  pablic  street,  Soho,  where  may  be  seen  a  minia* 
service  of  their  native  place,  as  to  benefit  tore  copy  of  the  proceedings  at  the  general 
themselves  thereby ;  yet  they  have  met  post-office,  already  described, 
with  much  opposition,  and  mai^  discou*  POST-o^,  a  general  post-office,  was 
ragements  from  the  self-hiteiested,  the  en-  erected  it  Charles  II.  c.  35.  It  was  made 
yiotts,  and  the  ignorant :  firom  the  last  of  perpetual,  and  part  of  the  general  fimd, 
which  (to  pass  by  the  otiiers  at  present)  3  George  I.  c  7.  The  postmaster  ii  not 
there  are  daily  complaints  of  the  delays  of  like  a  common  carrier,  and  is  not  answer- 
letlen  causelessly  charged  on  the  office,  able  for  the  loss  of  any  money  by  post,  nor 
which  hath  proved  very  injurious  to  the  can  the  ceantry  postmaster  add  any  diurgt 
progress  and  prosperity  of  their  honest  de*  to  the  postage  for  oarrymg  the  letters  out  to 
sign,  and  hindering  the  inhabitanu  from  the  mhabiUnts  of  the  town.  The  case  has 
reaping  the  advantage  and  conveniency  been  sevenU  tones  tried  and  decided.  A 
thereof."  After  some  explanations  how  prindpalobjectin  the  erection  of  the  post- 
the  delay  complained  of  occurred  through  office  was  in  order  to  have  the  means  of  in- 
the  carelessness  of  penons  not  connectod  specting  letters  of  individuals,  and  discover* 
with  the  undertaking,  they  add,  "  for  some  lag  attempts  against  the  Government,  (see 
remedy  to  prevent  such  nnjost  reflectiona  the  Ordnance  1657) ;  and  now  letters  vmj 
for  the  time  to  come,  and  that  any  person  lie  opened  by  an  order  fiiom  a  Secretary  of 
may  discover  where  the  lanit  lies,  if  his  let>  State.  For  this,  and  other  purposes,  there 
ter  be  delayed,  the  undertakers  have  pro-  are  several  penalties  levied  upon  persons 
vided  stamps  of  the  Uke  form  in  the  margin,  oarrying  or  sending  letters  by  private  con- 
(simiUr  to  those  still  used)  which  shall  be  veyance.  Letters  coming  by  private  ships 
set  on  each  letter  every  hour  of  the  day  ;  from  abroad,  and  even  letters  belonging  to 
(at  the  time  they  are  given  out  of  their  of-  the  owners  must  also  pass  through  the  post* 
fioe  for  delivery)  and  all  persons  are  to  ex-  office. 

pect  their  letters  in  an  hour  (little  more  Post,  in  the  military  art,  is  any  place 

or  less)  after  the  time  stamped,  according  or  spot  of  ground,  fortified  or  not,  where  a 

as  the  distance  is  further  from,  or  nearer  to,  body  of  men  may  make  a  stuid  and  fortify 

the  office  from  whence  they  are  seift ;  and  themselves,  or  remain  in  a  condition  to  fight 

if  people  will  but  consider,  that  there  most  an  enemy.    Hence  it  Is  said,  that  the  post 

be  an  hour's  time  allowed  for  collecting  was  relieved,  tlic  post  was  taken  swoid  u> 

every  round  of  letters,  another  for  sorting  hand,  &c. 

and  distributing,  and  a  third  for  delivery.  Post,  adeiaiccd,isa  spotof  ground  seiied 

(besides  an  over-allowanca  for  remote  paru)  by  a  party  to  secure  the  anny,  and  cover 

they  would  not  so  often  misUke  in  their  the  posU  that  are  behind, 

reckonings,  and  expect  a  letter  should  go  BOSTERN,  in  fortification,  is  a  small 

or  come  as  soon  as  if  a  special  messenger  gate  generally  made  in  the  angle  of  the  flaak 

ware  immediately  sent  away  with  it,  al*  of  a  bastion,  or  in  that  of  the  cnrtm,  or 

though  they  hope,  that  all  ingenuous  and  near  the  oriUon,  descending  into  the  ditcfaj 
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by  whidi  the  sarraon  may  march  io  and 
«at  onperceiTed  by  the  enemy,  either  to 
telieve  the  works,  or  to  make  private  sal- 
iiet,  &c. 

POSTIL,  a  name  anciently  given  to  a 
note  in  the  margin  of  the  bible,  and  after* 
wards  to  one  in  any  other  book  posterior  to 
Ifaetext 

POSTING,  among  merchants,  the  put* 
ling  an  account  forward  from  one  bopk  to 
another,  particnlariy  from  the  jonmal  or 
sva8te*book  to  the  ledger. 

POSTULATE,  in  mathematics,  ice  it 
described  to  be  soch  an  easy  and  self-evi- 
dent supposition,  as  needs  no  explication 
or  illustration  to  render  it  intelligible  j  as, 
Ibat  a  right  line  may  be  drawn  from  one 
point  to  another.  That  a  circle  may  be 
described  on  any  centre  given,  of  any  magr 
oitnde.  Sec, ;  however,  authors  are  not  well 
agreed  as  to  the  signification  of  the  term 
postnlatum ;  some  make  the  difference  be- 
tween axioms  and  postulata  to  be  the  same 
•I. that  between  theorems  and  problems; 
axioms,  accordhig  to  those  authors,  being 
truths  that  require  no  demonstration.  But 
others  will  have  it,  that  axioms  are  primitive 
and  common  to  all  things,  partaking  of 
the  nature  of  quantity,  and  which  therefore 
nay  become  the  objects  of  nuithematical 
scienee :  sucl^  as  number,  time,  extension, 
weight,  motion,  &c.  and  that  postulata  re- 
bte  particnlariy  to  magnitudes,  strictly  so 
called,  as  to  thmgs  having  local  extension, 
such  as  lines,  surfiices,  and  solids ;  so  that  in 
this  sense  of  the  woid  postnlatum,  Euclid, 
besides  auoms,  or  those  principles  whidi 
are  common  to  all  kinds  of  quantities,  has 
assumed  certain  postulata  to  be  granted 
him  peculiar  to  extensive  magnitude.  Hence 
aeveral  of  the  principles  assumed  in  his 
Elements,  and  ranked  among  the  axionu 
by  tiie  modems,  are  by  Proclus  ranked 
among  the  postulata,  which  has  induced 
Dr.  Wallis  to  judge,  that  the  last  of  the  two 
fenses  given  to  the  term  postufaitnm  is  most 
agreeable  to  the  meamng  of  the  ancient 
geometers. 

POSTURE,  in  painting  and  sculptutv, 
the  situation  of  a  figure  with  regard  to  the 
eye,  and  of  the  several  principal  members 
thereof  with  regard  to  one  another,  vrbere- 
by  its  action  is  expressed.  A  considerable 
part  of  the  art  of  a  pamter  consists  io  ed- 
iting the  postures,  in  giving  the  most 
agreeable  postures  to  his  figures,  in  aceom- 
inodating  them  to  the  characters  of  the  re- 
spective figures,  and  the  part  each  has  in 
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the  action,  and  aa^onducting  and  pnrMung 
them  throughout. 

POTAMOOETON,  in  botsny,  pond^ 
weed^  a  genus  of  the  Tetrandria  Tetragynia 
ckos  and  oider.  Natural  order  of  Inun* 
dat».  Naiades,  Jussieu.  Essential  cha- 
racter:  calyx  none ;  petals  fom^;  style  none  ; 
seeds  four.  There  are  fourteen  species; 
these  are  perennial,  herbaceous  planu,  in- 
habitants of  the  vrater. 

POTASH,  in  chemistry,    a  substance 
which  is  procured  from  the  burnt  ashes  of 
vegetables,  hence  the  termination  «s/b;  the 
prefix  fot  was  given  on  account  of  its  being 
prepared  in  iron  pots.     It  obtained  the 
name  of  vegetable  alkali,  becaqse  it  was 
supposed  to  exist  only  in  vegetable  sub- 
stances:    and  being  prepared  from  nitre 
and  tartar,  it  was  called  the  ^  alkali  bf 
nitre,''  and  likewise  ^  salt  of  tartar,"  a  name 
by  which  it  is  still  known  in  the  shops.    By 
some  it  is  distinguished  by  the  name  of 
<<  kali,"  the  phmt  from  which  it  was  origi- 
naUy  procured.  This  subsUhce,  in  its  rough 
state,  is  prepared  by  burning  wood,  or  otlier 
vegetable  matter,  and  thus  reducing  them 
to  ashes.    The  ashes  are  washed  repeatedly 
with  fresh  waters,  till  the  liquid  comes  off 
perfectly  tasteless.  The  liquid  tlius  obtained 
is  evaporated,  and  thcf  salt  obtamed  is  pot- 
ash.   If  this  substance  is  exposed  to  a  red 
heat,  many  of  the  substances  which  are 
mixed  witli  it  are  driven  off,  and  what  re- 
mains is  much  whiter,  and  on  account  of  its 
colour  it  is  called  **  pearl-ash.'*  .  In  this 
state  it  is  deemed  sufficiently  pure  for  the 
ordmary  purposes  of  life,  though  by  no 
means  adapted  to  the  purposes  of  the  expe- 
rimental chemist.    Even  vrfaen  apparently 
freed  from  all  extraneous  substances,  it  is 
found  to  possess  very  different  properties 
after  haring  been  subjected  to  certain  pro- 
cesses.   In  one  state  it  is  mild  and  inactive ; 
in  another  extremely  acrid  and  corrosive. 
In  the  former  case  it  is  united  with  carbonic 
add  gas,  and  is  a  carbonate  of  potash,  and 
not  pure  potash.    When  deprived  of  thi^ 
add  gas,  it  is  powerihl,  coirosive,  and  high- 
ly caustic.    Different  metiiods  have  been 
proposed  by  different  chemists  to  obtain 
(his substance  quite  pure:  we  shall  trans- 
cribe that  given  by  Proftssor  Lowits,  of 
Petersbuigh.    He  boils  in  an  ufon  pot  fiir 
two  or  three  hours  any  quantity  of  potash 
with  double  iu  wdght  of  quicklime,  and 
eight  times  the  weight  of  the  whole  nrixture 
of  distilled  or  rain  water.    The  liquor  is  to 
be  set  by  to  oool^  and  fkea  filfered  an(( 
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«vapoimtody  till  a  thick  p^Nicle  if  fonn^  on  to  the  diMoverict,  we  ihall  proceed  to  grv« 

tiie  snrfoce.    It  is  then*  set' by  till  crystak  badio  ecconnt,  Inving  attended  tlie  lepetf* 

•re  ibnned  on  it,  which  are  crystals  of  ex-  tion  of  his  experiments  at  the  leetorea  deK^ 

tianeoos  sallSt  that  are  to  he  remoTed.  The  yered  hut  spring  at  the  Royal  Inatital 


eraporation  is  to  be  oontinned,  and  the  se*  Mr.  Davy,  in  his  Ihst  attempts  to 
veral  pellicles  removed  as  ftst  u  they  are  pose  the  alkalies,  made  nse  of  the 
formed.  When  thefloid  ceases  to  boil,  and  solutions,  and  fitiled.  He  next  nmde  «se  of 
no  more  pellicles  arise,  it  is  removed  from  the  potash  in  a  state  of  igneous  fssioPyWhicfe 
th^  fire,  and  kept  stirring  till  it  is  cold.  It  he  brought  withm  the  sphere  of  the  gaitaaie 
is  then  dissolved  in  double  its  weight  of  battery:  with  this  also  he  was  uasaeecsrfU 
water;  the  solution  is  filtered  and  evapo-  in  the  main  point;  but  some  brilliant  pla- 
nted in  a  glass  retort,  till  regular  crystals  nomena  were  prodooed.  The  potash  np- 
begin  to  be  deposited.  \¥hen  a  sufficient  peered  a  eondudor  hi  a  high  degree :  a 
quantity  has  been  fiirmed,  the  liquid  is  de>  most  intense  light  was  exhibited  at  the  ne- 
canted,  and  the  salt  is  re-dissoWed  after  it  gattve  wire,  and  a  column  of  flame,  wplnch 
is  snfiered  to  drain,  in  the  same  quantity  of  seemed  to  be  owing  to  the  developemesit  of 
water.  The  decanted  liquor  is  preserved  combastible  matter,  arose  fii>m  the  point  af 
in  a  welUslosed  bottle  for  several  days,  tHl  contact.  Mr.  Davy  next  tried  several  ck- 
It  subside  and  become  clear.  It  is  then  de-  periments  on  the  electrisation  of  potash 
canted,  eiraporated,  and  crystaUiaed  again,  rendered  fluid  by  heat,  with  the  hope  of 
and  the  process  repeated  as  long  as  the  bemg  able  to  collect  the  combustile  matter, 
crystals  afibrd  with  the  least  quantity  of  but  he  was  still  unsaccessfiil,  **  aod  I  only/ 
water  aohitions  that  are  perfectly  limpid.  says  he,  **  attained  my  object  by  ciaptoyiog 

Potmh  thus  obtained  is  a  white  solid  electricity  as  the  common  agent  for  fissiea 

substance,  which  is  susceptible  of  crystalK-  and  decomporitran."  Potash  peifectly  dried 

ntion   hi  long  compressed,  quadrangular  byignltiott  is  a  noo-^onductori  by  a  very 

prisms,  terminating  in  sharp-pointed  pyrar  slight  addition  of  moistnre,  which  doaa  aot 

mids.    These  crystals,  which  are  only  ob-  perceptibly  destroy  its  aggregatioii,  it  is 

tained  from  very  concentimted  solutioiis  are  rendered  a  conductor,  and  in  this  atata  it 

soft  and  deliquescent.     The  taste  is  ex-  readily  fuses  and  decomposes  by  stroi^ 

tremdy  acrid ;  and  it  is  so  corrosive,  that  electrical  powers.    A  small  pieee  of  poie 

it  destroys  the  texture  of  the  skin  the  mo-  potash  was  phieed  upon  an  insufaited  diac  of 

meni  it  toadies  it :  hence  it  has  derived  the  platina,  couected  with  the  negative  aida  of 

Banseofcan8tic,andisempk>yedhisnrgei7  the  battery,  in  a  state  of  intense  activify; 

for  the  purpose  of  opening  abscesses,  or  for  and  a  pbitiaa  wire,  eonunaiiieatmg  with  the 

destroying  excrescences.    Its  specific  gra-  positive  side,  was  brought  in  contact  with 

vity  is  aboat  1.7.    By  a  simthu'  mode  to  the  upper  tur&oe  of  flw  alkali,  avivid  ms 

that  above  described,  pure  soda  may  be  tion  took  pfaice,  and  the  potmh  began  to 

prepared,  snbstitatiBg  the   carbonate   of  fine  at  both  pomts  of  electriatiQn.    Thero 

aoda  for  the  peari-ash.    They  both  possem  was  a  riolcnt  efferteaeence  at  the  upper 

the  followmg  properties :— 1.  They  convert  surfiMC ;  at  the  lower,  or  negative  saifiM^ 

vegetable  blues  hito  a  green  colour,    f.  there  ^ras  no  liberation  ofehhticflaid;  baa 
llMy  poweHuOy  attract  moisture.  3.  They    small  globules,  havhig  a  high  metOicfaiitio, 

readily  dinoWe  in  water,  and  produce  heat  appeared;   these  were  shnihir  m  visihia 

daring  the  sohition.    They  are  not  vohiti-  character  to  quieksUver :  seme  of  them 

filed  by  a  moderate  heat,  hence  they  are  bomt  with  explosion  and  bright  flame  aa 

called  fixed'  aUcaHes.    Fixed  alkaiies  have  soon  as  they  were  formed,  and  otheia  ro- 

till  very  lately  been  nnmbered  among  the  mained,  and  were  merely  tarnished,  and 

eimple  substances,  not,  however,  vridmat  finally  covered  with  a  white  fifaa,  which 
exciting  hi  the  minds  of  chemists  a  saspidon    formed  on  them.    **  These  globalei^''  said 

that  they  were  compounds.  Professor  Davy  the  professor,  ^^nnmaronsexpcrimenlssooo 

has,  hi  the  come  of  the  presentand  pre*-  shewed  to  be  the  substance  I  ww  in  seardi 

cedmg  years,  pat  flie  matter  beyond  all  of,  mmI  ■  pgmiiiar  inlUmiT»^i^u  yriflplft  th#t 

doubt,  and  has  proved  to  the  sathfiictkin  of  basis  of  potash.    I  found  that  the  platina 

every  chemist,  that  they  are  campomid  of  was  in  no  way  connected  with  the  reahlt, 

oxygen  and  eertahi  metallic  haaes,  to  which  eaeept  aa  the  medram  for  exhibitiag  the 

ha  hH  given  the  naaMs  of  dectrical  powers  of  decompodlion ;  aad  a 

POTASIUM,  andSoDitni,orSoiMkicM.  substance  of  the  same  kmd  waapiodaeed 
Of  these,  and  of  the  experiments  which  led     when  pieces  of  copper,  silver,  gold,  phm- 


POTJESIUM. 


tafByortfOi  ciMf ccil|  ware  cmpbiywlior 
ipletfaig  tlie  drcnt" 
8«te,  wlMn  acted  upon  in  the  Muoe 
%  eiklWted  ao  uelogoiis  rendti  end  tiM 

efleett  eqMlly  teok  piMe  in  the  •( 
phera,  aiMl  when  the  tUudi  vat  aeted 
m  the  vaaiani  of  an  exhaotted  receiver; 
hat  theie  globolee  coald  not  m  either  caio 
be  prodaeed  froai  oyMdliied  alkalkt. 
When  a  inhale  of  the  haM  of  potaih  wai 
expoted  to  the  atmoaphei^,  it  loinMdiately 
attracted  oxTfea,  aad  a  white  crvt  fbroied 
apon  it,  which  proved  to  be  para  polath. 
When  the  |{lobalM  were  ttniafly  heated 
aad  tbea  fospeaded  ia  oxygea  gai,  a  vapid 
eombaitioa  with  a  hriUiant  white  tene  was 
prodocedy  and  theee  metallic  gtobalei  were 
cooverted  to  an  alkali,  whose  weight  great- 
1^  exceeded  that  of  the  comboitible  matter 
coMomed.  When  Mr.  Davy  had  thai  de- 
tected the  baM«  of  the  fixed  alkalies,  he 
had  considenble  diAoally  to  preaerve  aad 
confine  them,  so  as  to  eiamiae  their  pro- 
perties and  sabmit  them  to  experiments. 
He  foand,  however,  at  length,  that  in  re* 
eently  distilled  naphtha  they  may  be  pre- 
served many  days,  and  that  their  physical 
properties  amy  be  eanly  exaanned  in  the 
atmosphere,  when  they  are  covered  by  a 
thiafilmofit.  The  basis  of  potash,  at  dO" 
Fahrenheit,  is  on^  imperlectly  flaid;  at 
ro^it  becoasm  more  flaid;  and  at  10(f  its 
fiaidity  is  perfect,  so  that  difiercat  gtobales 
asay  be  easily  niade  to  ran  into  one.  At 
50*  it  becoasm  a  soft  nd  amDeahle  solid, 
which  hm  die  lastre  of  poliihediaver;  nd 
adB  at  aboot  the  freeang  pomt  of  water 
it  hecesBCi  harder  nd  britlie,  nd  when 
brokaa  in  ftagamnte  eahihilB  a  oystelliied 
taxtare,  of  pedect  whitePMi  and  high  asa* 
tallic  spicndoar.     To  be  converted  mto 


it 

h^  that  of  the  red  heat  It  is  an  excellent 
condaetor  of  heat,  and  a  perfect  condactar 
efeteetridty. 

BfeanhKiig  the  ateteb  in  ail  these  pn* 
peniM,  it  is,  howevar,  reamikably  dlflerait 
from  a^r  of  them  in  spadfic  gravity  i  §ar  H 
will  not  «nk  in  doable  distilled  naphtha, 
vrhase  specific  gravity  is  only  .770,  that 
of  water  being  considered  m  1X00.  Mr. 
Davy  has  determined  by  expcriasent  that 
in  specific  gravity  is  to  that  of  amitaiy  m 
10  to  fiSp  wfbkk  gives  a  proportion  to  that 
elimler  nearly  Mfi  to  10;  so  that  it  is  the 
Mgbtest  iaid  body  known.  WhenthMsah- 
stenee  is  inlrodnead  into  oayanfialic  add 
fsa,  H  boras  spoataneonsly  with  a  bright 
xad  light,mid  annate  of  potash  is  fiMased. 
When  thrown  open  water,  it 


it  with  great  violence,  and  an  iostanhmeoas 
exploshm  is  prodaeed  with  brilliant  fiame, 
and  a  solation  of  pore  potesh  is  the  resalt. 

When  a  globale  is  placed  apon  ice,  not 
even  the  solid  larm  of  the  two  sabstaaom 
can  prevent  their  anion;  Ibr  it  instently 
bams  with  a  bright  fiame,  and  a  deep  hole 
b  made  in  the  ice,  which  is  found  to  coi^ 
tarn  a  solatioo  of  potash.  When  a  globale  is 
dropped  apon  moistened  tnnneric  paper,  it 
immediately  bans,  and  moves  rapidly  apon 
the  paper,  m  if  m  search  of  moisture,  leav* 
lag  behind  it  adeep  reddidi  brown  trace.  So 
strong  is  the  attraction  of  the  basis  of  pot- 
ash for  oxygen,  that  it  discovers  and  deooni> 
poses  the  small  qaantities  of  water  coirtaiB- 
ed  hi  alcohol  aiid  ether,  even  when  thej 
are  carefully  purified.  When  thrown  into 
the  mineral  acids,  it  infiaasm  aad  boms  on 
the  sarftoe.  In  sulphuric  add,  sulphate  of 
potash  is  fotmed ;  in  nitrons  add,  nitrous 
gm  is  disengaged,  and  nitrate  of  potash 
formed.  When  brought  in  contact  with 
a  piece  of  phosphoroas,  aad  pressed  iqpon, 
them  is  a  considerable  action:  they  b^ 
eoase  fiaid  together,  bum,  and  prodoce 
phosphate  of  potash.  Whea  a  globale  is 
aaade  to  toach  a  gtobnle  of  mercuiy  aboat 
twice  M  laige,  they  combine  with  eonsUera- 
ble  heat;  the  compound  is  flaid  at  the  tem- 
perature of  its  Ibrination :  but  when  cod  it 
appears  as  a  solid  awtal,  similar  in  cdoar 
to  sBver.  If  this  eompoaad  be  exposed 
to  air,  it  rapidly  absorbs  oxygen ;  potmh 
vrhich  deliqnesom  is  formed ;  and  in  a  lew 
miautes  the  mercury  li  fiNBid  pun  and  as* 
altered. 

When  a  globule  of  the  amalgm  is  Ihrvwn 
into  water,  it  rapidly  decomposes  it  wHb 
a  himii^  noise,  potash  is  fimned,  hydrogen 
disengaged,  and  the  mercery  reamin  firea. 
The  bads  of  potash  readily  reduces  metallic 
oxides  whea  heated  In  contact  with  theas. 
It  decomposes  common  ghns  by  a  geatla 
heat,  and  at  a  red  heat  eflects  a  chai«a 
etten  in  the  parest  glass.  Mr.  Davy  hn 
discovered  that  its  base, -like  that  of  potadi, 
is  vrhita,opa^pw,  nd  has  the  lustre  of  diver. 
The  priyeity  of  weldmg,  which  behiQgi  to 
iron  aad  platina,  at  a  white  heat  only,  is 
'  by  this  mhstanceat  coauaon  tea^ 
It  is  vary  dnnhur,  in  its  mom  ol^ 
properties  te  the  ban  of  potash  i  bat 
it  hn  greater  specific  gnvity,  bdng  to  that 
of  water  aeaity  n  nme  to  ten,  or  n  .9340 
to  1.0000.  In  oxygen  gm  it  prodaces  a 
and  seads  forth  bright  sparks, 
a  very  heantifid  eflect.  In 
•xy-anriatic  add  gm  H  bans  vividly,  with 
sdntfflatioas  of  a  bright  n4 


tolonr.  In  the  quantity  of  j^f  it  rendert 
niercary  a  fixed  ftolid,  of  the  colour  of 
tilver,  and  fonns  an  alloy  with  tin.  When 
amalgamated  with  mercnryj  the  amalgam 
vnH  combine  with  other  metals. 

Mr. .  Davy  tried  this  with  iron  and  pla* 
tina,  and  had  reason  to  belieTe  that  these 
latter  metals  remain  in  combination  with 
the  mercury,  even  when  deprived  of  the 
new  sttbstaoce  by  exposure  to  the  air. 
Fh>a  several  curious  and  ingenious  experi- 
ments to  ascertain  the  proportions  of  the 
'bases  and  oxygen  m  the  two  fixed  alkalies, 
he  concludes  that  100  parts  of  potash  con- 
sist of  about  84  ba^is,  and  16  oxygen;  and 
100  parts  of  soda  consist  of  about  76  or  77 
basis,  and  24  or  23  oxygen ;  or  that  potash 
may  be  considered  as  consisting  of  about 

6  parts  basis,  and  1  of  oxygen ;  and  soda  of 

7  basis,  and  8  oxygen.  In  reply  to  the 
question,  whether  the  bases  of  potash  and 
soda  should  be  called  metals,  it  may  be 
said  that  they  a^tee  witii  metals  in  opacity, 
lustre,  malleability,  conducting  powers  as 
to  heat  and  electricity,  and  in  their  quali- 
ties of  chemical  combination.  Even  their 
low  specific  gravity  does  not  appear  a  suf- 
ficient reason  for  making  them  a  new  class ; 
fiat  amongst  the  metals  tliemselves  there 
are  remarkable  differences  in  this  respect, 
plattna  being  nearly  four  times  as  heavy 
as  teUurium;  and  teUorinm  is  not  much 
more  than  six  times  as  heavy  as  the  basis  of 
soda.  Conceiving  the  basis  of  the  two 
fixed  alkalies  to  be  metals,  Mr.  Davy  Ims 
named  one  Potasium,  and  the  other  Sodium ; 
adopting  that  termination  which,  by  com- 
mon consent,  has  been  applied  to  other 
newly  discovered  metals. 

On  an  examination  of  the  volatile  alkali, 
and  at\er  a  great  number  of  complex 
and  tedious  experiments,  Mr.  Davy  saw 
reason  to  conclude  that  ammonia  contains 
oxygen  as  an  essential  ingredient,  and  tliat 
this  cannot  well  be  estimated  at  less  than 
7  or  8  parts  in  the  bondred :  this  body  may 
therefore,  as  he  says,  be  considered  as  the 
principle  of  alkalescence,  with  as  much 
reason  as  the  French  have  made  it  the 
principle  of  acidity.  After  making  some 
l^neral  remarks  on  the  preceding  facts, 
be  suggests  the  probability  that  the  nm- 
riatic,  fluoric,  and  boracic  acids,  all  con- 
tain oxygen  as  one  of  their  constituent 
principles.  The  earths  of  baiytes  and 
■trontian,  as  being  most  analogous  to  the 
alkalies,  were  likewise  examined,  and  both 
{yielded  oxygen.  In  concluding  this  very 
mportant  commanicationy  Mr.  Davy  r«* 


POT 

marks  that  an  immense  variety  of  objects^ 
ofresearch  is  presented  in  the  powers  and 
affinities  of  the  new  metals  produced  from 
the  alkalies.  In  themselves  they  will  oa* 
doubtedly  prove  powerful  agents  for 
lysis;  and  havhug  an  aflhiity  fi»r 
stronger  than  any  other  known  substances, 
they  may  possibly  supersede  the  applica- 
tion of  electricity  to  some  of  Aie  ondeeoiB- 
ponnded  bodies.  Further  experiments,  iC 
is  said,  have  enabled  Mr.  Davy,  since  hia 
communication  to  the 'Royal  Society,  froar 
which  the  above  has  been  partly  abridged, 
to  decompose  in  the  most  satisfactory  man- 
ner, this  bary  tes  and  strontites,  and  to  show 
tliat  the  otiier  alkaline  earths, are  oxides  of 
highly  combustible  metals.  It  cannot  now 
be  doubted  drat,  in  the  hands  of  this  great 
chemist,  other  bodies,  hitherto,  deemed 
simple,  or  at  least  never  yet  analysed,  vrill 
speedily  yield  to  the  powers  eitberofthe 
lUghly  inflammable  metals  already  discover- 
ed, or  of  a  still  further  increase  of  the  gal- 
vanic battery.  Mr.  Davy  has  decomposed 
carbonic  acid  by  means  of  those  metab, 
has  oxydated  them  by  muriatic  acid ; 
an  excellent  writer  says,  "  it  is  now  by  no 
means  improbable  that  chareoal  itself  hi- 
therto regarded  as  the  most  refiactory 
of  all  substances,  may  be  decomposed  by 
tlie  new  instruments ;  and  that  the  meanr 
of  obfeauiing  it  pure,  and  even  chrystallixed, 
shall  at  last  be  found ;  a  discovery  which 
would  enable  art  to  vie  vritli  nature  in  the  fa- 
brication of  her  most  valuable  produce.**  At 
any  rate  to  use  the  words  of  the  Professor 
himself:  *'  In  sciences  kindred  to  chemis- 
try, tlie  knowledge  of  the  nature  of  the  al- 
kalies, and  the  analogies  arising  in  conae- 
qnence,  will  open  many  new  views;  they 
may  lead  to  the  solution  of  many  problcma 
in  geology,  and  show  that  agents  may  have 
operated  in  tlie  formation  of  rocks  awl 
earths,  which  have  not  hitherto  been  suspect- 
ed to  exist.**  See  Philosophical  TrensactioBa 
of  the  Royal  Society  for  1808.  Part  I. 
.  POT  s^oae,  in  mineralogy,  a  species  of 
the  Clay  geons.  Hie  colour  of  this  nuneial 
is  a  greenish  grey  of  different  degrees  of 
intensity.  It  oocars  massive.  Tbeinteraai 
lustre  is  glistening  and  pear^.  lYactnre, 
sometimes  curved,  foliated,  sometiaies  im- 
perfectly slaty.  It  is  soft,  fttU  greasy  and 
difficaltly  fiangible.  It  is  found  in  be4v 
with  serpentine,  at  Como  in  the  Grisoos ; 
in  some  parts  of  Saxony,  and  in  Hudson's 
Bay.  It  is  very  nearly  allied  to  indotated 
talc.  It  is  refractory  m  the  fire  and  najr 
be  aied  for  luHng  fbrmwes.-    It  wtif  h* 


POT  POT 

toroed  in  •  ttthe  and  made  into  n  irariety     of  potteiy  are  glased  with  oiide  of  lead^ 
€»f  veiselt  fit  for  colinaiy  and  other  pur*    this  promoting  so  much  the  fbsion  and  vitri- 

fieation,  that  the  low  heat  at  which  they 


POTATOE,  in  botany,  the  EngHsh  name  are  Imked  is  sufficient. 

for  a  species  of  the  toberose-rooted  Sola-  The  wheel  and  bthe  are  the  chief,  and 

BUS.    See  SoLAKVM*  almost  the  only,  instnunents  nsed  m  pot« 

POTENT,  or  Potbncb,  m  hera]dry,.a  teiy :  the  first  for  hurge  works,  and  the  last 

term  for  a  kind  of  a  eress,  whose  ends  all  for  small.    The  potter's-wheel  consists  prin- 

tennumte  hke  the  head  of  a  cmtch.    It  is  cipally  hi  the  not,  which  is  a  beam  or  axis, 

otherwise  called  the  Jerusalem  cross.  whose  foot'  or  pivot  pUys  perpeodicalarly 

POTENTILLA,  hi  botany,  eutqurfoilf  on  a  free-stone  sole  or  bottom.    From  the 

n  genns  of  the  Icosandria  Polygynia  class  four  comen  of  this  beam,  which  does  not 

and  order.    Natural  order  of  Senticosae.  exceed  two  feet  in  height,  arise  four  iron- 

Rosaces,  Jnssien.      Essential  character:  ban,caUedthc8pokesof the wlieel; which, 

calyx  ten-deft ;  petals  five ;  seeds  roundish,  forming  diagonal  lines  witli  the  beam,  de<«^ 

naked,  ftstened  to  a  small  jniceless  recep-  scend,  and  aro  liistened  at  bottom  to  the 

tacle.  There  are  thirty-two  species^  chiefly  edges  of  a  strong  wooden  circle,  four  feet 

natives  of  the  South  of  Europe.  in  dmmeter,  perfectly  like  the  ftlloes  of  a 

POTERIUM,  m  botany,  dunwf ,  a  genua  eoach-wheel,  except  that  it  has  neither  axia 
of  the  Monoeda  Polyandria  chMsand  order,  nor  radii,  and  is  only  joined  to  the  beant, 
Natttial  order  of  MiscellauesB.  Rosaces,  which  serves  it  as  u  axis  by  the  iron-ban. 
Jnssien.  Essential  character :  male,  calyx  The  top  of  the  nnt  is  flat,  of  a  circular 
fonr-leaved ;  corolla  fomvparted ;  stamina  figure,  and  a  foot  in  diameter :  and  on  thia 
thurty  to  forty :  female,  calyx  fimr^leaved ;  is  laid  the  day  which  is  to  be  turned  and 
corolU  whed-shaped,  five-parted;  pistiU  fiishioned.  The  wheel,  thus  disposed,  is  en- 
two  ;  berry  Ibnned  of  the  hardened  tube  compassed  with  four  sides  of  four  different 
of  the  corolla.   There  are  five  spedes.  '  pieces  of  wood  fiotened   oo  a   woodei» 

POTHOS,  in  botany,  a  genus  of  the  Te-  frame;  the  hind-piece,  which  ia  that  on 

trandja  Monogynia  ehus  and  order.    Natn-  which  the  workman  sits,  is  made  a  little  ao* 

ral  order  of  Piperitae.     Aroidev,  Jussien.  dining  towards  the  whed ;  on  the  fere- 

Eaiwifial  character :  spatlie;  spadix  san-  piece  are  pbced  the  prepared  earth;  on 

pie,  covered;   cdyx  none;   petals  four;  the  side-pieces  he  rests  his  feet,  and  these 

stamina  feor;  berries  two-seeded.    There  ara  made  incUning,  to  give  him  more  or 

are  thirteen  species.  less  room,    Havmg  prepared  the  earth,  the 

POTTERY,  the  roanafeetnre  of  eartfaea  potter  bys  a  round  piece  of  it  on  the  circu« 

ware,  or  the  art  of  makhig  earthen  vessels,  lar  head  of  the  nut,  and,  sitting  down,  tnms 

The  inferior  kinds  of  poreehiin,  or  pottery,  the  wheel  vrith  his  feet  tiU  it  has  got  the 

are  prepared  by  tbe  same  process  as  that  proper  velodty ;  then,  wetting  his  hands 

which  has  been  described  niider  the  word  with  vrater,  be  presses  his  fist  or  hb  fingers* 

PoRCKLAxn  ;  less  pure,  hot  more  fusible  'ends  into  the  middle  of  the  lump,  and  thus 

materials  bdng  employed,  and  of  conne  a  forms  the  cavity  of  the  vessd,  contmnmg  to 

kfs  degree  of  heat  being  applied.  widen  it  Irom  the  middle ;  and  thus  Uunuig 

The  better  kinds  of  English  stone-ware  the  inside  into  ferm  with  one  hand,  while 

are  composed  of  pipe-day,  amd  pounded  he  proportions  the  outside  with  the  other, 

flints.    The  yeUow  sione-ware  is  made  of  the  whed  constantly  turning  all  the  while, 

the  same  materials,  in  other  proportions,  and  he  wetting  his  bands  fi-om  time  to  time. 

The  fim  is  gbaed  by  throwing  sea-sdt  into  When  the  vessel  is  too  thick,  he  nset  a  flat 

the  tiimace  in  which  it  is  baked,  when  the  piece  of  iron,  somewhat  sliarp  on  the  edge, 

heat  is  strong;  the  sdt  is  converted  into  to  pare  off'whatis  redondant;  and  when  it 

vapoar,  and  thiSy  being  applied  to  the  sor-  is  finished,  it  is  taken  off  from  the  drcolar 

fece  of  the  stone-ware,   vitrifies  it,   and  head,   by  a  wire  passed  underneath  the 

fonas  an  excellent  glasing.    The  yelk>w  vessel. 

stone- ware  is  glaxed  by  dipping  the  baked  The  potter's  lathe  is  also  a  kind  of  wheel, 

ware  hi  water,  in  which  is  suspended  a  but  more  sunple  and  slight  than  tlie  for- 

mixture  of  poonded  flint,  glass,  aod  oxide  mer ;  its  three  chief  members  are  an  iron- 

of  lead.    In  the  giaxing  of  soma  kmds  of  beam  or  axis  three  feet  and  a  lialf  high, 

stone-ware,  oxide  of  tin  enters  into  the  and  two  feet  and  a  half  diameter,  plaoed 

composition  with  the  oxide  of  lead,  and  horizontally  at  the  top  of  the  beam,  and 

gives  a  whiter  gbxe.    All  the  coarser  kmds  serrmg  to  fonn  the  vessel  upon :  and  an. 
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other  hfg^  wooden  wheel,  all  of  a  piecet 
thiee  Bcbca  thick,  and  two  or  three  feet 
brandy  listened  to  the  Mmc  beam  at  the 
bottom,  and  parallel  to  the  horiaoo.  The 
beam  or  axii  toras  by  a  pivot  at  the  bottom 
in  an  utm  stand.  The  workman  givei  the 
motion  to  the  lathe  with  his  feet,  by  pnah- 
ing  tbe  great  wheel  alternately  with  each 
foot,  still  giving  it  a  greater  or  lesser  de- 
gree of  motion,  as  his  work  reqoires.  They 
woric  widi  the  Uthe,  with  the  same  instru- 
ments, and  after  the  same  manner,  as  with 
the  wbeel.  The  monldtngs  are  formed  by 
holding  a  piece  of  wood  or  iron,  cat  in  the 
form  of  the  moalding,  to  the  vessel,  while 
the  wheel  is  taming  round,  bat  the  feet 
end  handles  are  made  by  themselves,  and 
set  on  with  the  hand ;  and  if  there  be  any 
scnlptaie  In  the  work,  it  is  osaally  done  in 
wooden  moulds,  and  studc  on  piece  by 
piece  on  the  outside  of  the  vessel. 

POUCH,  in  military  affidn,  a  case  of 
black  stout  leather,  with  a  flap  over  it, 
whidi  is  generally  ornamented  by  a  brass 
crown,  flee,  fer  the  battalion  men ;  a  fuse 
fer  tbe  grenadiers;  and  a  bngle-hom  fer 
the  light  infentry.  The  pouch  bangs  from 
a  buff  cross  belt  over  the  left  sboqlder,  and 
is  worn  in  that  manner  by  the  infentry  for 
the  pnrpose  of  canying  the  ammunition. 

POULTICE.    See  Pharmacy. 

POUNCE,  gum  sandaric  pounded  and 
rifted  very  fine,  to  rub  on  paper,  in  order 
to  preserve  it  from  sinking,  and  to  make  it 
more  fit  to  write  upon. 

Poim  CB  Is  also  a  fittle  heap  of  duuroal 
dust,  inclosed  in  a  piece  of  muslin,  or  some 
other  open  stuff,  to  be  passed  over  holes 
l^rieked  in  a  work,  in  order  to  mark  the 
Hues  or  designs  thereof  on  paper,  silk,  &c. 
placed  underneath }  which  are  to  be  after- 
wards finished  with  a  pen  and  uik,  a  needle, 
or  the  like.  This  khid  of  pounce  »  much 
used  by  embroiderers,  to  transfer  their  pat- 
terns upon  stnffi ;  by  lace-makers,  and  some- 
times  also  by  engravers. 
.POUND,  a  certain  weight,  which  is  of 
two  kinds;  vis.  the  pound  troy,  and  the 
pound  avoirdupois ;  the  one  is  divided  into 
It  ounces,  the  other  into  16.  The  pound 
troy  is  to  the  pound. avoirdnpois' as  5T6 
to  700. 

Pound  also  denotes  a  money  of  account ; 
so  called  because  the  ancient  pound  of  silver 
weighed  a  pound  troy.    See  Moitet. 

PovND,  in  law,  any  place  inclosed  to 
keep  beasts  in ;  a  common  pound  belongs 
to  a  lordship,  or  village,  and  there  ought  to 
be  tnch  a  pound  in  every  township.    Some 
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pMns  havn  of  late  v«ry  reasonbly 
plamed  of  (he  undent  pnKstice  of 
beasts  for  many  days,  in  a  common 
without  foodj  and  it  wonld  seem 
there  could  be  some  remedy  in  tfaia  wapeet» 
and  tlie  constaljtle  or  othen  were  boaad  to 
give  them  sufficient  food,  to  be  repaid  by 
the  owner. 

The  use  of  the  pound  is  to  pot  cattle  m 
which  have  been  taken  trespassing  on  otiicr 
penons  lands,  and  they  are  to  renmin  tlicre 
for  some  days,  wl^en  the  Lord  of  the  Bfassior 
takeo  the  cattle  in  his  possessioo,  and  they 
are  cried  in  three  neighbouring  nmrket 
towns,  and  if  not  claimed  within  a  year  asid 
a  day  are  sold  as  estrays,  and  the  iam^gr 
they  have  done  is  paid  ont  of  the  prodnee. 

POURSUIVANT,  or  PuRtoivAHT,  te 
henddry,  the  lowest  order  of  ofBcere  at 
arms.  See  Collbob  and  Hesaldbt.  Tbe 
Ponnuivants  are  properly  atteodanta  oo 
the  Heralds,  when  they  maishal  pnlilie 
ceremonies.  Of  these,  m  England,  tbete 
were  formerly  many ;  but  at  present  me 
only  four,  vix»  Blue-mantle,  Ronge-crana, 
Rouge-dragon,  and  Portenllice.  In  Scot- 
land there  b  only  one  King  at  Arms,  who  in 
stiled  lion,  and  has  no  less  than  sfac  Metalda, 
and  as  many  Pursuivants,  and  a  great  manj 
Messengers  at  Arms,  under  him. 

iPOWDERia  dry  medicme  weU  brokeo, 
either  m  a  mortar,  by  grinding,  or  by  che- 
mical operati<ftis.   See  Pharmacy. 

PowDBBy/ttlmiMiIti^^.  When  three  parti 
of  nitre,  two  parts  of  potuh,  and  one  of 
sulphur,  are  previously  well  dried,  and  mix* 
ed  together  by  trituration,  they- form  a 
compound  which  is  known  by  the  name  of 
fulminating  powder.  A  few  grains  of  tfaia 
mixture  exposed  to  heat  in  an  iron  ladfey 
first  melt,  assuming  a  dariK^er  colour;  and 
when  the  whole  is  in  fiision,'there  is  a  vio- 
lent explosion.  The  heat  should  be  applied 
slowly  and  gradually,  till  it  b  completely 
fluid,  and  then  by  bringing  it  nearer  the 
heat,  the  full  effect  of  the  explosion  is  ob> 
tsined.  Thb  combustion  and  explosion  are 
also  owing  to  the  instantaneous  evolution 
of  dastic  fluids.  Hie  potuh  unites  with 
the  sulphur  and  forms  a  sniphnret,  whtch, 
with  the  assistance  of  thenitre,  b  oonferted 
into  sulphurated  hydrogen.  At  a  certain 
temperature  the  sulphurated  hydrogen  gaa 
u  disengaged,  ahmg  with  the  oxygen  gm  of 
the  nitre,  and  suddenly  taking  ^t^  strikes 
the  air  by  the  explosion  whldi  accompanies 
tlw  evolotion  of  the  gases.  When  the  mtx* 
tore  b  made  with  equal  parts  of  nitre  and 
solid  sulphvret  of  potash,  the  delomtioa  b 
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more  rapid,  but  the  explosion  is  less  Tiotent  water  in  nidi  a  tine,  &c.  by  means  of  such 

With  three  parts  of  nitre,  one  of  snipfanr,  or  snch  a  machine.    It  were,  therefore,  to 

and  one  of  saw-dost,  well  mixed  together,  be  wished  that  the  word  power  were  to  be 

what  is  called  powder  of  fusion  is  formed,  confined  to  its  proper  sense,  and  not  nscd 

If  a  litUe  of  this  powder  is  pnt  into  a  wal-  to  si^ify  one  of  the  mechanical  orjpms ; 

nntshell,  with  a  thin  plate  of  copper  rolled  however,  as  it  has  been  costoroary  to  use  it 

np,  and  the  mixture  set  fire  to,  it  detonates  in  that  sense,  we  have  done  so  too,  bnt 

rapidly,  and  reduces  the  metal  to  a  sul-  have  nevertheless  thought  proper  to  give 

phnret,  without  any  injury  to  the  sliell.  the  above  caution.    See  Mechanics. 

POWER,   in  mechanics,  denotes  any        Power  tf  attorney^  an  instrument,  or 

force,  whether  of  a^man,  a  horse,  a  spring,  deed,  whereby  a  penon  is  autliorised  io  act 

the  wind,  water,  &c.  which  b«ng  applied  to  for  another,  either  generally,  or  in  a  specific 

a  machine,  tends  to  produce  motion.  transaction. 

The  intensity  of  a  power  b  its  absolute        This  power  b  always  revoked  by  the 

force ;  that  is,  its  force,  supposing  its  velo-  death  of  the  grantor ,  and  no  person  who 

city  equal  to  its  weiglit :  for  its  moving  or  has  a  power  of  attorney  can  grant  a  power 

acting  force  may  be  greater  or  less  accord-  under  him. 

ing  as  its  velocity  is  increased  or  diminished.        Powers,  in  arithmetic  and  algebra,  are 

in  respect  of  that  of  the  weight.    As  for  the   products  arising  from  the  continual 

example,  if  a  man  be  the  power,  and  can  multtplicalion  of  a  number,  or  quantity, 

raise  fipom  the  ground  a  certam  weight,  that  into  itself:  thus,  2,  4,  8, 16,  32,  &c.  are  the 

weight  will  express  or  be  equal  to  the  in-  powers  of  the  number  2 ;  and  a,  a',  n\  tf*, 

tensity  of  the  power;  for  in  this  case,  what-  dec.  the  powers  of  the  quantity  a ;  which 

€ver  engine  be  made  use  of,  that  part  of  the  operation  is  called  involution.  Powers  of  the 

engine,  where  the  weight  is  duly  applied,  same  quantity  are  multiplied  by  only  add- 

will  move  jost  at  fiut  as  that  on  which  a  ing  their  exponents,  and  making  their  sum 

man  acts  with  his  whole  force.    A  power  the  exponent  of  the  product :  thus,  a*  x  ^^ 

may  act  in  any  direction  whatever;  but  a  =  a*+^  :=  a\    Again  the  rule  for  dividing 

wciglit  lias  only  one  direction,  ris.  towards  powers  of  tlie  same  quantity,  is  to  subtract  * 

the  centre  of  the  earth.  the  exponents,  and  make  the  diflerence  the 

When  we  speak  of  the  mechanical  pow-  ..^ .    -.,  ..    .     ^      *• 

e«,  the  wordW«r  is  taken  ilfa  very  dif.  *»Po»ent  of  the  qooUent:  thus,  j  =  a*-* 

ferent  sense  from  tliat  above  laid  down;  =:«*. 

since,  in  this  ease,  it  signifies  only  an  organ  Negative  powers,  at  well  as  positive,  are 
or  instrument,  whereby  a  power  of  a  known  multiplied  by  adding,  and  divided  by  sub- 
intensity  is  nude  to  act  upon  a  weight ;  and,  tracting,  their  exponents,  m  above.  And, 
therefore,  we  most  take  care  not  to  attri*  in  general,  any  positive  power  of  «,  mniti* 
bote  any  real  force  to  any  simple  or  com-  pii^  by  a  negative  power  of  a,  of  an  equal 
ponnd  machine,  at  many  are  apt  to  do  exponent,  gives  unit  for  the  product  t  for 
merely  because  the  name  power  hat  been  ^  positive  and  negative  destroy  each  other, 
given  to  mechanical  organs,  not  from  their  <»^  ^^  product  is  a",  which  is  equal  to  unit 
effect,  bnt  from  the  eifect  which  the  power  r:v»^^  fLl!— «-  i+j  ,  i 
produces  by  their  means.  For  how  much  *^*^^^'  a-*-*  +  =a- '=  «  ;  and 
soever  the  force  of  a  power  tt  thereby  m-  «~*_«-2+i_  i_  1  ... 
creased,  in  order  to  sustain  or  raise  a  weight  «-*"  ""*  '^r^^  And,ingene. 
Ihr  superior  to  it  in  mtensity ;  yet  tUs  can-  ral,  any  quantity  placed  in  the  denominator 
not  be  done  wiifaottt  losing  in  space  and  of  a  fraction,  may  be  transposed  to  the 
time, what  is  gained  m  force;  contrary  to  numerator,  if  the  sign  of  its  exponent  bo 

what  soBse  have  vainly  imagined,  becaMe  .     1    *i.      1  ,      ^    l 

the  vulgar  commonly  speak  of  a  machine  as  «>«n«*^- «>»«»  J>  =  «-'»«Hi.-zr7=a», 
they  do  of  aa  animal ;  attributing  that  effect       The  quantity  a"  expresses  any  bower  of 

to  the  machine  which  b  only  the  ellect  of  a,  in  general;  the  exponent  m  being  nnde* 
the  power  by  means  of  the  machine :  thus,  *    ^        .  *  1 

Hb  usual  to  say,  such  a  machine  rabes  such  *«™»««  ^  ■»«««— expresses  j^  or  a  ne- 

a  quantity  of  water,  or  perfonns  such  and  gative  power  of  «,  of  an  eqnal  exponent: 

tnch  work;  when  we  should  say,  if  wa  and«»x  tt"-*=i^-«— ^~1.  Again, 

wonldspeak  phaloaophically,  jnch  a  turning  a"  expresses  any  other  power  of  a*  and  «• 
stream,  SDch  a  foU  of  water,  the  wind,  or  so  _      ^..       .««  ' 

many  mcB,hMiat,onB»«icnba  an  modi  X  ^=s*»*%and-;s5«— , 
VOL.  V.  Of 
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ToniieaiiyiiiiipleqasBtitytoitoaecoiidy  part  of  tonesaperior  mt^^yCtbe 

third,  or  fourth  power,  is  to  add  its  expo-  bdngalwayi  l),  yetit  may  be  efl|«al  to  tke 

DCDt  twice,  thrice,  or  four  times  to  itKlf;  sum  of  several  aliquot  parti;  and  tben  ifjow 

so,  that  the  second  power  of  any  qamttfy  is  divide  by  the   denoaiinatoiB  of  eacfa     4ii 

bad  by  doubling  its  exponent ;   and  the  tbese  separately,  and  add  all  the  qnotea,  the 

third,  by  tripling  its  exponent ;  and,  in  f^  sane  is  the  answer  re«|oired.    Example.  If 

neral,  the  power  expressed  by  la,  of  any  1  yard   cost  ids.   what   ooat  49  ysrda  f 

quantity,  is  had  bynuiltiplying  the  exponent  Anwer  36f.  15s. :  foond  thns  ;  15s.  is  lOs. 

by  m :  ihos  the  second  power,  or  sqnare  of  and  5s.  eis.  the  one-half  and  one-fooxth  of  a 

a,  is  0*  >  =  a*;  iu  third  power, a'"*  =  «';  il.  so  I  take  the  one-half  of  491  wbich  is 

and  the  mth  power  of  a,  is  o^  **  *  =  a*.  Also  S4i.  10s.  and  one  faortfa,  which  h  ISI.  5s. 

the  square  of  a%  is  a'  ^  =  a* ;  the  cnbe  of  whose  snm  is  361.  15t. 

a*y  is  a^^  ^  =  a*^ ;  and  the  mth  power  of  o^,  IV.  If  the  middle  term  is  so  mixed  as 

is  o^**".    The  sqiure  of  a  6c,  '\%«^h^  4^\  its  to  have  in  it  any  number  of  the  highest  ape^ 

cobe  a'  6'  c^;  and  the  mth  power,  a*  6*^'  «^.  cies,  first  multiply  the  mtmber,  and  thca  the 

POX,  or  Small  Pox.    See  Medtcikb.  other  parts  by  some  of  the  former  cases,  if 

PRACTICE,  in  arithmetic,  or  rules  of  possible,  and  if  thb  camiot  be  dooe,  or  doC 

practice,  are  certain  compendions  ways  of  without  much  working ;  then  the 

working  the  rule  of  proportion)  or  golden-  method  of  reduction  is  to  be  taken, 

role.  pie.  If  1  >ard  cost  4/.  6s.  8d.  what  cast  754 

I.  When  a  qnestion  in  the  rule  of  three  yards?  Answer  3,180/.  15s.  4d.  for4l.  imltt- 
belnc:  duly  stated,  and  the  extremes  are  plied  by  734,  produces  2,9361.  and  for 
simple  numbers  of  one  name  ;  whether  the  6$.  9d,  which  is  the  one-third  of  ll.  yoa 
middle  term  be  simple  or  mixed ;  if  the  must  take  the  one-third  of  734»  wUcb  u 
extreme,  which  by  the  genera]  rule  is  the  2441.  15f.  4d.  and  the  simi  of  botli  is 
divisor,  be  1,  and  the   middle  term,  an  3,1801. 13s.  4d.    - 

aliquot  part,  of  some    superior  species ;  V.  If  the  extreme  which  is  the  nwl. 

then  divide  the  other  extreme  by  the  deno-  tiplier  is  an  aliquot  part,  ift  the  sua  of  cer- 

rolnator  of  that  aliquot  part,  the  quote  is  the  tain  aliquot  parts,  of  the  unit,  whicb  m  the 

answer   in  that  superior  species ;  and  if  divisor,  tlicn  take  by  division  soch  part  or 

there  is  any  remainder,  it  must  be  reduced,  parts  of  the  middle  term  ( whedier  this  be  a 

and  its  value  found.    Example.  Wlut  is  the  annple,  or  mixed  number)  and  if  the  mal- 

price  of  67  yards  of  cloth  at  5f.  per  yard?  tiplier  has  also  some  number  of  the  same 

The  state  of  the  proportion  is,  as  l  yard  :  species  with  the  unit,  yon  must  work  Ibr 

5s. : :  67 ;   and  becaiise    the  divisor  is  1  that  number  separately  by  some  of  the 

yard  and  the  middle  term  5s.  which  is  a  former  cases,  or  the  common  role;  tbgn 

fourth  part  of  one  pound,  llierefore  divide  add  all  the  parts,  which  is  the  avwer. 

67  yards  by  4,  the  quote  is  16/.  and  3  re-  Example  1.  If  1  pound  weight  ooat  SSJL 

mains,  which  reduced  to  shillings,  and  di-  wiiat  cost  4  ounces  ?  Answer  8t  est.  one- 

vided  by  4,  quotes  I5t.  fourth  of  32t  because  4  ounces  are  one- 

The  reason  of  this  practice  is  obviocis  ;  fourth  of  i  pound, 

for  if  1  yard  cost  one-fourth  ofl/.  67  yards  These  are  the    chief  and  fundamental 

roust  cost  67^th  parts,  or,  which  is  the  same  practices  by  aliquot  parta^  which,  whoever 

thing,  the  fourth  part  of  672.  imdentands,  will  easily  find  many  particn- 

II.  If  the  price  of  an  unit  is  an  even  hur  abridgmenu  dependii^  upon  the  ■*"»^ 
number  of  shillings,  multiply  the  other  ex-  principles. 

treme  (of  tlie  same  name  with  the  unit)  by  PRECIPE,  is  the  name  of  seveial  wiits 

the  half  of  that  number ;  double  the  first  in  the  English  bw,  which  are   so  called 

figure  of  tlie  product  for  shillings,  and  the  from  the  form  of  commanding  the  deftndaBt 

remaming  figures  to  the  lefl,  are  pounds  m  to  do  the  thing  reqoiiedi 

the  answer.    Example.  Wliat  is  the  value  of  PR£MUNIR£,  is   a   punlihment  m- 

324  yards  at  6«.  per  yard  ?  Multiplying  324  flicted  upon  bun  who  denies  the  Kmg's  sn- 

by  3  (the  one-half  of  6)  die  product  is  972,  premacy  the  second  tune  ;  upon  him  who 

which  according  to  the  rule,  is  97/.  4s.  affirms  the  authority  of  th«^  Pope,  or  re- 

which  is  the  answer.    And  it  is  very  easy  to  fuses  to  take  the  oath  of  supremacy ;  upon 

set  down  the  shillings  and  pounds  sepa-  such  as  are  seditious  talkeis  of  the  udie- 

rately,  without  writing  first  down  the  total  ntance  of  the  crown ;  and  upon  soch  m  af- 

product,  and  then  separating  them.  firm  that  there  is  any  obligation  hy  any 

III.  If  the  middle  term  is  not  aa  aliquot  oath,  coVeoanty  or  eogagemeot  wfaatssercr, 
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to  eodeftTOor  a  cbuige  of  goverameDt  ei- 
ther iu  chnrrh  or  state  ;  or  that  both  or  ei- 
ther hoiue  of  Parliament  have  or  hath  a  le- 
gislative power  without  the  Kiag,  &c.  Tlie 
jndgmeot  in  prvDionire  at  the  sbit  of  the 
Kiof^,  axaimt  the  defendant  being  in  prison, 
is,  that  he  shall  be  out  of  the  King's  proteo 
lection  i  that  his  ^  laads  and  tenements, 
goods  and  chattels,  shall  be  foiieited  to  the 
King ;  and  that  his  body  shall  remain  in  pri- 
son at  the  King's  pleasure  -,  but  if  the  de* 
fendant  be  condemned  upon  his  default  of 
not  appraHng,  whether  at  the  suit  of  the 
King  or  party,  the  same  judgment  shall  be 
given  as  to  the  being  out  of  the  King^s  pro- 
tection and  the  foifeitore  ;  but  instead  of 
the  claose  that  the  body  shall  remain  in 
prison,  there  shall  be  an  award  of  a  ca- 
piatur  or  arrest.  Upon  an  hidictroeut  of  a 
praemunire,  a  peer  of  tfaa  realm  shall  not  be 
tried  by  bis  peer 

PRAGMATIC  sandioa.  in  the  dvil  law, 
is  detined  by  Hottoman  to  be  a  rescript,  or 
answer  of  the  sovereign,  delivered  by  ad- 
vice of  his  council,  to  some  college,  order, 
or  body  of  people,  upon  consulting  him  on 
some  case  of  their  community.  The  like 
answer  given  to  any  particohu'  penon,  is 
called  simply  rescript  The  term  pragmatic 
sanction,  is  chiefly  applied  to  a  settlement 
of  Charles  VI.  Emperorof  Germany,  who, 
iu  the  year  l7f  t,  having  no  sons,  settled  his 
Jicrcditary  doaunions  on  his  eldest  daughter, 
the  Archducheaa  Maria  Theresa,  which 
vras  confirmed  by  the  diet  of  the  Empire, 
and  guaranteed  by  Great  Britain,  France, 
the  States  General,  and  most  of  the  powers 
in  Europe. 

PRAM,  or  Pramb,  a  kind  of  lighter 
aved  hi  HoUand  and  the  ports  in  the  Baltic 
Sea,  to  carry  the  cargo  of  a  merchant  ship 
along-side,  in  order  to  lade  it,  or  to  bring  it 
to  the  shore  to  be  lodged  in  warehouses.  The 
Mme  term  is  in  ose  in  military  aAurs,  for  a 
kmd  of  floating  battery,  being  a  flat  bot- 
tomed vessel,  vrhich  draws  ttttle  water, 
Biannta  several  gnns,  and  k  eaeeedmgly 
oMlttl  in  transporting  troopa  over  the  im« 
nense  Mea  in  North  Ameiiea. 

PRASIUM,  in  botany,  a  genns  of  the 
Didynamia  Oymnoapermia  dam  and  order. 
Natural  order  oF  Vfrtidllatft.  Labat«, 
jomien.  Essential  character :  berries  four, 
one-seeded.  There  are  two  specie*,  vis.  P. 
majus,  Kreat  Spanish  hedge-nettle,  and  P. 
mians,  small  Spanish  bedge-nettle« 

PRAYER,  in  theotogy,  a  petition  put  up 
Id  Ood,  eiiher  for  the  obtainiiig  tome  future 


PRE 

favour,  or  the  returning  of  thanks  for  a  past 
one. 

PREBEND,  the  maintenance  a  preben- 
dary receives  out  of  tiie  estate  of  a  ca- 
thedral or  collegiate  church.  Prebends 
are  distiu^nished '  into  simple  and  digni- 
tary ;  a  simple  prebend  has  no  more  than 
the  revenue  for  its  support :  but  a  prebend 
with  dignity,  has  always  a  jurisdiction  an- 
nexed to  it. 

PREBENDARY,  an  ecclesiastic  who 
enjoys  a  prebend.  The  difference  between 
a  prebendary  and  a  canon  is,  that  the  for- 
mer receives  his  prebend,  in  considerataon 
of  his  officiating  in  the  church ;  but  the  lat- 
ter merely  by  his  being  received  into  the 
catliedral  or  college. 

PRSB£NDARY,goUM,  rfHer^f^  caHed 
also  frebatdtavu  tpiaeofuif  is  one  of  the 
twenty-eight  minor  prebendaries,  vrho  has, 
ex  oJUm^  the  first  canon's  pbce  that  &lls. 
He  was  anciently  confessor  of  the  bishop 
and  cathedral,  and  had  the  ofierings  at  the 
altar ;  on  which  account  be  was  called  the 
golden  prebendary. 

PRECEDENCE,  or  Prbcedswcy,  n 
place  of  honour  to  vrhich  a  person  is  en- 
titled :  thtt  is  either  of  courtesy  or  of 
right  The  former  is  that  which  is  doe  to 
age,  esUte,  &c.  which  is  regnfaited  by  cus- 
tom and  civility :  the  Utter  is  settled  by 
authority,  and  when  broken  in  upon  gives 
an  action  at  law. 

The  order  of  precedency,  which  is  ob- 
served m  general,  is  thus :  that  persons  of 
erery  degree  of  honour  or  dignity  take 
phice  according  to  the  seniority  of  their 
creation,  and  not  of  years,  unless  they  are 
descended  from  tlie  blood-royal ;  in  which 
ease,  they  have  pfaice  of  all  others  of  the 
same  degree. 

Tlie  younger  sons  of  the  preceding  rank 
take  place  firom  the  eldest  son  of  the  next 
mediate,  viz,  the  yoanser  sons  of  Dukes 
from  the  eldest  sons  of  Earls ;  the  younger 
sons  of  Earls  from  the  eldest  sons  of  Barons. 
All  the  chain  of  precedency  is  founded  upon 
this  gradation,  and  thus  settled  by  act  of 
parttement,  31  Henry  VIII.  c.  lO,  amo 
15d9« 

But  there  have  been  since  some  al- 
terations made  in  this  act,  by  several  de- 
crees and  eatablishmenu  in  the  nicr.eediqg 
reignp,  vffaereby  all  the  sons  of  Viscounts 
and  Barons  are  allowed  to  precede  Baro- 
nets. And  the  eldest  sons  and  dau;ihters  of 
Baronets  have  pbce  given  them  before  K|)e 
Gg  2 
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eldest  ions  and  danghteis  of  any  Knights,    The  King 
•f  what  degree  or  order  soever,  though  su-     Prince  of  Wales 
p«rior  to  that  of  aBaronet  j  these  being  but    King  s  sons 
temporary  dignities,  whereas  that  of  Ba-    King  s  brothers 
ronets  is  hereditary  ;  and  the  younger  sons    King « undo 
ef  Baronets  are  to  have  place  next  after    King  s  sran^sons 
tfie  eldest  of  Knights.  Ku.g  s  biothen 

There  are  wibe  gieat  officers  of  sUte,       J^^  ^^  \ 

who  tske  phice,  although  tliey  are  not  no-        >  ■*     ^  When  there 

blemen,'  above  the  nobiUty  of  higher  de-    vicegerent    <    i«  any  such 
grees ;  so  there  are  some  persons,  who,  for  ^  ^     officer 

their  dignities  in  the  church,  degrees  in  the    j^rehbishop  of  Canterbury, 
aniveiBitics,  and  inns  of  court,  officers  in  the  - 

state,  or  army,  although  tiiey  are  neither 
knights,  nor  gentlemen  bom,  yet  take 
place  amongst  theno.  Thus,  all  colonels 
and  field-officers  who  are  honourable,  as 

also  the  master  of  the  ordmance,  quarter-    |,y  .i^tote  31  Henry  VIIL 
master  general,  docton  of  divmity,  law,    |^^  ^^^  Treasurer       -^  being  of  the  de- 
physic,  and  music ;  deans,  dnnceUors,  pre-    ^o^    President  of  thelgree  of  " 


Lord  Primate  of  all  £ng^ 
land 

Lord  High  Chancellor^  or  Lard  Keeper^ 
by  statute  5  Elisabeth. 
Archbishop  of  York,  Primate  of  £aglaiid^ 


Privy  Council  f  by    statute     31 

Lord  Privy  Seal  )  Henry  VIII. 

By  the  statute  31  Henry  TIIL  the  Lord 
Great  Chamberlain  of  England  had  place 
next  Lord  Privy  Seal :  but  in  the 


bokbuies,  beads  of  colleges  in  untversilies, 
and  Serjeants  at  law,  are,  by  courtesy, 
allowed  place  before  ordinary  Esqmres. 
And  all  bachelors  of  divinity,  bw,  physic, 
and  music;  masters  of  arts,  barristers  in 
the  n)Bs  of  courts^  Ueutenant-colonels, 
majors,  captains,  and  other  commissioned  *714,  the  Marquis  of  Undsey,  then  Here- 
mUitary  officers ;  and  diven  patent  officers  ^'"♦•'y  Lo^d  Great  Chambertain  of  England, 
in  the  Kmg's  household  may  equal,  if  not  *>«"V  created  Duke  of  Ancaster,  &c.  gave 
precede,  any  genUeman  that  has  none  of  «P  *>»«  precedency  as  Ixird  Great  Cham- 
tiiese  qualifications.  ^'^^  ^'°"  •>"»  »"<*  •"»  *»«"»'  ^''^P*  •"^y 

In  towns  corporate,  the  mhabitants  of  ci-  "^^  •»«  or  they  shall  be  in  the  actual  eae- 
tiet  are  preferred  to  those  of  boroughs ;  ««*«»  of  the  said  office  of  Great  Chamber- 
and  those  who  have  borne  magistracy  to  aU  *»in  ^^  Engird,  attending  the  person  of  the 
ethers.  And  herein  a  younger  alderman  ^^  o""  ^°««n  ^^  ^«  time  being,  or  iotro- 
takes  not  precedency  from  his  senior  being  ^°cing  a  Peer  or  Pcen  into  the  House  of 
knighted,  or  as  being  tiie  elder  Knight,  as  ^^  ^^<*  ^^w  confirmed  by  ttatnte 
was  the  case  of  Alderman  Craven,  who,    ^  George  I. 

though  no  Knight,  had  place  as  senior  al-    Lord  High  Constable       ^  above  afl  of  their 
derman,   before  all  the   rest  who  were    Earl  Marshal  degrees,   viz.  if 

Knights,  at  the  coronation  of  King  James.    Lord  High  Admiral  Dukes,      above 

This  is  to  be  understood  as  to  public  meet-    Lord  Steward  of  his  Ma-  V Dukes;  if  Earls, 
Sngs  relating  to  the  town ;  lor  it  is  donbteil       jesty^  Household  above  Earls,  &c 

whether  it  will  hold  good  in  any  neutral    ^^rd  Chamberlain  of  ha 
place.    It  has  been  also  determined  in  the       Majesty's  Household 
Eari  Marshals  courtofhonour,  that  an  who    j^„  .ccoidlng  to  their 
have  been  Lord  Mayors  of  London,  shall       creation 

every  where  take  place  of  all  Knights-ba-    Marquisses  according  to  then-  patents 
chetors,  because  they  have  been  the  King*s    pukes  eldest  sons 
lieutenants.  £ark  according  to  their  patenU 

It  is  abo  quoted  by  Sb  George  Macken-    Marquisscs  eldest  sons 
tie,  in  his  Observations  on  Precedency,    Dukes  younger  sons  >*S 

that  in  the  case  of  Sir  John  Crook,  serjeant    Viscounts  according  to  thcsr  patats      {  ^ 
at  law,  it  vras  a^udged  by  the  judges  in    Earb  eldest  sons  !  !j 

court,  that  such  Serjeants  as  were  his  seni-    Marquisses  younger  sons  ^ 

•n,  though  not  knighted,  should  have  pre-  Bishop  of  London 
ference  notwitbstandmg  hb  knighthood.  Bishop  of  Durham 
Tim  precedency  among  men  b  as  Mom  i     Bbhop  of  Wincheiter 


by     statute 
Heniy  VIIL 

patents  of^ 


31 
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All  other  BUiops,  aoconliag  to  their 
0eniority  of  consecration  ;  but  if  any 
Bishop  be  principal  Secretary  of  State, 
fie  shall  be  placed  above  all  other 
Bishops,  not  having  any  of  the  gieat 
offices  before-mentioned. 

Barons  according  to  their  patents. 

But  if  any  Baron  be  principal  Se- 
cretary of  State,  he  shall  be  placed 
above  all  Barons,  unless  they  have 
any  of  the  before-mentioned  great 
offices. 

« 

By  the  tSd  article  of  the  Union,  whidi 
was  confirmed  by  statute  of  5  Queen  Anne, 
c.  8,  all  Peers  of  Sccftland  shall  be  Peen  of 
Great  Britain,  and  have  rank  next  after  the 
Peers  of  the  Uke  degree  in  EngUiod  at  the 
time  of  the  Union,  which  commenced 
May  1, 1707,  and  before  all  Peers  of  Great 
Britain,  of  the  like  degree,  created  after  the 
Union. 

Speaker  of  the  Hon.  House  of  Commons. 
Viscounts  ti&eU  sons. 
Earls  younger  sons 
Barons  eldest  sons. 
Xoightu  of  the  most  noble  order  of  the 

Garter. 
Privy  Counsellors. 
Chaoct'llor  of  the  Exchequer. 
Chancellor  of  the  dachy  of  Lancaster. 

The  Peers  of  Irefaind  take  place  in  Eng- 
land, at  all  public  ceremonies,  (except  co* 
ronations)  next  the  youngest  English  peer 
of  the  same  degree. — ^Vide  i,  25,  p.  61,  in 
Officio  Armorum  Council  Books,  4  Car.  L 
28  June,  1629. 

Lord  Chief  Justice  of  theKing^s  Bench. 
Haster  of  the  Rolls. 

Lord  Chief  Justice  of  the  Common  Pleas. 
Lord  Chief  Baron  of  the  Exchequer. 
Judges  and  Barons  of  the  degree  of' 

the  Coif  of  the  said  Courts,  accord- 

ing  to  seniority. 
Bannerets  made  under  the  K  ing^s  own 

royal  standard,  displayed  in  army 

royal  in  open  war,  by  the  King 

himself  in  fierson,  for  the  term  of 

their  lives  only,  and  no  longer. 
Visconnts  younger  sons. 
Barons  younger  sons. 
Baronets  of  England,  Scotland,  and 

Ireland. 
Bannerets  not  made  by  the  King 

himself  in  person. 
Knights  of  the  most  honourable  Order  of 

the  Bath. 
Flag  and  field  ofBcen. 

The  priotity  of  signing  any  treaty,  or 
poblic  Instminciity  by  public 
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always  taken  by  nnk  of  place,  and  not  hf 
title. 

Knights  Bachelors. 

Masters  in  Chancery. 

Doctors,  Deans,  &c. 

Seirjeants  at  Law. 

Eldest  sods  of  the  younger  sons  of  Peen. 

Baronets  eldest  sons. 

Knights  of  the  Garter  eld- 
est sons. 

Bannerets  eldest  sons. 

Knights  of  the  Bath  eldest   [  sons, 
sons 

Knights  eldest  sons. 

Baronets  younger  eons.  Rot.  Pat.  14 
ibid. 

Esquires  of  the  Sovereign's  )  by  stat  SO  Ed. 
body  or  Gentlemen  of  >  IV.  and  9  Hen. 
the  Privy  Chamber.        J  VI. 

Esquires  of  the  Knighto  of  the  Bath. 

Esquhvs  by  creatkm,  by  stat  20  Edw.  IV« 
and  9  Hen.  VL 

Esquires  by  office. 

Younger  sons  of  Knights  of^ 
the  Garter. 

Younger  sons  of  Bannerets 
of  both  kinds. 

Younger  sons  of  Knights  of 
the  Bath. 

Younger  sons  of  Kaights  Ba- 
chelors. 

Gentlemen  entitled  to  bear  arms. 

Clergymen,  Barristers  at  law;  Officers  in 
the  Navy  and  Army,  who  are  all  Gentle- 
men by  profession. 

Citizens. 

Burgesses,  &c 

Almost  every  peiwm  irt>ove  Hie  loweft 
tank  of  mechanics  assnmuig  the  title  of 
Esquire,  it  may  be  worth  while  to  give  oar 
readers  the  opinion  of  Judge  Blackstone  on 
thissabject.  Esquires  and  gentlemen  are 
confounded  together  by  Sir  Edward  Coke» 
who  observes,  that  every  esquire  is  a  gen* 
tleman,  and  a  gentleman  b  defined  to  be 
one  qm  mrma  gtrity  who  bean  coat  annonr^ 
the  grant  of  wfakfa  adds  gentility  to  a  nanls 
fiunily:  in  like  manner  as  civil  nobility 
among  the  Romans  was  founded  in  the  Jus 
tan^^m,  or  havmg  the  image  of  one  an- 
cestor at  least,  vrho  had  borne  some  cninle 
office.  It  is  uMleed  a  nmtter  somewbat  nn« 
settled,  what  oonstitntes  the  distinction,  or 
who  b  a  real  esqoire;  for  it  Is  not  an  estate^ 
however  large,  that  confiers  this  rank  upon 
its  owner.  C^den,  who  was  himself  a 
b^d,  distmgnislies  them  the  most  acco* 
rately,  and  he  reckons  op  four  sorts  of 
them:  1.  The  eldest  sons  of  Knight%  aad 
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their  Aldent  soiib,  in  perpetual  succession. 
t.  Tbe  eldest  sods  of  younger  sods  of  Peers, 
nnd  their  eldest  sons,  in  like  perpetual  suc- 
cession ;  both  which  species  of  esquires  Sir 
Henry  Spelman  entitles  0rmif^eri  maialUiu 
d.  £»qnires  created  by  the  Kiok's  letters 
patent,  or  other  investiture,  and  <heir  eld- 
est sons.    4.  EiKtuires  by  virtue  of  their 
offices,  as  justices  of  the  peace,  and  others 
who   bear  any  office  of  tnut  under  the 
crown.     To  these  may  be  added  the  es- 
quires of  Knights  of  the  Bath,   each  of 
whom  constitutes  three  at  his  UMtallation  ; 
and  aU  foreign,  nay,  Imh  Peers:  for  not 
only  these,  but  the  eldest  sons  oi'  Petrs  of 
Great  Britain,    tliongti  frequ<fot1y  titular 
lords,    are  only  esquires  in  tlie  law,  and 
mnRt  be  so  iiamed  in  all  legal  proceedings. 
As  for  gentlemen,  sayii  Sir  Thomas  Smith, 
they  be  made  good  cheap  in  this  kingdom ; 
fi>r  m'hosoever  studieth  in  the  Universities, 
who  profesMth  tlie  liberal  sciences,  ^d  (to 
be  short)  vrlio  can  live  idly,  and  withont 
manual  labour,   and  will  bear   the  port, 
charge,  and*  countenance  of  a  gentleman, 
he  sliall  be  called  master,  and  shall  be 
taken  for  a  gentleman.    A  yeoman  is  he 
that  hath  free  land  of  forty  shillings  by  the 
year ;  who  was  anciently  thereby  ^qualified 
to  serve  on  juries,  vote  for  knights  of  tiie 
shire,  and  do  any  other  art,  where  the  law 
requiren  ooc  that  is  prolmM  et  UgtUtM  homo. 
The  r^t  of  the  commonalty  are  tradesmen, 
artificers,  and  labourers,  who  (as  well  as  all 
otlier»)  roust,  in  pursuance  of  the  statute 
1  Henry  V.  c.  5<  be  styled  by  the  name  and 
addition  of  their  estate,  degree,  or  mybteiy, 
•fid  tlie  place  to  which  they  belong,  or 
^here  they  have  been  conversant,  in  all 
original  writs  of  actions  peraunal,  appeals, 
and  indictments,  upon  which  process  of 
outlawry  may  be  awarded  ;  in  order,  at  it 
diould  seem,  to  prevent  any  clandestine  or 
mistaken  outlawry,  by  reducing  to  a  sped* 
iic  certainty  tlie  parson  who  is  the  object 
of  its  process. 

The  precedency  among  men  being  known, 
that  which  is  due  to  women,  according  to 
their  several  degrees,  will  be  easily  nnder- 
stood :  but  it  is  to  be  observed,  that  wo- 
men, before  marriage,  have  precedency  by 
their  lather:  with  this  difference  between 
them  and  the  male  children,  that  the  same 
preoedency  is  due  to  all  the  daughters  that 
balongs  to  the  eldest,  wl^ich  is  not  so  among 
the  sons;  and  the  reason  of  this  disparity 
aeenn  to  be,  that  daughten  all  succeed 
equally,  whereat  the  eldest  too  e«clndet  all 
tli«rett 


By  marriage,  a  woiaaa  participate  oT 
her  bubband's  dignities;  but  none  of  the 
wife's  dignities  can  come  by  marriage  to 
her  husband,  but  are  to  descend  to  ber 
next  heir. 

If  a  woman  iiave  precedency  by  creation 
or  birth,  she  retains  the  same  tliongh  ahe 
marry  any  commoner ;  but  if  a  woman  nobly 
born  marry  any  Peer,  she  sbaH  take  pUice 
according  to"  the  degree  of  her  husband 
only,  though  she  be  a  Dnke*s  daughter. 

A  woman  privileged  by  marriage  with 
one  of  noble  degree,  fhall  retain  the  privi- 
lege due  to  her  by  her  husband,  though  he 
should  be  degraded  by  forfeiture,  &c,  for 
crimes  are  personal. 

The  vrife  of  the  eldest  son  of  any  degree 
takes  phKC  of  the  daneltters  of  the  tame 
degree,  who  always  have  place  immediately 
after  the  vrives  of  such  eldest  sons,  and 
both  of  them  take  place  of  the  younger 
sons  of  the  preceding  degree.  Thus,  the 
lady  of  the  eldest  son  of  an  Earl  takes 
place  of  an  Earl's  daughter,  and  both  of 
them  precede  tiie  wife  of  the  younger  too 
of  a  Marquis ;  also  Jihe  vrife  of  any  degree 
precedes  the  wife  of  tlie  eldest  son  of  the 
preceding  degree.  Thus,  the  wife  of  a 
Marquis  precedes  the  wife  of  the  eldest 
ton  of  a  Duke. 

The  Queen. 

Princess  of  Wales. 

Princesses,  and  Duchesses  of  tbe  Blood. 

Duchesses. 

Wives  of  the  elde.t )    ,  ^^        ^ 

sons;  daughters, >  ^^ 

Marchionesses. 
Wives  of  the  eldest  >    - 

sons;  daughters,  ) 
Countesses. 
WivV.ofthedd«t>    , 

Mus ;  daughters,  )  ^ 

Wives  of  the  younger  sons  of  Dukes. 
Viscoontpsses. 
Wives  of  the  eldcsir^g^^ 

sous ;  daughters,  ) 

Wives  of  the  younger  90ns  of  Marquissesk 

Baronesses. 

Wives  of  the  eldest }    -  «.• * 

.     _4^        >  of  VtSGOonts. 
sons  s  daughters,  \ 

Wives  of  the  younger  sons  of  Earls. 
Wive.oftheHd«.?    f 

sons;  daughters,   ) 
Wives  of  the  younger  sous  of  Viscounts. 
Wives  of  (he  younger  sons  of  Barons. 
Wives  of  Baronets. 
Wives  of  Knights  of  the  Garter. 
Wives  of  Knights  of  the  Bath. 
Wives  of  Knights- Bachelor 


Dukes. 


^•l 
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Wi\c8  of  the  eldrtt  ?  ^^  Baroneto  of  Taiitm  are  dow  in  Gemini ;  and  Uiwe  of- 

flonst  daaDhten,   $  Gemini  in  Cucer ;  and  so  on. 

Wivef  of  the  <>idest  i  of  Knighto  of  the  Gar-        Thig  leeming  change  of  place  in  the  itare 
'  ^^" '  daoghtew,  S     ter.  was  fint  observed  by  Hipparchiu  of  Rhode*, 

WivMofthceldtttlof  Knights  of  the         who,  if 8  yean  before  Christ,  fonnd  that 
'^  w^'  r  k   -^'i  1  *®  longitndet  of  the  stars  in  liis  time  were 

!I^.**ii«L.^    N^Knights-Bachelon.      «««<«r  ••»«  they   had   been    before,  ob- 
•onssdayghten,   S  *  served  by  TVmochare^  and  than  they  were 

Z'^"*   f  ^  ^'^V  """  ?'  '*'~^'*  »  •*»  »P»»^'^  «f  Eudwns,  who  wrote  380 

W..«  of  E«,o.re.,  by  creation.  yean  bifore  Christ.     Ptolemy  also  per- 

Wives  of  Ksquires,  by  office.  ««:««j  *i.^ -«i^..^i    i  •    .i     i       -^ 

Wives  of  GeiUcmen.  ^^5^  **  gf»dual  dian^e  m  the  longitudes 

Daughter,  of  Esquires.  ^^?J**"'  ^^  "^  stated  the  quanUty  at 

Daughter,  of  G^llemrn.  ^.  "i*!»^'  «»*""'«  '^  •'"^  V  ""  .f  «>  y""^ 

Wive,  of  Citizens.  J?!'**  »  "^^^^^  "*•.  ^^  ^^^y  ^    P**^  y«^- 

Wives  of  Bttrgesses,  &c.  Y4iang,  a  Chinese,  in  the  year  7«l,  suted 

the  quantity  of  this  chance  at  1'  in  8S 

The  wives  of  Privy  Coimsellon,  Jodges,  jctn,  which  is  at  the  rate  ol'4S'{  per  year. 

&C.  are  to  take  the  same  phice  as  tiieir  hos-  Other  more  modem  astronomers  have  made 

hands  do.    8^  the  former  list.  this  preceMion  still  more,  bnt  with  some 

PRECENTOR,  a  dignitary  in   catbe-  small  diflerenoes  from  each  otlier ;  and  it  is 

drals,  popuhu-ly  called  the  chantor,  or  mas-  "ow  nsially  taken  at  50"^  per  year.    All 

ter  of  the  choir.  these  rates  are  deduced  from  a  comparison 

PRECESSION  tfike  eyaiMf  es,  is  a  very  of  the  loogitode  of  certain  stars,  as  observed 

slow  motion  of  them,  by  wliich  they  rhiuige  by  more  ancient  astronomers,  with  the  bter 

their  place,  going  from  east  to  west,  or  observations  of  the  same  stars;  ris.  bysnb- 

backward,  in  imiecfdeniia,  as  astronomers  tracting  the  for^ier  from  the  latter,  and 

call  It,  or  contrary  to  the  order  of  the  ngns.  dividing  the  remainder  by  the  number  of 

From  the  hite  improvements  in  aslrono-  years  in  the  interval  between  the  dales  of 

my  it  appears,  tliat  the  pole,  the  solstices,  the  observations.    Thus,  by  a  medinm  of  a 

the  eqiiiiiozes,  and  all  ttie  other  points  of  great  mmber  of  comparisons,  the  quantity 

the  ecliptic,  have  a  retrogade  motion,  and  of  the  annual  change  hat  been  fixed  at 

are  constantly  moving  horn  eut  to  west,  dO"^  according  to  which  rate  it  will  re- 

off  from  Aries   towards  Pisces,   Sec,    by  qnire  S5,791  years  for  the  eqninoaes  to 

means  of  which,  the  cqvinpctial  points  are  make  their  revolutions  westward  quite  a* 

carried  liirther  and  fhrther  iMck  among  the  ronnd  tlie  cirele,  and  return  to  the  same 

preceding  signs  or  stars,  at  the  rate  of  point  again. 

about  50  "\  each  year ;  wfaidi  retrograde  mo-        The  phenomena  of  this  retrogiade  motion 

tion  b  called  the  precession,  reoession,  or  Of  tite  equinoxes,  or  interactions  of  the 

retrocession  of  the  equinoxes.  equinoctial  with  the  ecliptic,  and  conse- 

Hence,  as  the  stars  remain  hnmoveible,  qoently  of  the  conical  motion  of  the  earth's 
and  the  equinoxes  go  backward,  the  start  axis,  by  which  the  pole  of  the  equator  de- 
will  seem  to  move  more  and  more  eastward  scribes  a  snmll  circle  in  the  same  period  of 
with  respect  to  them ;  for  which  reason  tlie  time,  may  be  understood  and  illnstrated  as 
longitudes  of  all  the  stars,  being  reckoned  follows ;  Let  NZSVL  be  the  earth.  (See 
from  the  first  point  of  Aries,  or  the  vamal  Pbte  Perspective,  &c.  fig.  6.)  SON  A  its 
equinox,  are  continually  tncreasfaig.  axis  prodnbed  to  the  stany  heavens,  and 

From  this  cause  it  is,  that  tfie  oonstelfai*  terminatmg  in  A,  the  prcMUt  nortti  pole  of 

tions  seem  all  to  have  changed  the  places  the  heavens,  which  is  vertical  to  N,  the 

assigned  to  them  by  the  ancient  astrono-  north  pole  of  the  earth.    Let  £OQ  be  the 

mers.    In  the  time  of  Hipparchus,  and  the  equator,  T®Z  the  tropic  of  can^r,  and 

oldest  astronomen,  the  equinoctial  poinu  Vl>;  the  tropic  of  capricom  -,  Vt)Z  the 

were  fixed  to  the  first  stars  of  Aries  and  ecliptic,  and  BO  its  axis,  both  of  which 

libra :  but  the  signs  do  not  now  answer  to  are  immoveable  among  the  stan.    Bnt  as 

the  same  points ;  and  the  stars  which  were  the  equinoctial  poinU  recede  in  the  eeUp- 

ttien  in  conjunction  with  the  sun,  when  he  tic,  the  earth's  axis  SON  is  in  motion  upon 

was  in  the  equinox,  are  now  a  whole  sign,  the  earth's  centre  O,  in  such  a  manner  as 

or  SO  degrecsy  to  the  eastward  of  it :  so,  to  describe  the  doable  cone  NOa  and  SOs, 

tlie  fint  star  of  Aries  k  sow  in  the  portion  round  the  axis  of  the  ecUptic  BO,  in  the 

•fthe  cdiptiey  called  Taurus }  and  the  Stan  tiane  that  the  equinoctial  poioU  move  rooad 


PRE 

Die  eelipttc,  which  is  25,791  yean;  and  in 
that  length  of  time,  the  north  pole  of  the 
.earth's  axis  produced,  describes  the  circle 
ABCDA  in  tlie  starry  heavens,  round  the 
pole  of  the  ecliptic,  which  keeps  immove- 
able in  the  centre  of  that  circle.     The 
earth's  axis  being  now  93"  ts'  inclined  to 
the  axis  of  the  ecliptic,  the  circle  ABCDA, 
described  by  the  north  pole  of  the  earth's 
axis  produced  to  A,  is  46^  56^  in  diameter, 
or  double  the  inclination  of  the  earth's  axis. 
In  consequence  of  this,  the  point  A,  which 
Is  at  present  tlie  north  pole  of  the  heavens, 
and  near  to  a  star  of  the  2d  magnitude  in 
the  end  of  the  Little  Bear's  tail,  must  be 
deserted  by  the  earth's  axis ;  which  moving 
backwards  one   degree   every  714  yean 
nearly,  will  be  directed  towards  the  star  or 
point  B  in  6447J  yean  hence  ;  and  in  dou- 
ble of  that  time,  or  12,895)  yean,  it  will  be  . 
directed  towards  the  star  or  point  C ;  which 
will  then  be  the  north  pole  of  the  heavens, 
although  it  is  at  present  8^  degrees  south 
of  the  zenith  of  London  L.    The  present 
position  of  the  equator  £OQ  will  then  be 
changed  into  eO^,  the  tropic  of  cancer 
T^oZ  into  V<®,  and  the  tropic  of  Capri- 
corn VTV;^  into  ty^ ;  as  is  evident  by  the 
figure.    And  the  sun,  in  the  same  part  of 
the  heavens  where  he  is  now  over  the  earth- 
ly tropic  of  Capricorn,  and  makes  the  short- 
est days  and  longest  nights  in  the  north- 
ern hemisphere,  will  then  be  over  the  earth- 
ly tropic  of  cancer,  and  make  the  days 
longest  and  nights  shortest.     So  that  it 
will  require  12,895)  yean  yet. more,,  or 
from  that  time,  to  bring  the  north  pole  N 
quite  round,  so  as  to  be  directed  towards 
that  point  of  the  heavens  whidi  is  vertical 
to  it  at  present.    And  then,  and  not  till 
then,  the  same  stan  which  at  present  de- 
scribe the  equator,  tropics,  and  pohir  cir- 
cles, Sec,  by  the  earth's  diurnal  motion, 
will  describe  tliem  over  again. 

From  this  shifting  of  the  equinoctial  points, 
and  with  them  all  the  signs  of  the  ecliptic, 
it  follown,  that  those  stan,  which  in  tlie  in- 
fancy of /utronomy  were  in  Aries,  are  now 
found  in  Taurus ;  those  of  Taurus  in  Ge- 
mini, &c.  Hence  likewise  it  is,  that  the 
stars  wliich  rose  or  set  at  any  particular 
season  of  the  year,  in  the  times  of  Hesiod, 
Eudoxus,  Virgil,  Pliny,  &e.  by  no  means 
answer  at  this  time  to  their  descriptions. 

As  to  the  pb}'8ical  cause  of  tlie  precession 
of  the  equinoxes,  Sir  Isaac  Newton  demon- 
strates, that  it  arises  from  the  broad  or  6at 
spheroidal  figure  of  the  earth ;  which  itself 
arises  from  the  earth's  rotation  about  its 
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axis :  for  as  mote  matter  has  tiras  been 
cumulated  all  round  the  eqoatmia] 
than  any  where  ebe  on  the  eartli,  the  •■■ 
and  moon,  when  on  either  side  of  the  eqvn  tor, 
by  attracting  this  redundant  matter,  bring 
the  equator  sooner  under  them,  m  emj 
return  towards  it,  than  if  there  was  no  seek 
accumulation. 

Sir  Isaac  Newton,  in  detemiiiiiig  tht 
quantity  of  the  annual  precession  fi-om  the 
theory  of  gravity,  on  supposition  that  the 
equatorial  diameter  of  Uie  earth  is  to  the 
polar  diameter,  as  230  to  229, finds  the  «in'a 
action  sufficient  to  produce  a  prebearion  of 
9^'^  only ;  and  collecting  from  the  tides  the 
proportion  between  the  sun's  force  and  the 
moon's,  to  be  as  1  to  4j,  he  settles  the  noean 
precession  resulting  from  their  joint  actions 
at  50"  ;  which  is  nearly  the  same  as  it  has 
since  been  found  by  the  beat  observatioiis. 

PRECIS,  in  botany,  the  name  of  the 
twenty-tint  order  In  Lnunens's  Fragments 
of  a  Natural  Method ;  containing  the  |^nm* 
rose,  and  a  few  other  plants  which  agree 
with  it  in  lubit  and  structure. 

PRECIPITATE,  in  chemistry,  is  aay 
matter  or  substance,  which  having  heeo 
dissolved  In  a  fluid,  foils  to  ^e  bottom  of 
the  vessel  on  the  addition  of  some  other 
substance,  capable  of  producing  a  decora* 
position  of  the  compound.    The  term  is 
generally  applied  when  the  separation  takes 
place  in  a  flocculent  or  pulverulent  form,  in 
opposition  to  crystallisation,  which  implies 
a  like  separation  in  an  angnUr  fonn.    But 
chemists  call  a  mass  of  crystds  a  precipi- 
tate, when  they  subside  so  suddenly,  that 
their  proper  crystalline  shape  cannot  be 
distuigiiished  by  the  naked  eye,  as  in  the 
instance  of  Glauber's  salt,  vrhen  sepanted 
Trom  its  watery  solution  by  mixing  with  it  a 
portion  of  alcohol. 

PRECIPITATION,  that  process  by 
wliich  bodies  dissolved,  mixed,  or  suspend- 
ed in  a  fluid,  are  separated  from  the  fluids 
and  made  to  gravitate  to  the  bottom  of  the 
vessel :  this  is  one  of  the  great  operations  in 
chemistry,  and  is  opposed  to  fliat  of  soln« 
lion.  In  truth  the  chief  operations  in  the 
latwratory  may  be  resolved  mto  solutioii 
and  precipitation.  When  a  base  is  emptoy- 
ed  to  precipitate  a  soluble  add^  the  sub- 
stance thrown  down  is  alvrays  a  eomponnd^ 
consisting  of  the  add  united  to  the  base 
employed.  In  this  case  the  acid  is  some- 
times completely  separated,  and  sometimes 
not,  according  to  the  energy  of  the  base 
employed,  and  the  degree  of  insolubility  of 
the  salt  formed.     The  aame  ^xplanatioa 
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ippto  u  in  the  6ntcMe.    When  m  nentnl  tiie  cryttali  «re  smooth  end  Bhiniog;  inteN 
felt  is  employed  es  a  predpitanti  the  sah-  nelly  they  have  a  giistening  pearly  lustre, 
stuce  which  falls  is  always  a  compound.  It  is  harder  than  glass,  easily  frangible : 
It  is  composed  of  one  of  the  ingredients  of  specific  gravity  2.6  to  2.9.  Before  the  blow* 
the  precipitating  salt  onited  to  one  ingre-  pipe  it  foams,  and  melts  into  •  brownish 
>].f           dientofsalt  in  solution.    Snch  salts  alone  enamel.    This  mineral  has  been  compared 
ev  m§           can  be  employed  as  are  known  to  form  in-  with  the  seoUte,  to  wjiich  it  bears  some  re- 
soluble compounds  with  the  acid  or  base  semblance ;  but  it  does  not,  like  that,  be* 
■^^a^            which  we  wish  to  throw  down.    In  these  come  gelatinous  with  acids.    According  to 
cases  tlie  separation  is  complete,  when  the  Klaproth  it  consists  of 
new  salt  formed  is  completely  insoluble.  gy:--                                            4SM 

Neutral  salts  perform  the  office  of  predpi-  ai««.;«- t^'o* 

tanu  in  general  much  more  readUy  and  ^^T^ " ?:  !! 

completely  than  pure  bases  or  acids.    Thus  Jv^jl'^i';!!- V^ 

the  alkaline  carbomites  throw  down  the  Ondeofiron 5.$6 

earths  much  more  effectually  than  the  pure  ''■ter 1.83 

alkalies,  and  sulphate  of  soda  separates  ^,9^ 

barytesmuch  more  rapidly  than  puresul-  Loss..... ^ 2 

phuric  acid.  This  superiority  is  owing  partly  ]  OO.OO 

to  the  combined  action  of  the  acid  and  base^  — 

and  partly  to  the  comparatively  weak  action  it  ocears  in  DanpUny,  and  in  many  parti  of 

of  a  neutral  salt  upon  the  precipitate,  when  Scotland. 

compared  to  that  of  an  acid  or  alkali.  For  PRELIMINARY,  in  general,  denote 
the  precipitation  takes  place,  not  because  something  to  be  examined  and  determined 
tlie  salts  are  insoluble  in  water,  but  because  before  an  affiir  can  be  treated  of  to  the 
they  are  insoluble  in  the  particnbr  solution  purpose.  The  preliminaries  of  peace  con- 
in  which  the  precipitate  appears.  Now  if  sUt  chiefly  in  settling  the  powers  of  ambas- 
this  solution  happens  to  be  capable  of  dis-  bmIots,  and  certain  pomts  ui  dispute,  which 
solving  any  particubr  salt,  that  salt  will  not  mut  be  detemuned  previoosly  to  the  treaty 
precipitate,  even  though  it  be  insoluble  in  itself. 

water.    Heuce  the  itasoA  why  pi;^ cipiUtes  PRELUDE,  jnvrhidiaiii,   in   music,  is 

so  often  disappear,  when  there  is  present  in  Qgaaily  a  flourish  or  irregular  air,  which  n 

the  sobtion  an  excess  of  acid,  of  alkali,  Ace  mosidan  phiys  offhand,  to  try  if  hb  instm* 

PRECONTRACT  ^  marruige,  in  the  ment  he  in  tune,  and  so  lead  htm  into  the 

civU  Uw,  avoided  the  marriage ;  but  by  the  piece  to  be  phiyed.    Very  often  the  whole 

sutnte  2  George  I.  c.  23»  called  the  mar-  band  in  the  orchestra  ran  a  few  division, 

nage  act,  it  js  declared,  that  it  shall  not  be  to  give  the  tnne. 

aUowed,  nor  shall  any  cdlitnct  of  ratrriage  PREMISES,  in   logic,   an   appellation 

be  enforced  in  the  ecclesiastical  courts.  The  given  to  the  two  first  propositions  of  a  syl- 

ouly  remedy  upon  breach  of  a  promise  of  logism,  as  going  before,  or  preceding  the 

marriage  is  by  action  for  damages  at  com-  eondosion.    Premises  are  the  foundation  or 

mon  Uw.  principles  of  our  reasoning  ^  which  being 

PREDIAL  Hlke$^  those  which  are  iwid  .either  self  evident  or  demonstrative  propo- 

•f  things  arising  and  growing  from   the  sitions,  the  troth  of  the  conclusion  is  equally 

ground  only,  u  com,  liay,  ftnit  of  trees,  and  evident, 

the  like.  Prbmisbs,  in  law,  from  the  Latin  pre- 

PREENING,  in  natnral  history,  the  ac»  mtssa  (the  foregoing),  »  applied  to  that 

tion  of  birds  dressing  their  feathers,  to  en-  part  in  the  beginning  of  a  deed  which  ex- 

able  them  to  glide  the  more  readily  through  presses  the  names  of  the  grantor  and  gran- 

the  air,  dec.    For  this  purpose  they  have  tee,  and  the  land  or  thing  granted ;  but  it 

two  peculiar  glands  oo  theur  rump,  which  is  chiefly  used  to  signify  the  thing  granted 

secrete  an  unctuous  matter  into  a  bag  that  only. 

is  perforated,  out  of  which  the  bird  occa-  PREMIUBI,  or   Premium,    properly 

sionally  draws  it  with  its  bill.  signifies  a  revrard  or  recompense;  but  it  is 

PREGNANCY.    See  MinwiFSRY.  chiefly  used  iu  a  mercantile  sense  for  the 

PREHNITE,  in  nnnenlogy,  a  speciet  snm  of  money  given  to  an  insurer,  whether 

of  the  flint  genus.    Its  cohrars  are  green  in  of  ships,  houses,  lives,  &c.  See  Insdr  amck« 

almost  all  its  shades.    It  is  sometimes  mas-  The  term  premium  is  also  applied  to  what 

sive,  sometimes  cryitaliiaed.     Externally  is  given  for  a  thii^  above  par,  or  prima 
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out:  thm  W  fetteiy  tidiets  kD  lor  SOc     are  diitrilmted 


■ioretlttBpriaieeoit,ortlleprieeatwliick  tbeciplois,  aceoniaig  to 

flie  govenuneiit  mutd  tbmm,  ibit  SOt.  ».  to  be  made  iq  every  aew  war,  aad  bL 

called  a  preniaBi.  head  is  allowed  to  riiipt  of  war  for 

PREMNA,  in  botany,  a  seoas  of  tbe  man  killed.    The  King  may  aha  isnat  let 

Didjaamia  Aagiotperaua  dam  and  order,  ten  ofole  condoct  to  an  eaeaqr  here 

Natoral  Older  of  Penonatv.    Vitictt,  Jna-  withont  theae,  it  m  nid,  a  fbrdga 

fiea.  EtMDtialcharKter:  calyx  two^lobed ;  thoogh  m  annty,  cannot  coawhere. 
corolla  ibor-cleft;  berry  fiNv^eOed;  leeds        With  respect  to  the  Kin^  own  snbfecta, 

solitary.    There  are  two  species;  viz.  P.  he  has  the  sole  anthority  to  declare  wnr  or 


intefrefi>Ua,andp.perFatifolia;bothnatiTes  peace,  and  to  levy  soldiers,  and  by  u  Hieo- 

of  tlie  East  Indies.  ry  VTI.  c  1  and  18,  CYeiy  man  is  bonttd 

PREN  ANTHES,  in  botany,  a  geoos  of  to  serre  the  King  in  bb  wars,  hot  not  o«it 

tiie  Syngenesia   Poiygamia   iEqoalis  dass  oat  of  the  reafan,  except  ibr  wages;  nor 


and  order.  Natural  order  of  Compositm  be  be  sent  ont  of  the  kingdom  even  with  an 
SemifloscnlosaB.  Cicfaoiacec,  Jossien.  Es-  office.  In  like  manner,  tfM  right  of  im- 
sential  character:  calyx  calycled ;  florets  pressing  seamen  is  acknowledged ;  bet  it 
in  a  single  row ;  pappos  shnple,  sobsCMile ;  most  not  be  exercised  wantonly,  as  by  Cak- 
leceptade   naked.     There   are  nineteen     ing  a  captain  of  a  merchantman  to  serve  aa 

a  common  mta,  and,  by  13  George  II. 


PREPOSITION,  m  giamnmr,  one  of  c.  17,  persons  of  fifty -five  years  of  age,  and 

the  parts  of  speedi,  being  an  indeclinable  under  eighteen,  and  every  penon  going  to 

particle,  which  yet  serves  to  govern  tlie  sea  for  two  years,  and  every  apprentiee  dnr- 

Bonns  that  follow  it    See  Grammar.  ing  three  years,  are  exempted ;  and  also  all 

PREPUCE.    See  Ahatomy.  foreigners;  besides  which  there  are  other 

PREROGATIVE^  in  law,  means  all  the  particular  exemptions ;  nor  are  mariners, 

rights  and  privileges  which  by  kiw  the  Ring  except  <leserters,  to  be  impresKd  in  tbe 

bath,  as  chief  of  the  commonwealth,  and  as  West  Indies.    He  har  also  the  sole  oom- 

nitnisted  with  the  execution  of  the  laws ;  maad  of  the  forces,  as  well  militia  as  regn- 

and  this  can  be  only  according  to  Magna  Ian,  and  that,  by  13  Charles  II.  c,  6,  ttsde- 

Cbarta.  We  shall  here  briefly  set  down  tliose  pendent  of  tbe  Houses  of  i^vliameot.    His 


articles  which   are   enumerated  by  Lord  troops  nny  be  billeted  all  over  the  king- 

Cbief  Baron  Comyns,  in  his  "  Digest,'*  as  dom;and  no  one  but  the  King  can  boOd 

belonging  to  the  King's  preroji^tive,  pre-  fi>iis. 

mising  only,  that  many  things  are  laid  down  With  respect  to  time  of  peace,  he  enacts 


in  our  law  books  from  ancient  authorities^  lawtf,  together  with  bis  Parliament ;  bat 

which  do  not  thoroughly  accord  with  the  not  by  grant' or  charter  alter  tbe  bw.    He 

spirit  of  the  oonstitutioii,  as  improved  at  may  issue  procfaimatioiis  to  enforce  laws ; 

the  revolution ;  and  that  every  thing  which  and,  by  1  James,  c.  25,  and  is  Charles  II. 

is  contrary  to  that  glorious  spirit,  may  be  4,  s.  ti,  may  restrain  the  transportation  of 

well  qaestioned  to  be  law  at  tlie  present  day.  com,  and  gunpowder,  arms, and  ammonibony 

Those  who  were  formerly  called  preroga-  generally,  or  from  particufau*  pbices.    By 

tive  lawyers,  were  fittle  better  than  the  wil-  sUtute  31  Henfy  VHL  since  repealed,  he 

ling  slaves  of  absolute  monarchy.  might,  in  eflect,  make  new  laws  by  his  pro- 

As  to  his  domestic  concerns,  tbe  care  of  clamation.   But  now  be  cannot  suspend  the 

the  marriages  m  the  royal  ftnily  belongs  to  execution  of  a  law  for  any  time,  as  till  the 

the  King,  and  is  now  regulated  by  statute  meeting  of  the  next  Parliament.    It  is  said, 

is  George  IIL,  c.  11.  that  the  King  may  dispense  with  a-thinp 

As  to  foreign  nations,  he  has  the  sove-  prohibit^,  so  as  to  make  it  lawfiil,  in  case  of 

reignty  of  the  seas  surrounding  EngUmd,  necessity,  to  the  party  to  do  the  prohibited 

and  may  make  treaties  and  alliances,  and  thing ;  but  dispensations  are  odious,  and, 

send   ambassadors  and  envoys  to  foreign  indeed,  except  under  the  fi)ilowing  limita- 

states,  and  a  league  is  said  to  be  broken  by  tions,  the  King's  dispensing  power  amy  now 

a  prohibition  of  all  the  commodities  of  a  be  questioned.    As,  however,  he  may  grant 

kingdom  in  amity.    He  may,  in  virtue  of  a  pardon  when  the  offence  is  committed,  it 

the  same  right,  grant  reprisab,  by  taking  seems  not  ofso  much  Importance.  He  may 

the  goods  of  foreign  subjects,  here  or  else-  unquestionably  dispense   with   any  thing 

where,and  he  is  entitled  to  all  prises ;  but,  which  is  for  bis  beiiiBfit,  as  a  penalty  due  to 

by  certain  acts  ctfled  tbe  p^iMcts,  they  theKhig;  but  not  with  a  thing  malam  ia sti^ 
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A6r  inwhidi  the  kubject  has  an  interest,  suchas  that  of  constable,  provided  thereby 

He  nay  grant  a  pardon  of  all  offenccn,  as  a  sufficient  number  to  serve;  bat  he  cannot 

well  in  the  ececlesiastical  as  the  criminal  grant  an  exemption  from  the  jorisdiciion  of 

court ;  but  cannot  reverie  a  judgment  with-  any  court,  If  he  does  not  erect  a  jnrisdictioii 

out  process.     .  of  the  same  nature  in  lieu  of  it,  for  that 

With  lespect  to  things  ecclesiastical,  he  would  create  a  ihtliire  of  justice ;  nor  to  be 
has  jurisdiction  in  an  Ecclesiastical  cames,  is  exempt  from  punishment  from  felony  or 
head  of  the  chnrch,  and  may  punish  and  re-  trespass.  He  may  also  by  proclamatioa  or 
press  heresieA  and  superstitions,  by  statute  spedal  writ,  directed  to  the  party,  or  to  the 
37  Henry  VIIL  c.  17.  And  ecclesiastical  sheriff;  restrain  any  person  from  qmttmg 
laws,  which  consist  of  ancient  synods,  and  the  kingdom,  and  may,  for  reasons  of  state, 
canons,  and  constitntiow,  and  customs,  lay  an  embargo  upon  a  ship.  So  he  may  in- 
formed with  the  assent  of  the  King,  without  hibit  a  public  nuisance.  .  He  may  also  recal, 
the  Parliament,  are  of  legal  authority  in  by  summons,  a  subject  who  goes  out  of  the 
England,  and,  it  is  said,  he  may  dispense  kingdom  with  or  without  licence,  and  if  he 
with  those  bws.  He  may,  with  his  com-  returns  not,  upon  service  of  smnmons,  then 
missioners  pass  ecclesiastical  censure,  and  his  lands  and  goods  are  forfeited.  But,  it  is 
shaJliMve  the  ordering  of  all  ecclesiastica]  >«<i,  merchanU  may  abide  beyond  sea,  and 
appeals,  without  appeal  to  the  Pope.  The  *  King,  in  amity,  need  not  deliver  up  those 
highest  appeal,  by  statute  26  Henry  VHI.  who  fly  to  him. 

c  19,  is  to  the  King,  in  Chancery,  who  Is-  The  King  may,  by  his  prerogative,  com* 

sues  a  commission  to  his  delegates ;  but  mand  mayors  and  corporate  officers  to  re- 

vrhere  the  King  is  concerned,  It  is  to  the  strain  annoyances,  and  keep  streets  clean ; 

Upptr  House  of  CoiKfocation ;  and  although  but^not  in  places  which  are  no  corporations ; 

the  appeal  to  the  delegates  is  final,  yet  the  and  cannot  inhibit  a   lawful  occupation, 

King  may  grant  a  oonmiiinon  of  review.  such  as  making  cards,  under  pretence  of  in- 

Tbe  King's  prert>gative,  as  to  temporal  convenience,  nor  restrain  the  exercise  of 

jurisdiction,   enables   him   to  make  what  foot-ball,  cock  fighting,  or  other  vam  sports, 

ooorts  he  pleases,  for  the  admfaibtration  of  except,  perhaps,  on  Sundays, 

the  common  hiw,  and  where  he  pleases ;  As  to  offices,  the  King  has  the  nomination 

but  he  cannot  erect  a  court  of  Chancery,  of  all  public  officers  within  the  kingdom ; 

or  Conscience,  the  common  law  being  the  but  he  cannot  create  a  new  office  with  a 

birth-right  of  the  subject.    The  King  nmy  fee,  nor  appoint  an  old  office  vritfa  a  new 

also  giant  snch  commisBions  as  are  warrant-  fee,  to  burthen  the  pnblic,  without  his  Fv- 

ed  or  allowed  by  the  common  or  statute  Kament 

law,  as  of  oyer  and  terminer,  4cc. ;  but,  it  is  As  to  trade,  he  may  erect  societies  for 

said,  he  cannot  grant  a  eommisBion  of  in-  the  management  of  it ;  but  cannot  grant  an 

quiry  only,  witliout  a  clause  to  hear  and  de-  embargo  on  ships,  for  the  benefit  of  a  pri- 

temiine.    He  may  grant  ftancbises   also,  vate  trader  or  company, 

because  all  franchises  and  liberties  are  de-  As  to  matters  of  revenoe,  the  King  can 

rived  At>m  him,  as  a  county  palatine,  or  jo-  alone  coin   money  withUi  his  dommioos, 

risdiction  temporal,  or  ecclesiastical.  upon  which  the  duties  are  now  settled,  as  in 

As  to  nobility  and  honour,  tlie  King  is  itatnte  18  Charles  II.;   but  the  aid,  for 

the fbonlain  of  all  divinity,  and  may,. it  is  knighthood, marriage, &e. are  taken  avray 

said,  compel  all  persons  of  SOI.  per  annum  by  statute  IS  Charles  IL  c.  S4. 

tnheritanoe,  to  be  knights,  or  persons  named  With  respect  to  purveyance,  he  may  dig 

to  be  seijeants,  to  take  the  degree.  fer  saltpetre  in  the  lands,  stables,  and  other 

The  King  may  also  grant  privileges,  such  places  of  a  subject ;  bnt  not  where  he  can- 
as  those  of  a  forest,  chase,  warren,  park,  not  leave  the  place  in  the  same  plight  as  be^ 
lap*,  market,  with  tolb,  or  casual  profits,  as  fore.  He  most  leave  room  for  the  horses, 
wreck,  waiA,  strays,  deodands,  treasure-  &c.  of  the  person,  and  not  dig  at  improper 
trove,  royal  fish,  mines,  derelict  lands,  moat  times,  tior  retom  there  for  a  long  tune,  nor 
of  which  belong  to  the  Kmg,  together  with  can  he  grant  it  to  aiwther,  and  the  saltpe- 
certain  privileges  in  trade,  for  which  see  tre  must  be  need  for  the  defence  of  the 
Tkaab.  So  he  may  giant  exemptions  realm  only,  and  the  subject  is  at  Uberty 
from  Uiose  charges  which,  by  his  grant,  be  still  to  dig  in  his  own  soil.  But  he  cannot 
may  nspose,  as  to  be  quit  of  toll  for  mer-  claim  any  other  necessaries,  such  as  timber, 
chandise,  in  every  town  in  England,  and  to  wood,  liiel,  cattle,  grain,  hay,  vietuab, 
be  exeoqpt  from  offices  under  tto  crawni  evts,  carriages,  4rc.  withriMt  the  cmaent 
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•f  the  owner,  by  »tatate  it  Chiries  IL 

c  24. 

Tiie  cnstoms  upon  mercbandiie  exported 
•nd  imported,  are  tbe  ancient  inheritauce 
of  the  crown,  wbicb,  it  is  said,  were  origi- 
nally by  act  of  Parliament ;  they  were  dis- 
tinguished into  auhima  magna,  ef  pami,  to 
whidi  were  added  prisage,  or  a  duty  of  two 
tons  oot  of  every  ship  laden  with  twenty 
tons  of  wme ;  and  bntlerage,  or  a  levy  of  2s. 
per  ton,  for  every  ton  of  wine  of  a  merchant 
stranger.  The  citizens  of  London  were  ex- 
empt from  this  duty  in  the  port  of  London. 
These  dudes,  it  seems,  are  now  repealed  by 
statute  i7  George  IIL  c.  15,  called  the 
Consolidation  act,  which  affixes  a  certain 
late  to  the  commodities  therein  ennme- 
nted,  and  97  L  10s.  per  cent,-  with  a  draw- 
back of  tbl.  per  cent,  on  exportation,  upon 
every  other  commodity.  We  have,  how- 
ever, read  in  the  public  prints  during  this 
year,  (1807)  of  the  ctoim  of  prisage  being 
made  in  Irehmd,  by  one  of  the  grantees  of 
the  crown,  and  allowed ;  but  we  presume, 
so  heavy  a  tax,  if  it  can  be  claimed,  in  addi- 
tion to  the  duty  on  wines,  must  be  repealed 
by  Parliament.  Customs  are  not  paid 
where  the  King  has  granted  goods  of  a  pi- 
rate to  a  patentee,  for  tbe  King  shall  not 
pay  custom  to  himself;  and  it  is  said,  tbe 
King  may  grant  to  an  alien  to  pay  no  more 
cnstoms  than  a  subject;  but  this  must  be 
subject  to  the  Consolidation  act. 

The  King  may,  by  his  prerogative,  charge 
an  imposition  upon  the  subject  for  his  bene- 
fit, as  he  may  grant  a  certain  rate  for  tilings 
sold  in  a  town,  for  the  walls  of  the  town,  or 
repairing  the  bridge,  or  the  security  of  those 
parts.  Or  that  a  man  may  build  a  vrall,  or 
keep  a  feros  and  take  toll  for  the  sn|^rt 
of  it.  But  be  cannot  charge  the  subject 
where  he  has  no  benefit  from  it,  or  a  quid 
pro  9«o,  nor  levy  new  customs,  J^c.  Nor 
can  the  merchants,  by  their  consent,  grant 
to  the  King  a.tax  opon  their  goods,  for  their 
wares  would  thereby  be  sold  the  dearer. 
Upon  all  which  we  must  observe  that  it 
should  appear  this  branch  of  the  preroga- 
tive is  fallen  into  disuse,  and  can  scarcely 
now  be  claimed  as  being  altogether  incon- 
sistent with  tbe  spirit  of  the  revolution  in 
1688*  And  we  now  see  that  in  all  cases 
where  a  pier  is  to  be  built,  or  a  turnpike- 
toad  made,  or  improvements  are  made  in 
cities*  application  is  had  to  Parliament,  and 
a  bill  is  passed^  This,  it  is  true,  may  be 
partly,  because  it  is  often  necessary,  to  bor- 
row Uirge  suras  of  money,  and  to  purchase 
lands  by  compulsioo»Ax.;  but  we  still  may 


venture  to  qnestion  this  prerogathre,  sK 
though  we  find  it  in  books  of  great  aatho* 
rity  previously  to  tbe  reigns  of  Charles  tbe 
Fint  and  Second* 

As  to  casual  profits,  tlie  King  is  entitied 
to  all  goods  which  have  no  owner,  as  wreck, 
flolsan,  jetsan,  and  Kgui,  waift,  straya, 
goods  of  felons,  deodands,  treasare-trovesy 
escheats,  and  lands  forfeited.  He  is  en* 
titled  also  to  royal  mines,  and  the  fishery  of 
every  navigable  river,  as  high  as  the 
flows:  but  every  one  may  fish  in  the 
of  a  common-right,  although  foreign 
cannot  fish  in  the  British  Seas  without  the 
King's  Ucence.  There  are  also  certain  fines, 
upon  legal  proceedings,  vrhich  the  King 
claims  by  his  prerogative ;  and  anciently,  n 
fine  was  paid  for  liberty  to  have  ri^t  and 
justice,  which  is  now  abolished  by  Magna 
Charta  29,  mtiU  eoideaiiis,  dec.  So  fines  for 
beau  pleader,  for  grants  of  Uberties,  and 
for  misdemeanors,  with  all  armerciamc&ti 
which  are  levied  by  the  Sheriff  and  estreat- 
«d  into  the  Exchequer. 

All  the  lands  in  the  kingdom,  it  is  said, 
are  holden  mediately,  or  immediately,  of 
the  King,  who  has  no  superior;  and  thin  is 
the  foundation  of  the  law  of  forfoibire  and 
escheats :  but  this,  however  in  practioe  it 
may  be  harmless,  is  a  principle  rather  derived 
from  the  divine  right  of  kings,  than  tbe  spirit 
of  the  revolution,  which  considers  the  King 
rather  as  deriving  every  thing  from  the  peo« 
pie,  and  holdmg  the  throne  ifeMlf  in  Host. 

Whatsoever  huMis,  or  tenements,  tbe 
King  has,  belong  to  him  in  right  of  his 
crown,  and  are  called  the  sacred  patrimony, 
or  demesnes  of  the  crovm,  says  Lord  Coke; 
and  whether  lands  descend,  or  are  devised, 
or  given  to  hUn  and  his  heirs  by  statute,  or 
otherwise,  they  go  as  parcel  of  the  crown. 
Hie  King,  therefore,  it  seems,  cannot  divest 
himself  of  his  public  character,  but  has  all 
bis  real  possessions,  for  it  does  not  seean  to 
extend  to  money,  merely  as  king. 

All  conveyances  to  the  King  ooght  to  be, 
by  deed,  enrolled;  ^d  where  a  subject 
would  not  have  possession  without  entry, 
there  the  King  has  it  not  without  offiee 
foimd,  or  other  record.  But  if  the  Kic^ 
title  is  so  found  opon  an  inquisition,  he  is 
in  possession  without  seisive ;  and  where  a 
common  person  cannot  enter  withoat  as 
action,  there  the  King  ought  to  have  a  mire 
faeiaa.  But  no  office  is  necessary  where 
the  King's  title  appears  by  other  matter  off 
record,  and  wliere  he  is  so  seised  he  can 
never  be  ejected,  or  disseised ;  but  every 
one  who  enteia  upon  bis  ponetsioiia  is  ealU 
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«d  an  intruder ;  the  remedy  apon  which  is 
by  an  information  of  intrusion.  The  reme- 
dy against  the  Ring  is  by  petition  to  tlie 
King  in  Parliament,  in  Oiancery,  or  some 
other  court,  for  there  ran  be  no  writ,  be- 
cause tlie  Ring  cannot  command  himself,  as 
it  is  quaintly  expressed.  There  is  also  an- 
other proceeding  by  monstrance  de  drmtf 
which  is,  where  the  suitor*s  title  appears 
by  the  same  record  as  that  of  the  King. 
Eren  upon  an  office  found  there  may  now 
be,  by  statute  54  Edward  III.  c.  14,  a  tra- 
verse, denial,  or  litigation,  of  it. 

The  King,  by  bis  prerogative,  may  sue  in 
what  court  he  pleases,  and  shall  not  be  pre- 
judiced by  any  neglect  to  pursue  his  right, 
which  is  meant  by  the  maxim  nullum  tern- 
pusy  &c.  or  no  time  rans  apainst  the  Kins:. 
Though  now,  by  statute  9  George  III.  c.  16, 
the  King*s  suit,  except  for  liberties  and 
franchises,  ts  limited,  under  certain  condi- 
tions, to  60  yean  for  lands. 

As  to  the  disposal  of  the  personal  re? enne 
of  the  King,  this  can  only  be  by  the  Great, 
or  Privy  Seal;  and  every  one  who  receives 
noney  out  of  the  Exchequer,  without  doe 
warrant,  is  accountible  for  it  He  may,  it 
is  said,  dispose  of  his  lands  and  other  real 
revenues  of  inheritance,  by  patent,  to 
others,  when  he  pleases.  And  by  statute 
1  Anne  7,  s.  5,  all  grants  by  the  Ring  of 
any  manors,  lands,  &c.  advowsons  of 
chnrches  and  vicarages  excepted,  shall  be 
void,  except  for  31  years  or  under,  or  for  5 
lives,  &c  subject  to  waste,  and  at  the  usual 
rent  or  more,  or  if  no  nsnal  rent,  then  a  rent 
■t  least  one-third  of  the  annaal  value.  By 
the  same  act,  the  hereditary  excise,  revenue 
of  the  post-office,  first  fruits  and  tenths, 
£nes  for  writs  of  covenant,  and  entry  at 
the  alienation  office,  post  fines,  wine  li- 
cences, sheriffs  profers,  and  compositions, 
and  seisures  for  unaccustomed  and  pro- 
hilMted  goods,  shall  not  be  alienable  for 
longer  than  the  life  of  the  Ring  who  grants 
them. 

It  is  to  be  observed  that  much  of  die 
King^  prerogative,  prodocmg  revenue,  has 
been  firom  time  to  time  granted  out  with 
varioas  manors,  and  the  article  of  Ibrfei* 
tores,  vrhich  might  in  some  cases  be  some- 
what profitable,  is  very  little  enforced. 
When  a  forfeiture  is  discovered,  the  officen 
of  the  crown  generally  allow  a  portion  to 
the  informer;  somotimes  one-sixtii.  It  has 
been  proposed,  by  Mr.  Bentharo,  to  make 
fotfeitnrct  of  hind  supply,  in  some  measure, 
the  place  of  taxes,  and  to  restrain  the  power 
of  bequest  of  land  to  certain  degrees  of 
Uadredm^y*  Bhckstoaa and othen, bow* 
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ever,  though  they  approve  of  the  statute  &f 
Anne  to  prevent  tlie  improperly  granting 
away  crow^n  lands,  consider  the  great  dimi- 
nution of  tlie  landed  demesnes  of  the  crown 
well  exchanged  by  the  subject  for  the 
lighter  bturtheo  of  taxes,  since,  had  things  re* 
mained  as  at  tlie  conquest,  the  King  would, 
by  forfeiture  and  otherwise,  have  possessed 
all  the  land  in  the  kingdom.  The  observa- 
tion is  short-sighted  enough,  for  no  people 
would  have  tolerated  it.  William  possessed 
all  the  lands  by  force,  only  to  parcel  them 
out  like  a  robber  among  his  troops,  and 
had  he  not  speedily  parted  with  tliem,  he 
and  they  must  have  found  that  he  who 
grasps  all  loses  all.    See  Reyknve. 

Prerogative  coure,  the  court  wherem 
all  wills  are  proved,  and  all  administrations 
taken,  which  belong  to  the  Ardibishop  by 
his  prerogative ;  that  is,  in  cases  where  tiK 
deceased  had  goods  of  any  considerable 
value  out  of  the  diocese  wherein  he  died ; 
^d  that  value  is  ordinarily  61.  except  it  be 
otherwise,  by  composition^  between  the 
Archbishop  and  some  other  Bishop,  as  in 
the  diocese  of  London,  it  is  10/. 

PRESBYTERIANS,  This  d^omina- 
tion  of  Protestant  Dissenters  has  been  call- 
ed by  different  names  at  different  periods 
of  time.  In  their  first  attempts  for  a  fiirther 
reformation  of  the  church,  they  were,  by 
way  of  reproach,  termed  Puritans,  a  name 
derived  from  the  Cuikari  or  Pwritam  of  the 
thud  century.  But  reproachfiil  names  have 
not  been  the  only  species  of  persecntioil 
they  have  at.  various  times  suffered.  The 
cruel  persecutions  they  sof^red  in  the  reigns 
of  Eloabeth,  James  I.  and  the  two  Charleses, 
will  ever  reflect  disgrace  upon  the  memoiy 
of  those  princes. 

The  reformed  exiles  who  were  driven  to 
Ffinckfort,  to  avoid  the  cruelties  of  Mary 
I.  and  who  afterwards  set  up  congi«ga- 
tions  at  Basil  and  Geneva,  were  first  called 
Puritans,  as  their  opponents  obtained  the 
name  of  Conformists.  From  the  Puritans 
sprung  the  Presbyterians,  whose  form  of 
church  discipline  was  first  established  and 
is  still  foUowed  by  die  Kirk  of  Seotfamd. 
The  first  Presbyterian  cfanrch  in  England 
was  erected  at  Wandsworth,  a  village  near 
London ;  and,  on  the  tOth  of  November, 
157C,  eleven  elders  were  chosen,  and  their 
offices' described  ioa  register,  entitled  The 
Order  of  Wandsworth.  Other  chorcbea^ 
notwithstanding  proclamations  for  nnifiir- 
mityi  &e.  were  soon  erected  in  otter  eonf^ 
ties,  though  with  the  vtmost  privioy  awl 
secresy.  Bat  we  are  compelled  by  ow 
liflttta  to  oadt  vamj  inpoitttt  pwticaliiB 
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fat  die  iMtMj  of  llie  Pretbytcffinii,  daring  giee,  fafwwgd  Ike  Vm^jtenam, 

the  periods  of  tbeir  alternate  Mffieriosi  their  disdpliDe  of  its  coercive  power.  Their 

and  trimiipfas.    Tbeir  hirtoiyy  like  that  of  cfanrchcemaresconseqiieiitiyloit  their  ftrcciy 

other  DnmerooB  and  poweriiil  bodiet  of  and  at  length  were  in  a  meamie  di 


-aaen,  exhibiti  a  melanrholy  picture  of  the  tinned.    When  Ridiard  Cromwell  bad  re* 

iofttabihty  of  the  hnman  mind,  and  the  evil  signed  the  protectorate,  the  period  of  their 

tendency  of  reUgioas  pr^dire,  «ihen  com-  rafferings  again,  commenced.     Duped  hj 

bined  with  hnman  power  and^  authority.  General  Monk,  and  deceived  by  Charies  II. 

For  who  could  have  thonght,  that  the  very  whoae  restoration  they  had  effected,  and 

men,  who  had  saflTered  every  species  of  the  life  of  whose  predecesMr  they  had 

privation,  who  had  been  exiled  for  con-  endeavoured  to  save  from  the  cruelty  of 

sciettce  sake,  who  bad  borne  the  most  cruel  the  Independents,  they  were  made  to  die- 

perMcotious  at  home,  and  the  contumely  cover  that  their  expectation^  conoeiniog 

of  the  Lotherans  abrodd,  with  the  courage  the  establishment  of  a  Presbyterian  govens- 

and  the  constancy  of  martyrs,  that  these  ment  were  to  be  cut  off.     Althongh  wbea 

very  men,  when  armed  by  the  same  species  the  King  came  to  Whitehall  ten  of  them  were 

of  power  that  before  had  well  nigh  rnished  made  his  chaplains,  before  the  expiratioii 

them  to  atoms,  should  themselves  imbibe  of  the  year  1660,  many  of  the  parochial 

the  principles  and  follow  the  practices  of  clergy  were  prosecuted  for  not  using  the 

their  most  cniel  persecutors^  It  is  hardly  book  of  Common  Prayer;  the  justices  and 

credible,  but  it  is  nevertheless  a  melancholy  others  insisting  that  the  laws  returned  with 

ftct,  that  an  Ordinance  against  bhwphemy  the  King.    Tlie  sequestered  clergy  came 


and  heresy  was  passed  m  May,  1648,  by  out  of  their  hiding  pfauses,  and  took  posses 

the  influence  of  the  Presbyterians  then  in  sion  of  their  former  livings,  by  which  some 

parliament,  in  which  it  was  decreed,  ^  that  hundreds  of  the  Presbyterian  clergy  were 

all  persons  who  shall  williugly  maintain,  at  once  dispossessed;  in  short,  the  Chnrch 

publishfOr  defend,  by  preaching  or  writing,"  of  England  was  restored  to  its  former  power, 

— <'  that  the  Fsther  is  not  God,  that  the  Son  except  only  the  peerage  of  the  bishops, 

is  not  God,  that  the  Holy  Ghost  is  not  God ;  Now  it  was  that  the  nation  became  aa 

or  tliat  these  three  are  not  one  eternal  God ;  completely  deluged  with  licentiousness  as 

or,  that  Christ  is  not  God  equal  with  the  Pa>  it  bad  just  before  been  by  enthusiasm  and 

ther," — '^  shall  upon  compbint  or  proof,  by  bigotry.    The  virtues  of  the  Puritans  were 

oath  of  two  witnesses,  before  two  justices  forgotten  or  despised,  and  a  torrent  of  vice 

of  the  peace,  be  committed  to  prison,  with-  and  irreligion  issued  from  the  court,  and 

out  bail  or  mainprixe,  till  the  next  goal-  overwhelmed   the  people.     Ancient   reli- 

deliveiy ;  and  in  case  the  indictment  shall  gions  ceremonies  were  revived,  and  an  evi- 

then  be  found,   and  the  party  upon  his  dent  leaning  towards   popeiy    manifested 

trial  shall  not  abjure  the  said  error,  and  his  itself.     **  To  appear  serious,*'  says  Neale, 

defence  and  maintenance  of  the  same,  he  ^  to  make  a  conscience  of  one's  words  and 

shall  suffer  the  pains  of  death,  as  in  case  of  actions,  was  the  way  to  be  avoided  as  a 

felony,  withoat  benefit  of  clergy ;  and  if  he  schismatic,  a  fanatic,  or  a  sectarian.-    They 

recant  or  abjure,  be  shall  remain  in  prison  who  did  not  applaud  the  revived  ceremo- 

till  he  find  sureties  that  he  will  not  main-  nies  were  marked  ont  for  Presbyterians,  and 

tain  the  said  heresies  or  erron  any  more ;  every  Presbyterian  was  a  rebel.**     Hie 

but  if  he  relapse,  and  is  convicted  a  second  vindictive  spirit  of  the  restored    bbhops 

time,  he  shall  suffer  death,  as  before.*' There  manifested   itself  against   these    unhappy 

were  about  seven  other  real  or  supposed  people    in  every   possible    way.      They 

heresies,  besides  that  which  we  have  just  in-  were    alteniately  elsted   with  Jiopes    of 

stanced,whicb  were  aU  and  every  one  of  them  peace  and  liberty,  and  sank  to  despair  by 

thus  punishable  by  fine,  imprisonment,  and  disappointment  and  abuse.    The  doctrines 

death.    Such  was  the  spirit  which  at  that  of  passive  obedience  and   non-resbdmce 

time  influenced  those  who  had  caused  the  were  revived,  and  an  open  and  flagrant  pei^ 

piesa  to  groan  with  publications  about  per^  secutioa  of  the  Presbyterians  was  com* 

aecntion,  Uberty,  and  tlie  rights  of  private  menced,  wliich  continued  to  increase  until 

judgment!  The  cfaunours,  however,  about  the  triumph  of  episcopacy  was  completed  by 

the  divine  right  of  Presbytery  at  length  the  Act  of  Uniformity,  which  began  to  be 

ceased,  and  the  rights  of  conscience  be^  in  foree  on  St,  Bartholomew's  day,  in  the 

to  be  better  understood  .and  more  generally  year  166S.    By  this  act  two  tffoosand  of 

allowed.  the  worthiest  and  most  learned  men  of  the 

.Oliver  Cromwell|  thoog^  he,  m  some  de*  tune  were  ejected  from  their  livings,  and 
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ctpoaed  to  every  species  of  insnlt,  depriva*  this  country.  This  offenaive  act,  which  was 
tioo,  and  distress.  Thus  did  the  hypocri-  passed  in  the  year  1675,  inporU  that  every 
tical  Charles  rewacd  those  to  whom  he  was  person^  in  office  or  employment,  shall  take 
indebted  for  bis  restoration  to  tlie 'throne  the  oatJis  of  allegiance «  and  supremacy; 
of  England!  The  Presbyterians  had  now  **  receive  the  sacramenU  in  aome  parish* 
no  hopes  of  justice  left,  except  what  they  church  before  competent  wttnessesy"  and 
owed  to  the  Kind's  private  attadiment  to  subscribe  a  declaration,  renouncing  all  be- 
the  Roman  Catholics,  and  to  the  exercise  lief  of  the  real  presence  in  the  endiarist 
of  an  illegal  power  in  their  sovereign,  by  From  this  period  to  the  year  1681,  various 
which  the  entire  liberties  of  the  country  attempts  were  made,  by  the  successive  par- 
might  one  day  be  destroyed.  This  was  liaments,  for  a  toleration  of  Diisentersy 
called  the  Kingfk  dispensing  power,  under  and  for  putting  in  force  the  hiws  against 
colour  of  which  he  pretended  to  dispense  Popish  Recusants;  and  many  books  and 
with  the  execution  of  the  established  hiws  of  pamphlets  were  published  in  their  defence : 
the  realm ;  thereby,  in  effect,  ci-eatim;  a  but  all  in  vain ;  the  court  and  the  papists 
power  above  that  of  tlie  law,  and  making  contrived,  to  the  end  of  the  leign,  to  op- 
the  monarch  an  absobte  sovereign.  It  vras  press  the  Presbyterians  in  every  pomible 
a  painful  alternative  to  the  Presbyterians,  way.  In  Feb.  1685  died  the  thoughtless^  the 
either  to  sniier  the  most  shameful  depriva-  merry,  the  dissolute  Charies  II.  and  vrith 
tions,  or  count<-nance  the  exercise  of  this  him  all  hopes  of  redress  or  justice  on  the 
ttsorping  power,  and  thereby  endanger  the  part  of  the  Dissenters:  for  whatever  were 
liberties  of  their  country  by  a  kind  of  nnna-  the  errors  in  this  prince's  conduct,  and  the 
tural  onion  with  the  Roman  Catholics.  In  the  blemishes  in  his  character,  he  was  person* 
succeeding,  reign,  when  this  artifice  of  uni-  ally  beloved  by  his  people^  who  w^re  ovei^ 
versal  toleration,  and  the  dispensing  power,  wtielmed  with  grief  and  astonishment  at  his ' 
was  agabi  attempted  to  betray  the  Pro-  death.  He  died  in  the  cornhmnion  of  the 
testant  interest,  the  Presbyterians  manifest*  church  of  RomCi  having  received,  just  he- 
ed the  roost  honourable  disinterestedneu,  fore  his  death,  die  sacrament  at  the  hands 
and  refused  to  accept  any  toleration  for  of  a  Roman  Catholic  priest, 
themselves  that  might  endanger  the  general  James,  Duke  of  York,  brotlier  to  the  late 
interests  of  religion,  or  give  countenance  King,  was  crowned,  with  his  Queen,  on  the 
to  those  popish  sentiments  that  luid  so  often  43d  of  April,  1685.  He  commenced  his 
deluged  their  cooutiy  with  the  blood  of  its  reign  by  disclaiming  arbitrary  principles, 
inhabitant;.  and,  at  the  same  time,  declaring  he  would 

In  the  year  1666  happened  the  raemor-  abide  by  and  maintaui  the  religion  esta- 

able  fire  of  London,  a  calamity  so  great  blished  by  kiw.    James  soon  gave  the  na- 

and  humiliating,  that  the  rancour  of  bigotry  tion  to  umlerstand  what  he  meant  by  tole- 

and  persecution  was  somewhat  abated  by  ration  on  the  one  hand,  and  an  adherence 

it.    iliis  heavy  judgment  taught  the  perse-  to  established  usages  on  the  other.    By  to* 

enters  some  useful  lessons  of  righteousnessy  Jeration,  be  meant  to  encourage  the  prin- 

and  the  despised  Presbyterians  were  for  a  ciples  and  the  practices  of  Popery,  and 

time  connived  at    Th^  built  wooden  ta-  by  his  support  of  the  established  religion, 

bemacles  to  preach  in,  and  tlteir  places  of  he  meant  the  support  of  tlie  doctrines  of 

wonhip  were  crowded  with  penitent  and  passive     obedience,    and    non*resistance. 

devout  auditors.    In  two  yean,  however.  In  these  principles  and  determinktious  he 

after  the  fire  of  London,  their  persecutions  found  himself  supported  by  the   articles 

were  revived,  and  their  private  assemblies  of  the  English  creed,  and  the  importuni* 

were  dissolved.    Drs.  Patrick  and  Parker,  ties  of  numerous  hot-headed  Jesuits^  by 

afterwards  bishops,  wrote  bitterly  against  whose  iufioence*  he  suffered  himself  to  bie 

them ;  but  Parker  met  with  a  formidable,  almost  invariably  guided, 

though  a  sarcastic,  antagonist  in  the  femons  Notwithstanding  the  plausible  pretences 

Andrew  MarveL    In  1670,  the  conventicle  of  James  II.  of  granting  a  free  toleration  to 

act  was  revived,  by  which  the  Presbyte-  the  Dissenters,  his  drift  was  easily  seen 

rians  again  suffered  the  mo»t  cruel  and  through;  and  the  Dissenters*  much  to  their 

vexatious  persecutions.  credit,  as  we  have  already  remarked,  joined 

The  last  penal  statute  against  the  Presby-  with  their  persecutors  of  the  established 

terians  was  the  Test  Act,  lor  th<^  repeal  of  chnrdi,  generously  giving  up  their  private 

which  tliere  was,  a  few  yeaislbgo,  a  very  resentments,  however  just,  to  their  fears  of 

warm  but  unsuccessful  petitleii  tirom  the  Popery  and  slavery,  which  were  making 

imited  body  of  Protestant  Dissenters  in  large  strides  towards  the  djestractioo  of 
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d^  and  religions  liberty,  of  which  the  gimL  TTbey  are,  for  the  moit  part,  Pae<io* 

dispensing  power,  and  the  declaration  for  baptists,  and  admit  the  sacrament  of  the 

liberty  of  conscience^  were  to  be  the  prin-  Lord%  Sapper,  which  Dr.  Watts  says,  **  im 

cipal  engines.    This  wise  cofndnct  of  the  eating  br^d  and   drinking  wine  in   else 

Dtssenteis  certainly  saved  the  church  and  church,  in  remembrance  of  the  deadi   of 

atate.    Thus  an  end  was  put  to  the  prose-  Christ."    Hiey,  in  general,  reject  the  doo- 

cntion  of  the  Protestant  Dissenters  by  the  trine  of  predestination,  and  some  otHcr 

penal  laws;    though  the  laws  themseWes  doctrines  intimately  connected  therewitti. 

were  not  legally  repealed,  or  suspended,  The  belief  and  practice  of  the  modem  En^ 

till  after  the  revolution  in  1688.    From  this  glish  Presbyterians  are  pretty  faititfiilly  de- 

happy  period  of  onr  English  history,  the  scribed  in  *<  An  Abstract  of  a  Profcasioa  oT 

condition  of  the  Pnsbyterians  and  other  Faith'made  at  a  public  Ordination  at  tbe 

Dissenten   began   gradually  to   improve.  Old  Jewry  in  1756;**  and  also  in  some 

William  and  Mary,  who  succeeded  to  tbe  "  Questions  proposed  to  the  Rev.  'niomas 

throne  of  Enghmd,  after  tbe  abdication  of  Wright,  at  his  Ordination,  May  31,  1759, 

it  by  James  il.  were  favourable  to  the  with  the  Answers  thereto."    These  papers 

Protestant  religion,  and  tbe  rights  of  con-  may  be  seen  in  the  *'  Histoid  of  Rel^^u,* 

science*    Notwithstanding  the  violent  op*  published  anonymously,  in  four  vols.  8vo. 

position  which  William  met  with  from  the  in  the  year  1764.    We  close  onr  account  oT 

high-church  party,  who  were  a  numerous  the  Presbyterians  by  observing,  that  a  le 

and  powerful  body,  he  succeeded,  in  many  tnre,  first  set  up  in  the  year  1695,  at  Sal 

points,  to  soften  the  rigours,  and  abate  the  Hall,  London,  is  still  continued  on  the  o 

national  prejudice  agamst  the  Dissenters,  ginal  foundation,  and  b  supported  by 

Little  else  has  occurred,  since  tiie  happy  contributions  of  the  friends  of  Presbyteri- 

tra  of  the  revolution,  but  fimiUeis  attempts  anism  in  the  city  of  London  and  its  vidnitj. 
for  a  repeal  of  the  corporation  and  test        PRESENTMENT  of  offemeeg,  u  thnt 

acts.    It  is  to  be  hoped  that  the  tune  is  not  vriiich  the  gr^nd  jury  find  of  their  own 

far  distant,  when  these,  and  some  other  sta-  knowledge,  and  present  to  the  court,  with- 

tutes  of  an  oppresive  nature,  will  be  repealed,  out  any  bill  of  indictment  laid  before  theoa 

and  Englishmen,  of  whatever  religious  per-  at  the  suit  of  the  King,  as  a  presentment 

auasion,  shall  feel  and  acknowledge,  that  no  of  a  nuisance,  a  libel,  and  the  like ;  upon 

difference  of  opinion  can  divide  their  in-  which  the  officer  of  the  court  roust  after- 

terests  as  Britons,  nor  disunite  their  affc<^  wards  frame  an   indictment,   before  Ibe 

tions  as  Christians. '  party  presented  can  be  put  to  answer  it. 

Of  the  religious  tenets  of  the  Presbyte-  There  are  also  presentments  by  justices  of 

rians  it  is  not  necessary  to  enlarge  very  the  peace,  constables,  surveyors  of  the 

much.    They  continue  to  be  one  of  the  highways,  churchwardens,  &c. 
most  numerous  and  respecUble  sects  of       PRESS,  in  the  mechanic  art,  a  machine 

Protestant  Dissenters  in   Enghmd ;   are,  made  of  iron  oj  wood,  serving  to  sqneoe 

doubtiess,  the  richest  and   most  learned  or-eompressany  body  very  close, 
body  of  men  out  of  the  pale  of  Uie  esta*        The  ordinaiy  presses  consist  of  six  men»- 

blishment;  and  have  now  almost  entirely  bers,  or  pieces ;  vis.  two  flat  smooth  planks, 

forsaken  the  rigid  and  severe  maxims  of  between  which  the  tilings  to  be  pressed  are 

tbeur  forefathers.    They  are  denominated  laid ;  two  screws,  or  worms,  fMtened  to  the 

•  Presbyterians  from  their  assertion,  that  the  lower  plank,  and  passing  through  two  holes 

government  of  the  church,  as  appointed  in  the  upper ;  and  two  nuts,  in  form  of  an 

in  tbe  New  Testament,  is  by  Presbyters.  8,  serving  to  drive  the  upper  ptank,  wUch 

,  Hiey  acknowledge  no  head  of  the  church  is  moveable,  against  tbe  lower,  which  is 

but  Jesus  Christ.    According  to  the  ori-  stable,  and  without  motion.    Presses,  used 

gmal  constitution  ofthe  Presbyterian  church  for  expressing  of  Liquors,  are  of  various 

or  congregation,  they  acknowledge  the  uni-  kinds :  some,  In  most  respects,  the  same 

tj  and  equality  of  three  persons  in  the  Qod«  with  the  common  presses,  excppthig  that 

bead :  but  the  greater  part  of  Uie  Presby-  the  under  plank  is  perforated  witii  a  great 

lerians,  of  the  present  day,  are  Unitarians,  number  of  holes,  to  let  the  juice  run  through 

either  what  are  opprobriously  called  Arians  luto  a  tub  or  receiver  underneath.     Presa 


or  Socinians.  osed  by  Joiners  to  keep  close  the  pieces 

Tliey  acknowledge  tbe  authority  and  suf*  they  have  glued,  espedaily  panels,  ace.  of 

fidency  ofthe  Holy  Scriptures  to  salvation,  wainscot,,  is  very  simple,  consistii^  of  four 

They  generally  believe  that  all  corruption  nemben ;  ei2.  two  screws,  and  two  pieces 

tad  d^ravity  it  oontncted,  and  not  on-  of  mood,  four  or  fivehMhes  mpm,  and  two 
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«r  ^Me  ftet  long;  wher««f  tbe  holes  at  and  even  on  the  cheeks,  so  liitt  tiie  knife 

the  two  ends  serre  for  nnts  to  the  screws,  may  inake  an  equal  paring,  that  foot  of  the 

Prtte,   used  by   InkiyerSy   resembles  the  plough,  where  the  knife  is  not  6aed,  slides 

Joiner^  press,  except  that  the  pieces  of  hi  a  kind  of  groove,  fastened  along  one  of 

wood  are  thicker,  and  that  only  one  of  the  cheeks.    Lastly,  tlie  knife  is  a  piece  of 

them  is  moveable ;  the  other,  which  is  in  steel,  six  or  seven  inches  long,  fWt,  thin, 

form  of  a  tressel,  heiug  sustained  by  two  and  sharp,  terminating  at  one  end  in  a 

legs  or  pilhirs,  jointed  into  it  at  each  end.  point,  like  that  of  a  sword,  and  at  the  other 

This  preM  serves  them   fbr  sawing   and  in  a  square  form,  which  serves  to  fasten  it 

cleaving  the  pieces  of  wood  required  in  to  the  plough.    See  Book-Bimdimg. 
marquetry  or  inlaid  work.  Founder's  Press        As  the  long  knives,  used  by  us  in  the  cut* 

is  a  strong  square  fiame,  consisting  of  four  ^ting  of  books  or  papers,  are  apt  to  jump  m 

pieces  of  wood,  firmly  jointed  together  with  Uie  catting  thick  books,  the  Dutch  are  said 

tenons,  Sec,    Tliis  press  is  of  various  sizes,  to  use  drcnhr  knives,  with  an  edge  aU 

according  to  tlie  sizes  of  the  mould ;  two  of  round ;  which  not  only  cut  more  steadily^ 

them  are  required  to  each  mould,  at  the  but  hut  h>nger  without  grinding.    Press, 

two  extremes  whereof  they  are  placed  ;  in  the  Woollen  Manuiactory,  is  a  large  * 

so  as  that,   by   driving   wooden  wedges  wooden  machine,  serving  to  press  cloths, 

between  the  mould  and  the  sides  of  the  seiges,   rateens,   dec.   thereby  to  render 

presses,  the  two  parts  of  the  mould  wherein  them  smooth  and  even,  and  to  give  them  a 

the  metal  is  to  be  run  may  be  pressed  close  gloss. '  This  machme  cdnsbts  of  several 

together.    Rolling-Press  is  a  machine  used  members ;  the  principel  whereof  are  the 

for  the  taking  offprints  from  copperplates,  cheeks,  the  nut,  and  the  worm  or  screw, 

It  is  nmch  leas  complex  than  that  of  the  accompanied  vrith  Its  bar,  which  serves  to 

lietter-Printen.  tnm  it  round,  and  make  it  descend  perpen- 

Prbss,  in  Couuf^,  is  one  of  the  machines  dicuUirly  on  the  middle  of  a  thick  wooden 

used  in  striking  of  money ;  dffiering  from  plank,  under  which  the  stuA  to  be  pressed 

tlie  bahmce,  in  that  it  has  only  one  iron  bar  are  phuxd.    The  Calender  is  also  a  kind  of 

to  give  it'  motion,  and  press  the  moulds  press,  serving  to  press,  or  calender,  linens, 

or  coins ;    is  not  charged    vrith  lead  at  silks,  &c. 

its  extreme,  nor  drawn  by  cordage.    See        We  shaH  now  give  an  account  of  some 

Coining.  presses  much  in  use,  and  from  which,  as 

Phbss,  Binder*s  Cutting^  is  a  machine  they  are  not  to  be  found  in  books,  we  have 

nsed  eqmlly  by  book-binders,  stationera,  taken  original  drawings, 
and  paste- board  makers ;  consisting  of  two        Prbss,  Asp,  (Plate  Press)  a  machine  nsed 

large  pieces  of  wood,  in  form  of  cheeks,  in  breweries  for  compressing  bags  of  hops 

connected  by  two  strong  wooden  screws ;  into  a  small  compass,  that  they  may  take 

which,  being  turned  by  an  iron  bar,  draw  less  room  for  the  stowage.    In  the  planta- 

together,  or  set  asunder,  the  cheeks,  as  muph  tion  where  the  hops  are  grown,  (after  being 

as  is  necessary  for  the  putting  in  the  books  picked,  dried,  and  made  ready  for  sale) 

or  paper  to  be  cnt    llie  cheeks  are  placed  they  are  placed  in  an  upper  room  which  has 

lengthwise  on  a  wooden  stand,  in  the  form  a  hole  in  the  floor,  the  bag  to  receive  them 

of  a  chest,  into  which  the  cuttings  fall,  is  hung  in  this  hole,  and  the  hops  filled  Into 

Aside  of  the  cheeks  are  two  pieces  of  wood,  it,  a  person  gets  into  the  bag  when  nearly 

of  the  same  length  vrith  the  screws,  serving  full,  and  by  bis  weight  treads  down  the 

to  direct  the  cheeks,  and  prevent  their  hops,  that  the  bag  may  hold  more  than  H 

opening  unequally.    Upon  tlie  cheeks  the  otherwise  would,  the  bag  is  then  removed, 

plough  moves,  to  which  the  cntting>knif  e  and  its  month  is  sewed  up.    In  this  state, 

is  fastened  by  a  screw  *,  which  has  its  key  the  bags  go  to  market,  and  are  sold  to  the 

to  dismount  it  on  occasion,  to  be  sharpened,  brewer,  who  conveys  them  to  the  brewery 

The  plough  consists  of  seTerai  parts ;  among  ready  for  use ;  it  u  here  the  hops  are  pres« 

the  rest  a  wooden  screw,  or  worm,  which,  sed  into  a  much  smaller  compass,  as  brew* 

catching  arlthio  the  nuts  of  the  two  feet  that  cries  are  generally  situated  in  lai^e  towns, 

sustain  it  on  the  cheeks,  brings  the  knife  to  where   vrarehouse-room   is  vahiable,   and 

the  book  or  paper  which  is  fiBtened  in  the  when>  the  saving  of  room  amply  compeo- 

press  between  two  boards.    Tliis  screw,  sates  for  the  trouble  of  pressing, 
whidi  is  pretty  Jonff,  has  two  directories.        Fig.  1  and  ^  are  upright  elevations,  at 

which  resemble  those  of  the  screws  of  the  right  angles  to  each  other,  of  a  preas  for 

press.    To  make  the  plough  sUde  square  packuig  hops  into  bags,  made  by  Mr.  Va- 

VOL.  V,  H  h 
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1(  ntiiie  Qodieby  Lambeth- maffilii  Soathwtrkr 
a  a  is  the  bottom  or  fixed  bed  of  (he  press, 
firmly  boUed  to  the  two  upright  cheeks,  h  b, 
which  support  at  tlieir  upper  end  a  strong 
cross  beam,  B,  called  tlie  head ;  the  beam, 
B,  is  perforated  in  the  middle  to  recetre  an 
iron  screw,  D.  £  is  a  contrate-wheel,  of 
ninety-six  teeth,  which  has  a  female  screw, 
to  admit  the  male  screw,  D ;  the  wheel  is 
turned  by  a  pniion  of  ten  teeth,  upon  the 
axis  of  a  lai^  crank,  /,  which  is* turned 
'  round  by  one  or  two  men,  accordmg  to  the 
power  required:  these  men  stand  upon  a 
stage,  H,  fitttened  to  the  upright  cheeks, 
bb.  The  lower  end  of  the  screw,  D,  is 
square,  and  is  keyed  into  a  three-legged 
iron  frame,  h,  bolted  to  the  swinging>bed  of 
the  press,  I ;  tliis  is  formed  of  several  pieces 
of  thick  oak  plank,  strongly  bolted  together 
the  fixed  bed,  K,  of  the  press  is  framed  in  tlie 
same  manner,  and  supported  on  the  bottom 
bed :  aoykk^nt  two  upright  beams,  fiut- 
ened  at  their  lower  ends  to  the  fixed  bed, 
the  press,  and  at  the  upper  ends  are  fiisteu- 
ed  to  tiie  frame  of  the  stage,  H,  on  which 
the  men  who  torn  the  handle,/,  stands :  one 
of  these  beamsy  ft,  is  fixed  to  the  lower  bed 
by  a  moTcable  key-bolt ;  at  the  upper  end 
it  turn  on  a  bolt  as  a  centre,  so  as  to  rise 
up,  as  ehown  in  fig.  1  :<  is  a' rope  going 
round  a  puUey,  one  end  fiistened  to  the 
beam,  tlie  other  to  a  weight  which  counter- 
balances the  beam. 

The  operation  of  the  madiine  is  begun 
by  screwing  the  swinging  bed  of  the  press 
op  as  high  as  it  will  go,  and  turning  up  the 
bar,  k:  a  bag^  filled  with  hops,  and  sewed 
up,  as  before  described,  is  then  phused  on 
the  lower  bed,  K,  and  the  bar,  le,  brought 
down  and  keyed  fast,  to  keep  the  bag  un- 
der the  press,  the  man  upon  the  stage,  H, 
then  turns  the  winch,  /,  and  by  the  action 
of  tlie  pmion  fixed  upon  its  spindle,  turns 
the  wheel,  E,  and  thus  brings  the  screw  and 
the  swinging  bed  of  the  press  down  upon 
the  bag,  and  compresses  it  into  arety  small 
^mce.  A  small  cord  is  now  passed  through 
the  spaces  between  the  pieces  of  wood, 
forming  the  lower  side  of  the  swinging  bed, 
and  the  upper  side  of  the  fixed  bed,  and 
reeled  twice  round^e  bag,  and  tieil  fast: 
the  man  at  the  handles  now  turns  it  back, 
and  draws  up  tlie  swinging  bed  to  relieve 
Ihe  bag,  the  cord  retaining  it  in  its  com* 
pressed  state. .  . 

In  1798,  the  Society  for  the  Encourage- 
ment of  Arts,  Mannfactnres,  and  Com- 
merce, rewarded  Mr.  John  Peak,  of  the 
New  Road,  near  the  Adam  and  Eve,  Lon- 
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don,  with  thirty  gumeas,  for  as  improved 
packmg  press,  shown  io  fig.  S,  Plate  Press, 
which  is  a  front  elevation  of  the  aachine, 
A  A,  the  frame  of  the  press  ;*  B  B,  the  large 
screws,  which,  in  this  press,  eantniy  to 
those  in  common  use,  are  fixed  and  im- 
moveable ;  C,  a  circolar  iron  bar,  cxtend< 
ing  beyond  the  sides  of  the  press,  and  hav- 
ing thereon  two  worms  or  endless  socus, 
£,E,  which  woiIk  in  two  toothed  wheeb, 
fixed  to  the  nuts ;  by  taming  the  winch,  D, 
the  nuts  aod  bed  are  driven  up  and  dows 
the  screws,  as  may  be  found  necessary.  F, 
a  stage  suspended  from  the  bed,  aod  oa 
which  the  men  stand  who  work  the  presi  \ 
such  a  stage  may,  if  fbnnd  necessary,  be 
fixed  at  the  other  end  of  the  bar,  aoother 
winch  being  put  upon  the  square  sboolder, 
G.  The  bed  of,tliis  preaa  must  be  fomed 
of  two  pieces  of  strong  wood,  whicb  ut 
held  together  by  screws  and  nuts  passed 
through  them,  as  shown  ntkhkh. 

One  very  coniiderable  advantage  of  this 
press  is,  that  much  thne  is  saved  by  its  be* 
ing  a  doable  press ;  Gat  it  will  very  readi/y 
be  perceived,  that  when  the  lower  packagt 
has  been  sufficiently  pressed,  as  the  bed  or 
presser  is  raised,  (another  package  beio| 
thereon)  the  upper  package  begins  to  be 
pressed,  as  that  one  undemeath  b  relieved, 
and  so  alternately,  during  the  whole  opeit- 
tion. 

PRESSING,  in  the  maouActure^  h  tbe 
violently  Aqneesmg  a  doth,  stuff,  &c.  is 
render  it  smooth  and  glpssy .  There  are  two 
methods  of  pressing,  viz.  cold  or  hot   At 
to  the  fi)rmer,  or  cold  pressing,  after  ths 
stuff  has  been  scoured,  fulled,  and  sboni, 
it  is  folded  square  in  equal  plaits,  andaskia 
of  vellum,  or  pasteboard,  put  between  eadi 
phut.     Over  the  whole  as  laid  a  sqoart 
wooden  pbmk,  and  so  pat  into  the  pren; 
which  is  screwed  down  tight  by  mcasi  of  < 
lever.    After  it  has  lain  a  sufficient  thne  is 
the  press,  they  take  it  oat,  removing  the 
pasteboards,  and  lay  it  up  to  keep.    Soia< 
only  hiy  the  stuff  on  a  firm  table,  after 
phiting  and  pasteboarding,  cover  tfac  whok 
with  a  wooden  plank,  and  load  it  witft  ' 
proper  weight  Hie  method  of  pressing  b»t 
is  this:  whefi  the  stuff  has  received  tbt 
above  preparationa,  it  is  sprinkled  a  little 
with  water,  sometimes  gum  water,  theo 
plaited  equally,   and    between  each  tiro 
plaits  are  pot  leaves  of  pasteboard ;  and  be- 
tween every  suith  or  seventh  phit,  ••^^^ 
as  over  the  whole,  an  iron  or  brais  pW* 
well  heated  m  a  kind  of  ftiinace.  This  donc^ 
it  is  bud  upon  the  preft,  and  forcibly  ier««^ 
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flown.    Under  Uib  press  are  laid  ^xe,  tix,  ^od,  ta  pierce  the  cartridge  tiirov^  th# 

&c.  pieces  at  the  same  time,  all  furnished  touch-hole,  called  primer  or  primitig  iron, 

with  their  pasteboards   and   iron  plates.  Primivo,  among  painteiSi  signifies  tha 

When  the  plates  are  well  cold,  the  scuffs  laying  on  of  the  first  colour. 


taken  out  and  stitched  a  little  together  PRIMITUS,  the  first  Ihiiti  gathered  of 

to  keep  them  in  the  plaits.    Thb  manner  the  earth,  whereof  the  ancients  made  pre- 

of  pressing  was  only  invented  to  corer  the  sents  to  the  gods.    In  our  law,  the  nrimitiae 

defects,  of  thestnfis;  and,  accordingly,  it  are  one  year's  profits,  after  aToidance  of 

has  been  frequently  prohibittd.  every  spiritual  living,  as  rated  in  the  King's 

PRIM^  titf,  among  physidaaa,  deqote    books.     

the  whole  alimentaiy  duct ;  including  the  PRIMITIVE,  in  grammar,  is  a  root  or 

fssophagns,  stomach,  and  intestines,  with  original  word  in  a  kmguage,  in  contradis- 

tlieir  appendages.  tinction  to  derivative.    Thus,  God  is  a  pri« 

PRIMATES,  in  natural  history,  the  first  mitive,   godly  derivative,   and  god-Uka  a 

order  of  Mammalia  in  the  linnsan  system,  compound. 

The  animals  in  this  order  are  furnished  with  PRIMULA,  in  botany,  prianiotc,  a  ge- 

fore-teeth,  or  aitting- teeth :  the  four  above  nns  of  the  Pentaudria  Monogynia  class  and 

are  parallel:  two  breasU  oa  the  chests,  order.     Natural  order  of  Precis.    Lysi*. 

Iliere  are  four  genera,  «tz.  machic,  Jussieu.    Essential  character :  in- 

ll^^g^                    glmjii  volucreofanumbellet;  corolhi  tube  cyUn- 

Lemur                   Vespprtilio.  ^^^  "^^  ■  spreading  mouth,    lliere  are 

twenty  species. 

PRIME,  an  appdlation  given  to  what-  PRIMUM   mobile,    in   the  Ptdfomaie 

ever  is  first  in  order,  degree,  or  dignity  Mtronomy,  the  ninth  or  highest  sphere  H 

among  several  things  of  the  same  or  like  the  heaven,  whose  centre  it  that  of  th« 

kind.    T1»B,  vre  say,  the  prime  nunister,  universe. 

prime  coat,  drc.    Prime  is  sometimes  oaed  PRINCE,  in  polity,  a  penon  mvested 

fo  denote  the  same  with  decimal,  or  the  with  the  supreme  command  of  a  sUte,  m* 

tenth  part  of  an  unit.    In  weights  It  stands  dependent  of  any  other.    Prince  also  de- 

for  the  twenty.fonrth  part  of  a  gram.  notes  a  person  whoia  a  sovereign  fai  his  own 

Pkimb  fgvMt  in  geometiy,  one  which  territories,  yet  holds  of  some  other  as  hia 

onmot  be  divided  into  any  other  fignrea  aoperior ;  such  are  the  princes  of  Qermany, 

mora  simple  than  itself,  as  u  triangle  among  who,  though  absohite  in  their  retpectivo 

phuMS,  and  the  pyramid  among  solids.  principalities,  are  bound  to  the  Emperor  in 

PaiMB  aumfcrrt,  fai  arithmetic,  are  those  certain  services.    Prince  abo  denotes  tho 

which  can  be  only  measured  by  nnity^  or  issue  of  princes,  or  ^hose  of  die  royal  frmily. 

enctly  divided  without  a  remainder,  1  be-  In  FVance»  they  ara  called  princes  of  tho 

ing  the  mdy  aliquot  part,  as  3, 5, 7, 11, 13,  blood.  In  Eogfamd,  the  King%  duldren  aro 

Ac. :  they  are  sometimes  called  simple,  or  called  sons  and  daughters  of  Enghmd :  tho 

incomposite  numbers.    No  even  number  is  eldest  son  b  created  Prince  of  Wales.  Tbo 

prioM,  be<!auae  all  even  numbers  are  di*  cadets  are  created  Dukes  or  Earls,  m  tho 

visible  by  f.    Nnroben  ending  fai  0  and  5,  King  pleases.    And  the  title  of  all  the  chil* 

aie  not  prime,  becanso  they  are  aU  diviat-  dren  is  royal  highness:  aU  subjects  are  to 

ble  by  5y  and  those  ending  ui  0  by  10  kneel  when  admitted  to  kiss  their  hand, 

•Iw.  and  at  table,. out  of  the  King's  preseaoe^ 

Pbimb  ff  ike  flwsn,  it  the  new  mooo,  they  are  served  on  the  knee.    It  is  higli 

wba  she  Ant  appears,  which  is  aboat  three  treason  to  vblato  the  ehleot  danghter  ■•- 

days  after  the  change.  mrried. 

PmiMB  oertioil,  is  tiMt  vertical  drdo  Hie  Prince  of  Wales  is  bora  Duke  of 

which  pastes  through  the  polea  of  the  nMri«  Cornwall,  and  immedhitely  entitled  to  all 

diaoy  or  the  east  and  west  points  of  the  ho*  the  revenoet  belongnig  thereto.    He  *is 

riaaa  $  whenee  diab  projected  on  the  plane  afterwards  created  Prince  of  Wales  by  hi. 

of  tUa  circle  ara  caHod  prime  veitical,  or  veatitora  frith  n  cap,  coronet,'  gold  verge, 

Mtth  and  aooth  dials.  and  ring,  and  ho  holds  il  by  patent    The 

PRIMING,  or  PHmt  ^  m Owi,  Mthe  Utle  and  principality  wera  first  given  by 

gnnpowder  put  into  the  pan  or  toncfa^lo  Edward  L  to  his  ddeat  son.    While  Nofw 

of  a  place,  to  give  it  iun  theraby.    And  asaddy  remalnod  to  England,  he  vras  styled 

this  is  the  last  tUi^  done  in  chargmg.    For  Duke  of  Normandy  i  but  since  the  unioa 

piocot  of  oidMaco  they  have  a  pointed  iiOB  his  titio  is  Magna  Britumiss  Prinoepa.  Ko 

Hh  f 
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i^  rppntcd,  in  law,  the  same  person  with  Tliatthe  first  attempts  at  prhttiiig  wt 

ilir^  Kin-    to  imariiu-  his  death,  or  violate  made  at  Strasbourg  is,  we  thmk,  incont 

hh.  vviiiris  liiuh  tieuson.  tably  proved  by  the  following  circttmstances* 

PrJNCIP.Mj,  liiecliief  and  most  neccs-  John  Guttemberg  entered  into  a  partner- 

sary  p  .-t  of  a  lii'Vr.     In  commerce,  princi-  ship  with  Andrew  Drizehenmns,  John  Riff^ 

lyj  i   ll'c   r.pit^l  of  a  sum  due  or  lent,  so  and  Andrew  Heilmann,  all  citizens  of  St«»- 


cr  ■^'  <1  in  opposition  to  interest    It  also     bourg,  binding  himself  to  discover  to      

clM.ote:*  the  fii-bt  fund  put  by  partners  into  some  important  secrete,  whereby  ^ey 
a  coranjon  stock,  by  which  it  is  distinguish-  shonld  make  their  fortunes.  Eich  at  first 
ed  from  the  calls  or  accessions  afterwards  contributed  eighty  florins,  and  afterwar^ 
required.  \25'    The  workshop  was  m  ittie  hoiise  rf 

Principal  jwiit,  in  perspective,  is  a  Andrew  Dritzehen,  who  died.  Outtem- 
point  iu  the  perspective  plane,  upon  which  berg  immediately  sent  his  servant  BeUd«£ck 
a  line  drawn  from  the  eye  perpendicular  to  to  Nicholas,  tho  brother  of  the  deceased,  to 
the  plane  falls.  It  is  in  the  mtersection  of  request  him.  to  suffer  no  one  to  enter  Uie 
the  horizontal  and  vertical  plane,  and  called  workshop,  lest  the  secret  shonld  be  disco- 
the  point  of  sight,  and  point  of  Uic  eye.  See  vered,  and  tlie  forms  stolen.  But  this  lia<l 
Perspective.  already  been  done.     This  theft,  and  the 

PftiNCiPALroy,  in  perspective,  tliat  which    claim  which  Nicholasmade  to  sacceed  to"-" 
passes  perpendicularly  from  the  spectator's     brother's  share,  occasioned  a  law  snit^  - 
^ye  to  the  perspective  plane.    See  Per-     the  evidence  of  the  servant  affords  cai 
SPECTivE.  ®°^  inconti-overtible  pioof  in  favour  of  Gnt- 

PRINOS.  in  botany,  watter-bemfy  a  ge-  temberg,  as  Uie  first  who  practised  the  «rt 
nils  of  the  Hexandria Monogynia  class  and  of  printmg  with  moveable  types,  Jbcdo- 
order.  NatowU  order  of  Dumose.  Rhamni,  cument,  eonUming  the  accmiot  of  tins  tn^ 
So  Essential  character:  calyx  six-  &c.  is  dated  1439.  It  was  published  m  tfce 
cleft'  corolla  one-petalled,  wheeWshaped;  original  German,  with  a  Latin  vemon,  by 
-  B  '  six  s^ded  ^—  -^  "-"*"  •"'"•*'«  Sdionflin.  m  his  "  Vindicifle  Typograplucse.- 
PRINTERS, 

PRINTING.  »•*•  *•■*  ^'  — — »- o 

pression  upon  one  body  by  pressing  it  with  publishedat  Paris  a  few  yean  ago,  «3ns 
SXr.  This  art,  in  some  way  or  oilier,  that  the  German  »  obscure,  and  that  e^eiy 
S^b^nknowninallages.  It  has  been  one  will  interpret  the  eipivo«rf  wj^ 
done  upon  wax,  upon  plaster,  upon  iron,  by  foTOuj  of  his  own  opimon.  It  is,  however, 
the  andentsi  thJr  seals,  tlieir  rings,  their  manifest  that  Guttembeni;  wcprcssly  ofder- 
money,  prove  it.  It  has  been  done  with  ed  that  the  /ormrf  should  be  broken  up,  ami 
wooden  blocks  upon  cotton  and  silk  by  the  the  clwracters  dispereed;  a  fact  cieariy 
Indians.  PiioUng,  therefore,  in  tliis  limited  proving,,  that  tfie  art  of  printing  was  at  that 
sense  was  common  to  all  nations.  This  art  time  a  secret,  and  Uiat  moreover  it  waa 
is  now  divided  into  (bur  distinct  branches:  performed  witli  moveable  types.  Guttera- 
1  Common, or  letter-press  printing.  2.  Rol-  be<^,  «ftcr  having  sunk  vrhat  be  and  his 
linfforess  printing.  3.  Calico-prmting.  4.  associates  had  embarked  in  this  apeealation, 
Stereotype-printing,  returned  to  Menta,  where  be  was  bom,  aad 

Printing  by  lette^p^e8s  is  the  most  curi-    succeeded  better  in  a  partnership  with 
...Aus  branch  of  the  art,  and  demands  the    Fast. 

'"^mostpBrticuUir  notice.  It  has  been  often  The  evidence  in  iavoar  of  Gntlemberg 
remarked,  that  as  seven  cities  in  Greece  dis-  appearing  to  os  decisive,  we  shall  not  enter 
pnted  for  the  birth  of  Homer,  so  three  cities  into  any  examination  T)f  the  claims  advanced 
in  Europe,  Uaeriem,  Strasbourg,  and  Mentz,  by  the  other  candidates  (br  the  honoarof 
claim  the  honour  of  the  invention  of  printing,  being  the  inventor  of  the  art  of  ktlerfress 
Witiiout  entering  minutely  into  the  dis-  printing.  The  names  of  those  persona  weie 
putes  which  have  long  agitated  the  minds  of  John  Fust,  of  Ments ;  John  Meotal,  of  Stiaa- 
those  who  have  felt  a  particnlar  interest  in  bourg;  and  Lb  John  Koster,  of  Haertem. 
this  investigation,  we  state  it  as  oar  opinion,  When  tlie  city  of  Mcnte  was  takett  b^  Adol- 
that  Guttemberg  was  the  inventor  of  the  phns,  Count  of  Nassau,  in  1469,  Fbst,  and 
art  of  printing  by  moveable  t^pes;  that  he  Scheeffer,servant  and  son-in-law  to  Fbst,saf*> 
began  the  art  at  Strasbourg,  and  perfected  fered  materially  with  their  fellow  town«nen. 
it  at  Menta.  In  this  opinion,  the  earliest  Their  arsociatcs  and  workmen  diapened  9» 
writers  who  mention  printing  ace  all  agreed,    seek  their  fortunes,  and  the  art  was  tbas 
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^UCoied  over  Europe.  When  it  wu  first 
estaMtobed  at  Parisj  the  copiers^  tinding 
tlieir  bttBDess  so  materially  injured,  pre- 
tented  a  meitiorial  of  cotnplaiiit  to  tlie  par- 
liament, and  that  tribaoal,  a«  sttperstitionB 
jM  the  people,  who  took  the  printen  for 
conjurers,  had  their  books  seized  and  con- 
fiscated. Loais  XL  who,  ▼illain  as  he  was, 
was  the  firiend  and  patron  of  letters,  forbade 
the  parliament  to  take  any  farther  eojmt- 
»cnce  of  tlie  afiair,  afid  restored  their  pro- 
perty tp  the  printers. 

The  art  of  printing  now  began  to  spread 
itself  over  a  great  part  of  Europe  with  asto- 
nishing rapidity.  It  was  practiMd  at  Roma 
in  the  year  1467,  and  the  year  folio  win;;  it 
was  introdaced  into  England  by  Thoma« 
Bonrchier,  Archbisliop  of  Canterbnry,  who 
eent  W.  Tomer,  master  of  the  robes,  and 
W.  Caxton,  merchant,  to  the  continent  to 
lean)  tlie  art.  Titmer  and  Caxton  met 
witli  one  Corseiiles,  an  nnder-woikman, 
whom  they  bribed  with  considcrhble  pre- 
sents and  lari;c  promises,  to  come  over  to 
England,  and  instmct  tliem  in  the  art.  This 
linsiness  having  been  accomplished,  a  press 
was  set  up  at  Oxford,  which  was  afterwards 
removed  to  St.  Albans,  and  after  that  to 
Westminster  Abbey,  tlie  learned  Dr. 
Conyers  Middletoo,  and  others,  are  inclined 
to  donbt  the  tmth  of  tins  part  of  die  history 
of  printing.  It  b  certain,  that  Caxton 
4id  not  return  tmntediately  to  England,  but 
continned  some  time  on  the  continent,  fol- 
lowing the  business  of  a  printer.  Indeed, 
both  the  origin  and  the  history  of  tlie  first 
introduction  of  the  art  of  printing  into  this 
country. are  involved  in  doubt  and  obscn- 
Hty,aiKl  nothing  Ims  ever  yet  befn  published 
pertectly  satisfintory  on  this  subject.  We 
willy  therefore,  proceed  to  an  account  of 

TBB  METHOD  OF  PRIMTING. 

The  workmen  employed  in  this  art  are 
compositors  and  pressmen.  The  first  are 
those  persons  whose  business  it  is  to  range 
and  dispose  the  letters  into  words,  lines, 
pages,  &C.  The  pressmen  ara  those  who, 
properly  speaking,  are  the  printers,  as  they 
take  off  tiie  impressions  from  the  letters 
after  they  are  prepared  for  tliat  pnrpuse  by 
the  compositors.  The  types  being  provided 
for  the  compositor,1ie  distributes  each  kind, 
or  sorf,  by  itself,  into  small  cells  or  boxes, 
made  in  two  wooden  fi-ames,  calleil  the 
coses;  the  upper-case  and  the  lower-case. 
The  cells  in  the  upper-case  are  ninety-eight 
in  number;  those  of  the  lower ^case  are 


The  uppcr-caat  contahn  two  alphabets  of 
capitals ;  largcy  or  fiill  capitate,  and  small 
capitals.  Tliey  also  contain  cells  for  the 
figtires,  the  accented  letters,  the  diaracten 
used  in  references  to  notes.  Sec. ;  and  one 
cell,  being  a  middle  one  in  tlie  bottom  row, 
for  tlie  small  letter,  k.  The  capitals  in  thin 
case  are  disposed  alphabetically. 

The  lower-case  u  appropriited  to  the 
small  letters,  the  double  letters,  the  points, 
parentheses,  spaces,  and  quadrats.  Tlie 
l>oxes  of  the  lower-case  are  of  different 
sizes;  the  largest  being  for  the  letters  most 
in  use ;  but  the  arrangement  n  not  in  tliis 
instance  alphabetical,  those  letters  oftenest 
wanted  being  placed  nearest  to  the  compo- 
sitor's hand.  As  there  is  nothing  on  tlie 
outside  of  the  l>oxe8  to  denote  the  letters 
they  respectively  contain,  it  is  curious  to 
observe  the  dexterity  manifested  by  the 
compositor  in  finding  and  taking  up  the  let- 
ters, as  he  wants  them,  from  the  diflerent 
cells.  Each  case  is  placed  in  an  mdincd 
direction,  that  the  compositor  may  reach 
the  upper-case  with  ease. 

The  instrument  in  which  the  letters  are 
set  b  called  a  composing-stick,  which  con- 
sists of  a  long  plate  of  brass  or  iron,  on  the 
side  of  which  arises  a  ledge,  wliich  runs  the 
whole  length  of  the  plate,  and  serves  to 
support  the  letters,  the  sides  of  which  ^ra 
to  rest  against  it.  Along  tins  ledge  is  a  row 
of  holes,  for  introducing  a  screw  to  lengthen 
or  riicrten  tlie  line,  by  moving  the  gliders 
farther  from,  or  nearer  to,  the  shorter  ledge 
at  the  end  of  the  composing  stick.  Where 
marginal  notes  arc  required,  tlie  two  sliding 
pieces  are  opened  to  a  proper  distance  from 
each  other.  Before  the  compositor  begins 
to  compose,  he  puts  a  thin  slip  of  brass  plate, 
called  a  rule,  cut  to  the  length  of  the  line, 
and  of  the  same  height  as  the  letter,  in  the 
composing  stick,  parallel  with  tlie  ledge^ 
against  which  the  letteis  are  intended  to 
bear.  The  compositor  being  thus  furnishe^^ 
with  an  instrument  suited  to  hold  the  lettell^P 
as  they  are  aranged  into  words,  lines,  Sec,  . 
he  places  hi«  copy  on  the  uppercase,  just 
before  him,  and  holding  the  stick  in  his  left 
hand,  lus  thumb  being  over  the  slider,  with 
the  right  he  takes  up  the  letters,  spaces,  &c. 
one  by  one,  and  places  them  against  the 
rule,  while  he  supports  them  mitli  his  left 
thumb,  by  pressing  them  against  tlie  slider, 
the  other  hand  being  constantly  employed 
in  setting  in  other  letters.  Having  in  this 
mi^nner  composed  a  line,  he  takes  the  brass 
rule  from  behind  it,  and  places,  it  before 
the  letters  of  which  it  b  composed,  and 
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proceeds  to  eonpoie  ■notlier  fine  in  the 
pune  ounner.  Bat  before  he  removes  the 
braas  role,  he  notices  whether  the  line  ends 
with  a  complete  word,  or  with  an  entire 
•ylhible  of  a  word,  inchiding  the  hyphen  that 
is  put  to  denote  the  diviriou,  when  n  word 
is  divided  mto  syllables.  If  he  finds  that 
his  words  exactly  fill  the  neasore,  he  has 
nothing  more  to  do  with  that  line,  but  pro- 
ceeds with  the  next.  Bnt  if  he  finds  the 
measore  not  entirely  filled  at  the  ending  of 
n  word  or  syllable,  he  pnts  in  more  spaces, 
diminishing  the  distuices  between  the 
words,  nntil  the  mrasore  is  fidl;  and  this 
operation,  which  is  called  jiulj^fii^,  it  done 
in  order  that  all  the  Knes  in  the  composiog- 
etick  may  be  of  equal  length.  Much  de- 
pends iipon  exactness  m  juit^ymg;  and 
great  care  is  taken  by  expert  compositors 
that  the  Imes  are  neither  too  closely  wedged 
into  the  composing  stick,  nor  yet  loose  and 
uneven* 

The  spaces  are  pieces  of  metal,  of  various 
thicknesses,  exactly  shaped  like  the  shanks 
of  the  letters.  TiMy  are  used  to  regnhrte 
the  distances  between  the  words. 

l^hen  the  composing-stick  has  been 
filled  witip  lipes,  behig  generally  in  number 
about  tenortwdye,  the  compositor  empties 
it,  on  to  a  thin  board,  called  a  galley,  bemg 
of  an  oblong  shape,  with  a  ledge  on  two 
sides,  a|id  a  groove,  to  admit  a  false  bottom. 
When  the  compositor  hes  filled  and  emptied 
his  stick  until  he  has  composed  a  page,  he 
ties  it  up  with  a  piece  of  pack*thread,  and 
removes  itfit>m  the  gilley,  either  to  the  im- 
posing-stone, or  to  such  other  safe  and  con- 
venient place  as  he  may  think  proper.  And 
in  this  manner  he  proceeds  until  be  has  com- 
posed as  many  pages  as  are  required  to 
make  a  sheet,  or,  in  some  instances,  a  half- 
sheet.  He  then  proceeds  to  ammge  the 
pages  on  the  imposing-stone,  which  is  a  very 
large  ol^long  stone,  of  about  Ave  or  six 
inches  in  thickness.  The  pages  are  so 
^rranged,  that,  when  they  are  printed, 
^  they  may  be  folded  so  as  to  follow  each 
other  regularly.  Qreat  care,  and  some  in- 
genuity, is  requisite  in  the  imposing  of  a 
sheet  or  half  sheet,  particularly  of  works  in 
sizes  lesA  than  folio  or  quarto.  In  Stower*s 
Printer's  Qrammar,  a  very  e^Ecellept  anc) 
copious  work  on  the  subject  of  printing, 
are  given  upwards  of  fifty  schemes  of  impo- 
)iition,  of  dieets  of  ahnost  every  possible 
sixe. 

Ilavuig  laid  down  or  disposed  the  pages 
in  rig^t  order  on  the  imposing-stone,  tlie 
^^ppsitor  proceeds  to  what  is    called 


dressing  the  chases.  HiecAasebai 
gular  iron  fivne,  of  different  db 
according  to  the  sise  of  the  paper  to  be 
printed ;  having  two  cross  pieces,  of  the 
same  metal,  called  a  long  and  short  crosn» 
mortised  at  each  end  soes  to  be  takes  oat 
occasionally.  By  the  diffei^nt  eitnations  of 
these  crosses  the  chase  is.fitted  for  diiereot 
volumes ;  for  folios,  quartos,  octavos,  &C 
To  dress  the  chase,  a  set  of  fornitorc  is  ne- 
cestary,  consisting  of  small  slips  of  wood 
of  difierent  dimensions.  The  first  thing  to 
be  done,  is  to  lay  the  chase  over  the  pages  ; 
afcer  this,  that  part  of  the  fumitnro  called 
gutter-sticks,  are  placed  between  the  re- 
spective pages,  llien  another  part  of  the 
furniture  called  relets  are  placed  «loi^ 
the  sides  of  the  crosses  of  the  chase.  The 
reglets  are  of  such  a  thickness  as  will  let 
the  book  have  proper  margins  after  it  is 
bound.  Having  dressed  the  inside  of  Oie 
pages,  the  compositor  proceeds  lo  do  the 
same  vrith  their  ontsides,  by  putting  aide- 
sticks  and  footsticks  to  them.  Tims  the 
pages  being  placed  at  proper  distances^ 
they  are  all  untied,  and  fastened  together 
by  small  wooden  wedges,  called  qooini. 
These  small  wedges,  being  firmly  driven 
up  the  sides  and  feet  of  the  pages,  1^ 
means  of  a  mallet,  and  a  piece  of  hard 
wood  called  fi  shooting-stick,  all  the  letters 
are  fitttened  togelfaer. '  The  work  in  cUb 
condition  is  called  a  form,  and  is  ready  Ibr 
the  pressman,  who  lays  it  upon  the  press, 
fi>r  tiie  purpose  of  pulling  a  proof,  Whea  a 
proof  is  pulled,  the  form  or  fonns  are 
rubbed  over  with  a  brush,  dipped  in  ley, 
made  of  pearl-ash  and  water ;  they  are  then 
carefiilly  taken  o^  the  press,  and  the 
proof  and  forms  delivered  to  the  rompoei 
tor's  fiirther  care. 

As  it  is  impossible  for  the  most  carefinh 
compositor  so  to  compose  all  his  sheets  as 
that  they  shall  not  require  to  be  carefidly 
read  and  corrected  before  they  are  finally 
woiked-off,  the  next  thing  to  be  done  is  to 
put  the  proof,  along  with  the  copy  ftooi 
which  itluu  been  composed,  into  the  hands 
of  the  reader  br  corrector,  whose  business 
is  to  read  over  the  whole  proof  two  or 
three  times  vrith  great  care  and  attentmn, 
marking  such  errata  m  the  margm  of  every 
page  as  he  shall  observe. 

The  corrections  are  always  phiced  against 
the  Ime  in  which  the  faults  are  found.  There 
are  different  chanicten  used  to  denote  dif- 
ferent corrections  :  thob  >^  is  put. to  signify 
that  a  word  is  divided  that  ought  to  be  in 
one,  as  pe  r$on  instead  of  pfrssn;  a  nark 
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Ksembliiig  tht  Greek  tbeta  ^  it  put  for  deUf 
to  intimate  that  aoroelhiniri  as  a  point, 
letter,  word,  Ac  daibed  in  that  line,  is  to 
be  taken  out  If  any  thing  is  to  be  insert- 
ed, the  place  of  insertion  is  marked  with  a 
caret,  a,  and  the  thini^  to  be  inserted  writ- 
ten in  tlie  margin.  Where  a  space  is  want* 
ing  between  two  words,  or  letters,  that  are 
intended  to  be  separated,  a  parallel  line 
must  be  drawn  where  the  sepaiation  onght 
to.be,  and  a  mark,  somewliat  resembling 
aflat  in  music  ^,  placed  in  the  margin. 
An  inverted  letter  or  word,  is  noticed  by 
making  a  dash  under  it,  and  a  mark,  nearly 
resembling  the  dde  character  reversed. 

Mr.  Stower  obaerves,  that  marking  tnm- 
ed  letters  tries  a  corrector's  skill  in  knowing 
the  true  formation  of  them  ;  without  which 
it  would  be  better  to  mark  them  in  the 
.  same  nnuuier  as  they  do  wrong  Ietter8,which 
is  done  by  dashing  out  the  wrong  letter,  and 
writing  the  right  one  in  the  margin,  unless 
they  are  very  sure  that  they  can  distinguish 
b,  d,  n,  0,  p,  q,  s,  u,  z,  i,  when  Ibey  are 
turned,  firom  the  same  letteis  with  the|r  nick 
the  right  way.  Where  a  space  rises  up  be- 
tween two  words,  it  is  noticed  by  a  cross-f- 
in the  margin.  When  any  thing  is  transposed 
it  is  denoted  thus : 
1  « 

Y<m\^inerit^/^oqr\mi»tske^ 

for  You  mutake  your  merU;  and  in  the 
margin  is  added  tr,  for  translation.  Mliere 
a  new  paiagniph  is  required,  a  line  in  the 
shape  of  a  crotchet  [  is  made,  and  the  same 
mark  placed  in  the  margin  ;  also  where  a 
paragraph  ought  not  to  hmve  been  made,  a 
line  is  drawn  from  the  broken*off  matter  to 
the  next  paragiaph ;  and  in  the  margin  is 
written  No  6rMfc.  If  Italic  letters  are  to  be 
changed  for  Roman,  or  vke  vena^  a  line  is 

drawn,  thus ^  under  the  letters,  and 

JZmn.  or  Jfol.  is  written  in  the  margin.  W)iere 
words  have  l»een  strack  out  that  are  after- 
vrards  approved  of,  dots  are  marked  under 
such  words,  and  in  the  margin  is  written  the 
word  ttet.  Where  the  punctuation  is  re- 
quired to  be  altered,  the  semicolon,  colon, 
and  period,  are  encircled  in  the  margin. 
The  comma  and  other  points  are  marked  as 
letters  and  words,  vir,  with  a  long  oblique 
line  immediately  before  them ;  which  line  Is 
intended  to  separate  the  different  correc- 
tioiM  firwn  each  other  that  occur  in  the 
same  line.  When  lettera  of  a  different 
fount  or  siae  are  improperiy  introduced  into 
the  page,  they  are  noticed  by  a  small  dash 
llrawA  through  them,  and  the  letters  w.f. 


in  the  margin.  There  are  some  other  narks 
used  in  correcting;  such  as  ^  for  supe- 
rior; where  it  is  necessary  to  inert  the 
apostrophe,  the  star,  or  other  reference 
marks,  and  superior  letten :  C<q>.  for  capi- 
tal, Lm  C.  for  lower  case,  Stc 

After  a  proof  sheet  has  been  read,  and  die 
errata  thus  noticed  by  the  corrector,  or,  as 
he  is  more  usually  called,  the  reader, .  it  is 
agam  put  into  the  hands  of  the  compositor, 
who  proceeds  to  correct  in  the  metel  what 
has  been  marked  for  correction  in  the  proot 
He  then  unlocks  the  form  on  the  imposini^ 
stone,  by  looaening  the  quoins  or  wedges 
which  bound  the  letters  together.  He 
then  casts  his  eye  over  one  page  of  the 
proof,  noticing  what  letters,  &c.  are  re- 
quired.- Having  gathered  as  many  correc* 
tions,  from  die  cases,  between  the  thumb 
and  fore-finger  of  his  left  hand,  as  he  can 
conveniently  hold,  and  an  assortment  of 
spaces,  on  a  piece  of  paper,  or  in  a  small 
square  box  with  partitions  in  it,  he  takes  m 
sharp-p^ted  steel  bodkin  in  his  right  hand. 
PhKh)g  the  pomt  of  the  bodkin  at  one  end 
of  the  line,  and  the  fore-finger  of  his  left 
hand  against  the  other,  he  luises  the  whole 
line  sufficiently  high  to  afford  hnn  a  clear 
view  of  the  spacing.  He  then  dianges  the 
fimlty  letters  or  words,  and  alters  hia  spaces 
before  he  drops  the  line. 

The  first  proof  being  corrected,  aiiother 
is  pulled,  to  be  again  put  into  the  hands  of 
the  reader,  or  sent  to  the  author  for  enml- 
nation.  This  proof  being  read  and  correct 
ed  as  before,  a  revise  is  pulled,  to  see  whe- 
ther all  the  errors  marked  in  the  last  proof 
are  property  corrected.  When  the  sheet  is 
supposed  to  be  correct,  the  fonos  are  given 
to  the  pressman,  whose  business  it  is  to 
work  them  off  when  they  are  so  prepared 
and  corrected  ;  m  doing  which  four  things 
are  required;  paper,  ink,  balls,  and  a  pressu 
The  paper  is  prepared  for  use  by  being 
dipped,  a  few  sheets  at  a  thne,  in  water,and 
afterwards  laid  in  a  heap  over  each  other, 
to  make  the  water  penetrate  eqnaOy  into 
every  sheet,  a  thick  deal  board  is  laid  upon 
the  heap,  on  which  is  phM^  heavy  weights 
aceordmg  to  the  siae  of  theheiq).  The  rea- 
son why  the  paper  is  to  be  wetted  before  i( 
is  in  a  fit  state  to  be  printed  upon,  b,  that 
it  Inay  be  made  sufficiently  soft  to  adhere 
chise^  to  the  sorfiu>«  of  the  letter,  and  take 
up  a  proper  quantity  of  mk,  that  it  nmy  re- 
ceive a  fiur  and  clear  impression.  It  is 
also  necessary  to  wet  the  paper,  krst  its  stiff 
and  hanfa  natare,  vrfaen  dry,  should  murt 
the  ^ice  of  the  letten. 
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Tbe  ink  used  by  firiiiters  has  already  edten  the  cap  within  half  ao  iocft  ni  (fc^ 

been  treated  of  in  the  article  Im,  which  top«    The  cap  is  a  pieee  efagUd  ttaftber, 

lee.    The  auumfiustnre  of  good  cooimoU  throe^  leet  longr,  eleven  Snchef  wide,  ami 

inlc  aoema  to  be  aa  yet  bnt  very  imperfectly  foar  inches  thick.    The  lower  tmoa  of  the 

npdentood.     That  ased  in  line  printing  obeek  enters  tlie  leer,  which  h  m  iqaare 

has  been  more  attended  to,  and  many  of  wooden  frame  made  very  thick  ami  stnmg. 

our  best  printera  are  now  able .  to  pro-  Urn  bead^  ii%ich  is  moveable,  is  Mstained 

dnoe  impreaaions  in  a  gieat  degree  free  by  two  iron  bolts  that  pass  throoglh  Ike  cap. 

from  that  offence  brown  cast  which  is  to  The  spindle  is  an  upright  piece  of  iran^ 

be  observed  in  many  books  printed  vrith  pointed  with  steel,  having  a  male  acvew 

what  is  called  common  ink.  which  goes  into  the  female  aoe  ni  the  hftmL 

The.  bsdb  nsed  in  buying  the  ink  on  the  about  foor  iuchea.    This  spindle  is  so  eoB> 

team  are  a  kind  of  wooden  frunekv  willi  trived,  that  when  the  pressasan  palls  a  lever^ 

handles,  the  cavities  of  which  are  staffed  wfawh  is  attached  to  it,  the  poioted  cad 

wifti  wool  or  hair,  and  covered  over  with  a  of  it  works  in  a  steel  ptt  or  cop  soppKed 

pelt  prepared  for  the  purpose*    One  skin  with  oil,  which  \»  fixed  to  an  iroo  pbte  let 

generally  makes  two    proper  sSaed  balls,  into  the  top  of  a  broad  thick  piece  of  i^ 

When  the  skin  has  been  sofficienUy  soaked  hogany,   with   a  petfeotly  plane  aurftce, 

ia  nifne,  which  will  take  about  fourteen  ealled  the  platten.    Tliis  platten  is  nade 

or  fifteien  hours,  it  is  taken  oat  and  curried^  lo  rise  and  fall  as  the  pressman  patts  or  let 

by  potCmg  it  round  an  ihm  called  a  cur-  go  the  lever  or  bar.     When  (he  pfaittea 

rying  iron,  or  round  some  upright  post:  the  £iils,  it  presses  upon  a  bbmket,  by  which 

pressasan   taking  hold  of  each  end  of  it^  the  paper  is  covered  when  it  hea  opoa 

and  dmwiag  It  with  as  much  force  as  pos-  the  form,  from  which  the  uapression  ia  a* 

sibte  tiackvmrds  and  forwards,  till  it  isren-  tended  to  be  taken*   The  form  b  laid 


dered  soft  and  pliable.    He  then  cuts  the    a  broad  flat  stone,  or  thick  amrble  alah^ 
exactly  in  tiro,  puts  them  under  his    which  is  let  into  a  wooden  fraaw. 


feet,  and  continues  to  tread  them  till  they  the  coiBn,  and  whteh  is  made  to 

are  to  dry  as  to  stick  to  the  foot  in  tread*  backwards  or  forwards,  by  the  taming  af  ^ 

ing.    The  skin  h  then  laid  on  a  board  or  wince,  or  roonce.    At  the  end  of  the  coffia 

flat  stone,  and  stretched  »  much  as  pbssi*  are  three  frames  \  two  of  which  are  calied 


ble  by  rubbing  the  baU^tock  upon  it.    It     tympans,  and  tlie  remaining  one  a 

b  dien  nailed  apon  the  ball  stock  in  plaits        The  tympans  are  s<|ttare,  and  are  aiada 


about  am  iucli  wide,  thrustmg  in  as  much  of  three  slips  df  very  thin  wood,  and  at 

wool  as  the  cavity  of  the  stock  and  the  (op  a  piece  of  iron,still  fhinuer)  that  called 

skia  will  conveniently  hold    If,  however,  the  outer  tympan  b  listened  with  laages  Ca 

too  much  wool  were  to  be  put  in,  it  would  the  coffin ;    they  are  both  covered  with 

tender  the  balls  hard  and  difficult  to  work  parchment,  and   between   the    two  «« 

with.    If  too  Httle  wool  bin  die  balb,  they  placed  blankets,  winch  are  necessaiy  to 

toon  flap  and  wVap  over  into  wrinkles,  so  take  off  the  impression  of  the  letters  apom 

as  to  prevent  an  equal  dt»tribution  of  the  die  paper.    The  frbket  b  a  square  ftama 

Ink  on  their  surface.    When  the  bath  are  of  thiu  iron,  ihsteiied  with  hmges  to  tba 

diOB  kddckad  up,  as  it  b  termed,  they  are  tympan ;  it  b  covered  with  paper  cutia  tha 

dipped  in  urine,  atid  scraped  with  a  Munt  aeces sary  places,  that  the  sheet,  vrinch  ■ 

knife  nnlil  th^  sire  perfectly  olean ;  they  put  between  the  frtsket  and  the  outer  tyuK 

pire  then  dried  with  a  clean  sheet  of  stout  pan^  may  receive  the  Ink,  and  that  aothii^ 

paper,  and  patted  with  the  hand  nntd  no  may  hurt  the  margins,.  To  regulate  tha 

mobtare   vehiains   on  the  surface.     I'he  margins,  a  sheet  of  paper  b  fostened  npoa 

balb,  when  they  are  completed,  have  mndh  thb  tympan,  which  b  called  the  tjrmpaa 

the  shape  and  apljjManmce  of  a  very  large  sheet,  and  whidi   ought  to  be  changed 

pudlet,  used  by  stone  asasoos,  exof^t  that  whenever  it  becomes  wet  with  the  paper 

Iheir  surflKe  b  much  broader  and  rounder,  to  be  printed  upon.    On  each  side  '^  dxed 

The  prem  b  a  carious  and  complex  ma-  an  iron  point  which  ankes  two  holes  ia  tha 

chine :  it  combts  of  two  upright  beams^  slieet,  whirh  b  to  be  ptaoed  at  the 

ealled  cheeks ;  they  are  generally  about  six  points  vrhen  the  impression  b  to  be 

f^et  one  inch  loag,  eight  hicfaea  and  a  half  on  the  other  side.    In  prepaiim^  the 

broad,  and  five  hsches  thick,  with  a  teute  for  working,  or  as  it  b  caHed  by  _ 

at  each  end.    Tlie  tenon  at  the  vpper  ted  making  ready  a  form,  great  ema  and  af^ 

of  the  cheek  b  cut  actON  the  brcaddi^  and  tentioa  b  requbHe  that  die  pthnedihteU 
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wMf  b«  in  proper  rcg^ter,  U  r.  tfiat  the 
lioeii  oo  one  side  nay  exactly  fdU  upon  the 
backs  of  the  otiier.  That  the  impresnon 
may  be  equable,  the  parehflieat  which  covers 
the  outer  tympan  is  wetted  till  it  is  very 
soft  ;  the  blankets  are  then  put  iii  and  se- 
cured from  stippimt  by  the  outer  tympan. 
When  the  form  is  made  ready,  and  every 
thing  is  prepared  for  working,  one  man 
beats  the  letters  with  the  ink  balls,  another 
phices  a  slieet  of  paper  on  the  tympan 
sheet,  turns  down  the  frisket  npon  it  to 
keep  tiie  paper  clean  and  prevent  its  slip- 
ping, then  bringing  the  tympan  upon  the 
Ibrro,  and  turning  the  ronnce,  by  which 
the  carriage,  holding  the  coffin,  stone,  and 
form,  is  moved,  he  brings  Ibe  form  with  the 
stone,  &c.  under  the  phitten ;  pulls  with 
the  bar,  by  which  the  plattea  prefises  the 
blankets  and  paper  close  upon  the  letter, 
whereby  half  the  form  is  printed,  tJien  eas- 
ing the  bar,  he  draws  the  form  still  for- 
ward, gives  a  second  pull,  and  letting  go  the 
bar,  turns  back  the  carriage,  6cc  raises  the 
tympansand  frisket,  takes  oat  the  printed 
sheet  and  lays  on  a  fresh  one ;  and  this  is 
repeated  till  he  has  taken  off  the  impression 
upon  the  foH  number  of  sheets  of  which  the 
edition  is  to  consist  One  side  of  every 
sheet  being  thus  printed,  the  foim  for  tiM 
other  side  is  hud  on  the  press,  and  worked 
off  hi  the  same  manner. 

Mr*  Stower  very  justly  remarks,  *<  that 
this,  the  common  press,  is  constructed  on 
the  true  principles  of  mechanism."  It  does 
not,  however,  he  allowa,  produce  mi  ade- 
quate imprefsion  from  heavy  works  in 
pmall  letter,  without  great  labour  and  atten« 
tion.  It  was  therefore  a  great  acquisition 
to  gain  an  aeoenion  of  power,  with,  at  the 
lune  time,  a  diminatton  of  lalmur. 

This  valuable  aequiaitloB  in  tha  art  of 
printing  owes  its  invention  to  that  enligh^ 
eaed  and  patriotic  statesman,  the  present 
Earl  Stanhope.  The  irop  press,  invented 
by  this  nobleman,  is  capable  of  ten  times 
the  force  of  the  common  press,  with,  per- 
haps, a  tenth  of  the  labour.  In  working 
open  Htm  prewy  nothing  is  left  to  the  judg* 
ment  of  the  pressman  but  the  beating. 

To  describe  the  construction  of  tlie 
Stanhope  press  would  not  only  tnnch  ex- 
ceed our  Itanita,  but  would  require  a  convi- 
denble  number  of  plates,  as  its  internal 
construction  cannot  be  sufficiently  deluie> 
ated  by  any  general  view  of  it  It  is,  how- 
cver,^  most  compact  and  curious  nwohine, 
and  is  an  Invention  altogether  vrorthy  of 
|he  fcnsM  of  the  noUenuui  iv^  fint  eoa* 


structed  it.  A  very  mimte  accomt  of  tfio 
nature  and  construction  of  every  part  of  this 
press  is  given  in  Mr.  Stower's  Grammar. 

Tiie  Stanhopian  principle  has  been  applied 
in  the  construction  of  the  comsMm  press,  but 
we  understand  not  with  that  snccem  whieh 
was  St  first  expected.  Thepre^ses,  however^ 
M  formed,  and  first  made  by  Mr.  Bakeff 
are  superior  to  the  common  press,  and  pro* 
dnee  a  more  clear  and  strong  impremion, 
especially  from  light  forms;  tiioagh  the 
sharpness,  as  well  as  smoothnem  of  impreak 
sion,  produced  by  the  Stanhope  press,  from 
forms  of  pearl  and  nonpareil  letter,  is  not 
to  be  expected  from  tlie  common  pressei 
constructed  on  tbeStauhopian  principle.  Sea 
Engraving,  and  Calico  PRiimR«. 

In  an  article  of  this  nature,  it  wonld  ar* 
gne  a  want  of  taste  or  discernment  to  omit 
the  mentiou  of  Mr.  M'Creeiy's  very  ele* 
gant  and  beautifoi  poem,  emided  *'  Thn 
Press,"  psUished  as  a  specimen  of  ty« 
pography.  It  iB  hideed  a  beantifol  work, 
and  does  great  credit  both  to  the  genias  of 
the  author  as  a  poet,  and  to  bis  care  and 
talento  as  a  printer.  It  is  pubh^hed  by 
Messrs.  Cadell  and  Davis,  in  the  Strand. 

pRiNTivo,  Mtereotffpe.  Perhaps  it  wonld 
not  have  been  improper  to  have  treated  of 
stereotype  printing  even  before  that  of 
common  printing :  for  the  first  ideas  of  this 
art  were  certainly  anterior  to  tliose  of  prints 
ing  by  moveable  types. 

The  method  of  printing  Imen  and  paper 
for  hangings  has  been  known  in  the  east 
from  time  immemorial.  Printing  from 
wooden  blodu,  by  the  Jesutta*  has  been 
practised  atmve  sixteen  hundred  yean  in 
China.  According  to  this  plan,  when  an 
author  chooses  to  print  liis  work,  be  has  it 
foiriy  transcribed  upon  a  thin  and  trans- 
parent paper.  Each  leaf  is  then  reversed 
and  fitftened  upon  a  smooth  block  of  bard 
wood,  upon  whieh  the  engraver  cuts  the  cha« 
racters,  in  relief.  There  most  be,  therefore, 
I  separate  l>lock  for  every  page. 

At  the  end  of  the  fourteenth  and  begm- 
nbg  of  the  fifteenth  century,  the  Italians, 
Oermans,  Flemings,  and  Dutch,  began  at 
the  same  time  to  engrave  on  wood  and  cop- 
per: but  the  previous  advances  had  been 
grachml.  The  mscriptions,  in  relief,  upon 
monuments  and  altars,  m  the  doisteta  and 
over  church  porchea,  served  as  modeli  for 
lilock-prmting.  The  letters  upon  painted 
windows  greatly  resemble  those  m  the 
tmoks  of  images.  The  invention  of  cards 
was  an  iotermedhite  step.  Birilet,  in  his 
**  Recherdwt  Hiatorique  s«r  ies  Cartes  i 
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Jouer,"  has  proved  from  old  chrooides,  in  in  ibnns.    This  mode  of  printngy  except  in 

particular  from  that  of*  Petit-Jean  de  Sani-  China,  where  it  is  atill  practised,  wai  laid 

tre,  (rom  edicts  civil  and  ecclesiastical,  and  aside  soon  after  the  invention  of  the  com- 

from  the  figures  of  the  cards,  that  they  mon  letter-press  printing, 
were  invented  towards  Charles  the  Fifth's        The  history  of  the  invention  of  modem 

leign,  abont  the  year  1376.    By  the  shape'  stereotype  is,  like  that  of  common  printingy 

of  the  crowns,  and  the  sceptres  with  the  involved  in  some  obscurity  as  to  the  name  oT 

Jffur  de  2is,  he  infers  that  the  French  invent-  the  person  to  whom  justly  belongs  the  hoooor 

ed  them.    They  soon  were  introduced  into  of  an  invention  so  useful  and  carious.   Mr. 

Spain,  Italy,  Germany,  and  England.    The  Andrew  TiUoch,  the  worthy  and  ingenions 

names  of  the  suits  seem  rather  to  imply  a  editor  of  the  Philosophical  Magaiine,  baa 

Spanish  or  Italian  origin.  At  first  the  cards  given  the  follovring  extract,  translated  from 

were  painted;  abont  the  year  1400  a  me-  Niewe  Algemein   Konsten  Letter  Bode, 

thod  was  devised  of  printing  them  from  1798i  No.  232,  wfaich  deserves  particnfaufy 

blocks.    To  this  we  may  directly  trace  the  to  be  noticed.    "  Above  a  hofidred  years 

art  of  printing.    The  books  of  images  form  ago  the  Dutch  were  in  possession  of  the 

the  next  step.    These  also  were  pruited  art  of  printing  with  solid  or  fixed  types, 

ftom  wooden  blocks;  one  side  of  the  leaf  which  in  every  respect  was  superior  to  that 

only  is  impressed,  and  the  corresponding  of  Didot^  stereotype.    It  may,  however, 

text  is  phieed  below,  beside,  or  proceedmg  be  readily  comprehended  that  their  letters 

from  the  mouth  of  the  figure.    Of  tliese  were  not  cut  in  so  elegant  a  manner,  espe- 

acaroe  books,  M.  Lambuiet  mentions  seven :  cially  when  we  reflect  on  the  progress  whidi 

1.  Fignne  typtcse  veteris  atqne  antitypicss  typography  has  made  since  that  period, 

novt  testamentl.    This  is  the  work  which  Samuel  and  J.  Leuchtman's,  booksellen  at 

in  Germany  is  called  the  Bible  of  the  Poor,  Leyden,  have  stilt  in  their  possession  the 

because  it  was  originally  designed  as  an  forms  of  a  quarto  Bible,  which  were  ooo- 

abridgement  of  the  Bible  for  those  who  stmcted  in  this  ingenions  manner.    Many 

could  not  purchase  the  whole  scriptures  in  thousand  impressions  vrere  thrown  off,  wfaidi 

niannscrip^  and  who  probably  could  not  are  in  every  body's  bands,  and  the  letten 

read,    lliere  is  one  copy  of  this  work  in  are  still  good. 

the  Bodleian  Library,  and  another  at  <<  The  inventor  of  this  niefiil  art  was  J. 
Christ's  College,  Cambridge,  t.  Historia  Vender  Mey,  fiither  of  the  well-known 
S.  Joannis  Evangetistae,  ^osque  visiones  painter  of  that  name.  Abont  the  end  of  the 
apocalypticae.  3.  Historia  sen  Providen-  sixteenth  century  he  resided  at  Leyde^. 
tia  Virginis  Maris,  ex  caotico  canticorum.  With  the  assistance  of  Muller,  the  clergy. 
4.  Ars  moriendl  5«  Ars  memorandi  man  of  the  German  congregarion  there, 
notabilis  per  fignras  Evangilistarum.  6.  who  carefully  superintended  the  correction, 
Donatus,  sen  grammatica  brevis  m  usnm  he  prepared  and  cast  the  phites  fiir  the 
scholarnm  conscripta.  It  u  not  easy  to  above-mentioned  quarto  Bible.  This  Bible 
conceive  how  this  can  be  classed  among  the  he  published  also  in  folio,  with  large  mar- 
books  of  images.  7.  Speculum- hnmanss  gins,  ornamented  with  figures;  tlie  forms  of 
salvationis.  There  is  said  to  be  an  English  which  are  still  in  the  hands  of  Elwe,  book- 
transhition  of  this  work.  Two  other  books  seller  at  Amsterdam :  also  an  English  Nevr 
of  images,  the  Tewrdanck,  and  the  Testament, and SchaaTsSyriac Dictionary; 
Trinmpf-w^en,  are  posterior  to  tlie  com*  the  forms  of  which  were  melted  down:  like* 
mon  use  of  printing.  It  is  clear,  there*  wise  a  small  Greek  Testament,  in  ISmo. 
fore,  from  the  cotton  and  silk  prmtuig  of  *<  As  fitf  as  is  known,  Vander  Mey  print- 
tbe  Indians,  the  Chinese  blodL-printing,  ed  nothing  else  in  this  manner ;  and  the  art 
and  these  books  of  images ;  and  perhaps,  of  preparing  solid  blocks  was  lost  at  his 
also,  from  the  bardic  mode  of  writing,  wfio  death,  or  at  least  was  not  afterwards  em- 
cut  their  poems  upon  bars  of  wood,  arranged  ployed."  The  Dutch  editor  soppotes  that 
Uke  a  gridiron,  and  which  they  called  carving  the.  reason  why  Vander  May's  inventioo 
a  book,  that  the  idea  of  stereotype  printing  is  was  dropped  was  that  '*  though  this  proccaa 
by  no  means  of  modem  origin.  That  it  was  in  itself  is  veiy  advantageous,  it  is  fiir  BMMre 
prior  to  the  art  of  printing  with  moveable  expensive  than  the  usual  method  of  prinl- 
tjfpes  there  can  be  no  doubt ;  since  this  lat*  ing,  except  in  those  cases  wheretndi  woriu 
ter  mode  of  printing  was  first  suggested  by  are  to  be  printed  as  are  indispensibly  neeeo* 
the  Catbolicon,.  which  was  printed  with  sary,  and  of  standing  worth."  Mr.  Tilloch| 
\rooden  tablets,  io  a  series,  and  compoied    however,  is  of  a  directly  contraiy  opinion. 
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In  the  yiv  1781  wii  printed,  by  and  for 
J.  Nieholi,  LondoD,  a  very  interettiiig 
panphlet,  entitled  Biognipliical  Memoirs 
of  William  Ged ;  indoding  a  particular  ac» 
coQot  of  bis  pTpfress  in  tbe  art  of  block- 
printlofc  The  hret  part  of  tbe  pamphlet 
was  printed  from  a  MS.,  dictated  by  Oed 
some  time  before  bis  deatb;  the  second 
part  was  written  by  bis  daoghter,  for  wbose 
benefit  the  profits  of  the  publication  were 
intended ;  tbe  third  is  a  copy  of  propoaab 
that  had  been  publiUied  by  Mr.  Ged's  son, 
in  1751  y  for  reviving  his  father's  art,  and  to 
the  whole  is  added  Mr.  Mores*s  Namtive 
of  Block  Printing. 

It  appean  from  this  poblicationy  tbat,  in 
tbn  year  17:^5,  Mr.  Oed  began  to  prosecate 
plate-printing.    In  17t7,  be  entered  Into  a 
contract  with  a  person  who  had  a  little  «► 
pital,  but  who,  on  conversng  with  some 
printer,  got  so  intimidated,  that,  at  tbe  end 
of  two  yeant,  be  bad  laid  out  only  twenty- 
two  pounds.    In  17S9,  be  entered  into  a 
new  contract  with  a  Mr.  Fenner,  Thomas 
James,  a  type-fonnder,  and  Jolm  James, 
tbe  architect.    Sometime  after,  a  privilege 
was  obtained  from  the  University  of  Cam- 
bridge, to  print  bibles  and  prayer-books ; 
b«t  it  appears,  that  one  of  bis  partnen  was 
actually  averse  to  the  snccem  of  tbe  plan, 
and  engaged  such  people  for  the  woric  as 
be  thought  most  likely  to  spoil  it    A  strag- 
gling workman,  who  had  wRMigbt  with  tliem, 
infi»rmed  Mr.  Mores,  that  both  bibles  and 
common  pmyer-books  had  been  printed; 
but  that  the  compositors,  when  they  cor* 
reeled  one  &nlt,  made  porpoaely  half  a  do- 
lore;  and  the  *prc8Bmen,  when  tlie 
iten  were  absent,  battered  tbe  letter  in 
of  the  compoiitnrs.    In  consequence  of 
base  proceedings,  the  books  were 
suppressed  by  antbority,  and  the  phites  sent 
to   the  King's   printiag-honse,  and  from 
thence  to  Mr.  Caslon'k  foundry.    «*  After 
much  iU  usage,"  sayt  Mr.  Tilloch,  "*  Oed, 
who  appean  |o  have  been  a  person  ofgreat 
iioneaty  and  simplicity,  returned  to  Edin- 
burgh. His  friends  were  anxious  that  a  spe- 
ciasen  of  bis  art  should  be  published,  which 
vraa  at  last  done  by  subscription.    His  son, 
Jamca  Oed,  who  bad  been  apprenticed  to  a 
printer,  with  die  consent  of  his  amster  set 
np  the  forms  in  tbe  night-time,  wlien  tbe 
other  compositors  were  gone,  for  his  latiier 
to  cast  the  plates  ftno;  by  wMdh  meant 
Mhn^was  finished  in  1736."    Mr.  Tilloch 
has  not  only  a  'bopy  of  this  work,  but  abd 
^Iheplateof  one  of  the  pages."    Bemdv 


Sallost,  Mr.  Tinoch  has  another  work, 
printed  some  >  ears  after,  firom  pfaites  of  Mr. 
Oed's  manufacture.  Tbe  book  is  The  Life 
of  Ood  in  the  Soul  of  Man,  printed  on  a 
writing  pot,  iSmo.  and  vrith  the  following 
imprint :  '<  Newcastle,  printed  and  sold  by 
John  White,  firom  platm  aaade  by  ll^lliam 
Ged,  OoMsmith  in  Edinburgh,  174S." 

Fifty  years  after  the  invention  pf  plate- 
printing  by  Mr.  Oed,  Mr.  Tilloch  made  a 
similar  discovery,  without  having,  at  the 
time,  any  knowledge  of  Gedls  invention. 
In  perfecting  the  hivention,  Mr.  Tilloch 
had  the  aaslilanee  and  joint  labom'  of  Mr. 
FooKs,  printer  to  the  University  of  Olis- 
gow.    After  great  labour,  and  many  expe- 
riments, these  gentlemen  ^  overcame  every 
difficulty,  and  were  able  to  produce  plates, 
the  impressions  finm  which  conld  not  be 
distingwished  from  those  taken  from  tbe 
types  from  which  they  vrere  cast"  ^  Tlioogh 
we  had  reason  to  fear,"  says  Mr.  Tilloch, 
'*fh>m  what  we  [afterwards]  fonnd  Oed 
had  met  with,  that  our  efforts  wonld  expe- 
rience a  similar  opposition,  from  prejudice 
and  Ignorance,  we  penevered  in  our  object 
for  a  conriderable  time,  and  at  last  resolved 
to  take  ont  patents  for  England  and  Scot- 
land, to  secure  ourselves,   for  the  nsoal 
term,  tbe  benefits  of  our  invention ;  for  tbe 
dbcoveiy  was  still  as  much  our  own  as  if 
nothing  similar  had  been  prMtised  before^ 
Oed's  knowledge  of  the  art  having  died 
with  his  son,  whose  proposals  for  reviving 
it,  published  in  1751,  not  having  been  fol- 
lowed with  success,   he  went  to  Jamai- 
ca, vrhere  he  died.     The  patents  were 
accordmgly    obtained;     nay,     they    are 
even  expired;  and  yet'vre  hear  people, 
who  only  began  tbdr  stereotype  labonrt 
yesterday,  taking  to  themselves  the  merit 
of  being  the  fint  inventors !"    **  Owuig  to 
circumstances  of  a  private  nature;"  not, 
however,  connected  with  the  stereotype 
art,  the  biisanem  was  hud  aside  for  a  time ; 
and  Mr.  Tilloch,  having  removed  from  Glas* 
gow  to  London,  the  conceni  was  dropped 
altogether ;  not,  however,  till  several  small 
volumes  bad  been  stereotyped  and  printed, 
nnder  the  direction  of  Mcmrs.  Tilloch  and 
Foulif. 

Some  time  elapsed  after  this,  when  Di- 
dot,  the  celebrated  French  printer,  applied 
tbe  stereotype  art  to  logwithmic  tables, 
and  afterwards  to  several  of  tbe  Latin  H»- 
sics,  and  to  various  French  publications. 
It  has  been  said,  by  the  French,  that  the 
merit  of  the  invention  properly  bekMigs  to 
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Didot;  bat  bywluitwe  have  already  laid  and  inrataace."    This  caiapotmti<m  is,    di 

before  bur  readen,^  it  b  e¥ideot  this  cannot  conne,  moch  in  fiiTour  of  the  atereofype  art ; 

bave  been  the  caBe!  amonnting  indeed  to  nearly  one  Imlf^  or  fiAy 

Some  yean  after  Mr.  TUloch  bad  giten  per  cent  saved  by  the  new  oMtbiocl.      la 

ap  tbeproaeeationaf  tfaisart,  Mr.  Wilion,  addition  to  the  laving  attributed    to   ste- 

a  printer  of  reqiectabiiity  in  London,  en-  reotype  printing,  it  is  nid  that,  as  ewry 

faged  witii  Eari  Stanbope  ibr  the  parpose  page  of  the  nioit  extenAive  work    bas  a 

of  briagittg  it  to  perfection,  and  eveataall^  aeparate  plate,  all  the  pages  of  tHe   aaid 

to  establish  it.  in  this  oonatry.    His  Lord-  work  mast  be  equally  new  and  beaatMvl  s 

ship,    it  is  aaidt  received  his  instractions  which  cannot  be  the  case  with  single  types, 

from  Mr.  TUloch,  and  had  afterwards  the  which  are  distribated  and  recomposed  aeve- 

personal  attendance  of  Mr.  Foalis,  for  many  rai  times  over  in  the  coarse  of  a   laf|re 

months,  at  his  seat  at  Chevening,  where  his  work.    The  stereotype  art  also,  it  fis  said. 

Lordship  was  initiated  in  the  practical  part  possestes  a  security  against  error.      Tias 

of  the  operation.  advantage  is  mnch  insisted  on  by  tbe  Inends 

After  two  years  application,  Mr.  Wilson  of  the  art;  but   with    what  cooaistcacT, 

annoonced  to  the  public  ^  that  the  genius  we  confess,  does  not  immediately  appear  ; 

and  penererance  of  Earl  Stanhope,  whom  for,  strange  as  it  may  seem,  after  all   the 

be  styles  '*  the  Right  Honourable  Inven*  care  that  we  may  naturally  suppose  wan 

tor,"  had  overcome  every  difficulty ;  and  taken  to  render  Mr.  Wilson^  panphlrt  a 

that  accordingly,  the  various  processes  of  model  of  stereotype  perfection,  it  i»  still 

the  stereotype  art  had  been  so  admirably  not  without  its  errata.    Tlie  pamphlet  coa- 

contrived,   combining  the  most  beatttiliil  ^sists  of  about  tbrty-fonr  pages;  aiad  oo  tbe 

simplicity  with  the  most  desirable  economy,  forty- first  page,  in  a  line  containing  only 

the  fte  p{««  %U.Ta  of  perfection  with  that  of  two  monosyllables,  there  is  an  error :  {rkL  ) 

cheapness,  as  to 'yield  the  best  encourage-  rkad  for  eotd.    There  are  one  or  two  other 

ment  to  the  public  for  looking  forward  trifling  inaccnracies  in  the  pamphlet;  which 

to  the  happy  period  when  an  application  of  afford  demonstrative  proof  that 
this  valuable  art  to  the  manufacture  of 


books  would  be  the  m.».  of  redacing  the        "^yhoever  flunks  a  fenltlm  piece  to 

prices  of  all  standarxl  work,  at  least  ttitty,       ^"^J  tfT     "^  "**'  "'  "**  * 
and  in  many  caces  fifty  per  cent  '  ^      ^* 

lu  January,  1804,   the  stereotype  art*        Indeed,  as  every  work  hitherto  steivo- 
(with  the  approbation  of  Lord  Stanhope,)  typed  clearly  mamftsts,  it  is  not  possible 
was  offered  by  Mr.  Wf!son  to  the  Univer-  that  first  editions  of  works  should  be  more 
pity  of  Cambridge,  for  their  adoption  and  correct  when  stereotyped  than  when  print- 
use  in  the  printing  of  bibles,  testaments  ed  in  thecommon  way ;  and  it  ought  not  to 
fuad  prayer-books,  upon  cerUin  terms  and  be  forgotten  that  an  error  stereotyped  in 
conditions  highly  advantageous  to  Mr.  Wil-  the  first  edition  is  perpetnated    through 
pon ;  for,  with  his  lordship's  chamcteristic  every  subsequent  edition.    It  is  said,  that 
generosity,  Earl  Stanhope  has  uniformly  stereotype  plates  admit  of  alteration :  tliis 
declined  to  accept  even  the  reimbursement  howevei*,  if  carried  to  any  extent,  nrait  be 
of  any  part  of  the  monies  by  him  expended  attended  with  a  very  considerable  expense, 
in  the  prosecution  of  this  ingenioos  art.        In  short,  we  think  that  the  stereotype  art 
Some  differences,  however,  arising  between  has  nnieh  the  advantage  of  commaa  priat- 
Mr.  Wilson  and  the  Syndics  of  the  Uoiver-  ing  in  «CandaTd  books  of  very  extensive 
sity,  the  contract  was  dissolved ;  and  Mr.  circolatmn    and    constant  demand,  and 
Wilson  published  his  case  in  a  stereotyped  wherein  no  alteration,  as  to  plan  or  sise,  is 
nampblet,  entitled  **  Arbitration  between  allowed  ever  to  take  place :  bat  for  Mie  com* 
the  University  of  Cambridge  and  Andrevr  moo  and  most  general  purposes  of  the  art 
Wilson."  of  printing,  the  method  by  moveable  types 

That  Mr.  Wiispn  might  make  out  h|s  is  incomparably  Hie  best, 
case  more  clearly,  he  has  given  a  **  Compo-        The  precise  method  adapted  in  stereo> 

tation  of  the  nonpareil  btblc,--^owing  the  type  printing  beiJig  hitherto  a  secret  kaowa 

expenditure  by  l>oth  methods  of  printing,  only  to  a  few,  our  readers  will  perceive  tbat 

^pon  composilion,  reading,  wear  of  type,  we  can  only,  as  we  lave  done,  give  a  gene- 

and  charges  of  composilion ;  and  upon  pa>  ral  history  of  the  inveulion.    Tlie  mode  of 

per,  preaa-work,  charges  on  press-vrork,  stereotype  priating  is,  however,  gcncnllyi 
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first  to  set  op  a  page,  for  iastance,  in  the 
€omui<m  way,  with  moveable  types;  and 
wlien  it  is  rendered  as  correct  as  the  oature 
of  the  thing  will  admit,  a  ca«t  is  taken  from 
if,  and  in  this  cast  the  metal  for  the  stereo- 
type plate  is  poured ;  and  so  for  every  page 
or  sbeet  of  a  work  intended  to  be  stereo- 
typed. When  tlie  plates  are  prepared,  they 
are  printed  off  at  the  Stanhope  preas ;  and 
it  must  be  confessed,  that  the  works  hi- 
therto published,  that  have  been  printed  in 
this  manner,  are  very  beautiful,  and  to  the 
full  as  correct  as  the  best  editions  of  books, 
printed  according  to  the  common  method. 
But  as  it  does  not  appear  that  any  actual 
saving  can  be  obtained  in  the  manufacture 
of  books  in  general,  tbe  London  publisliers 
have  not  yet  thonght  it  worth  their  while 
to  patronize  and  encourage  this  curious  in- 
vention. 

PRISM,  in  geometry,  an  oblong  solifl, 
contained  under  more  than  four  planes, 
whose  bases  are  equal,  parallel,  and  alike 
situated.  The  prism  is  generated  by  the 
motion  of  a  rectilinear  figure,  descending 
always  parallel  to  itself,  along  a  right  line. 
If  the  describent  be  a  triangle,  the  body  is 
said  to  be  a  triangular  prism ;  if  square,  a 
quadrangular  one,  &c. 

From  the  genesis  of  the  prism,  it  Is  evi- 
dent it  has  two  eqnal  and  opposite  bases^ 
and  it  is  terminated  by  as  many  parallelo- 
grams as  the  base  consists  of  sides:  and 
that  all  the  sections  of  a  prism  parallel 
to  its  base  are  equal.  Every  triangular 
prism  may  be  divided  into  three  equal 
pyramids. 

To  measure  tiie  surface  of  any  prism, 
find  the  area  of  each  side,  whether  a  trian- 
gle, parallelogram,  or  other  rectilinear 
fignre,  a^  directed  under  these  articles,  and 
the  snm  of  all  these,  taken  together,  is  the 
whole  superfices  of  the  prism.  The  solid 
content  of  a  given  prism  may  be  found 
thus :  let  the  area  of  the  base  of  the  prism 
be  measured,  as  directed  under  the  article 
Mensuration  ;  and  let  this  area  be  mul- 
tiplied by  the  height  of  the  prism,  and  the 
product  will  give  the  soKd  content  of  the 
pri«m. 

Prism,  in  dioptrics,  a  triangular  glass- 
prism,  much  used  in  experim«*nts  about  the 
nature  of  li^ht  and  colours.  See  Optics. 

PRI9TIS,  the  smp/sA,  in  natural  his- 
tory, a  genus  of  fishes  of  tbe  order  Cnrtila- 
gin«i.  It  may  be  witli  more  propriety  con- 
^dered  as  a  species  of  the  sqnaliis,  or  shark, 
and  as  snch  is  regarded  by  Shaw.  The 
saw-fish  inhabits  the  Mediterranean,  and 
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was  known  to  tbe  Greeks  and  Ramans  bf 
the  name  of  pristis.  It  grows  to  the  length 
of  sixteen  feet,  and  the  general  length  of 
the  snout  is  about  one  third  of  that  of  the 
whole  fish.  There  are  three  varieties,  in 
which  the  difference  is  oonfioed  to  tlie  sise . 
'  and  the  snoot. 

PRIVATEERS,  in  maritime  affiifrs,  a 
kind  of  private  ships  of  war,  fitted  out  by 
private  persons  at  their  own  expense ;  who 
have  leave  granted  tiiem  to  keep  what  they 
can  take  from  the  enemy,  allowing  the 
Admiral  liis  bhare. 

PRIVY  anaeil,  is  the  principal  council 
belonging  to  the  King,,  and  is  generally  eall- 
ed  by  way  of  eminence  the  cooncil.  Privy 
Counsellors  are  made,  by  the  King^  nomi- 
nation, without  either  patent  or  grant;  and 
•n  taking  the  neceanry  oaths  they  become 
immediately  Privy  Counsellors,  during  the 
life  of  the  King  that  chooses  them,  b«t  sn1»> 
ject  to  removal  at  his  discretion.  No  in* 
convenience  now  ariset  from  tbe  eatenaion 
of  the  number  of  the  Privy  Coondl,  as 
those  only  attend  who  are  especially  snoi- 
moned  for  that  particular  occasion. 

PRIZE,  m  maritime  afiiiirs,  a  vessel  taken 
at  sea  fi^m  the  enemies  of  a  state,  or  from 
pirates ;  and  that  either  by  a  man-of-war,  ■ 
privateer,  &e.  havmg  a  commission  for  that 
purpose.  Vessels  are  looked  on  as  prise,  if 
they  fight  under  any  other  standard  thao 
tluit  of  the  state  from  which  they  have  their 
commission ;  if  they  have  no  charte^party, 
invoice,  or  bill  of  lading  a-board ;  if  loaded 
with  effects  belonging  to  the  King's  ene- 
mies, or  with  contraband  goods.  Tliose  of 
the  King's  subjects  recovered  from  the 
enemy,  after  remaining  twenty- fimr  houra 
in  their  hands,  are  deemed  lawful  prixe. 
Vessels  that  refuse  to  strike  may  be  con- 
strsufied ;  and  if  they  make  resistanee  and 
fight,  become  Uwful  prize,  if  taken.  If  shipa 
of  war,  the  prizes  are  to  be  divided  among 
the  ofiicers,  seamen,  &c.  as  his  Mi^ty 
shall  appoint  by  proclamation ;  but  among 
privateers,  the  division  is  according  to  the 
agreement  between  the  owner.  By  statute 
13  George  II.  c.  4,  Judges  and  ofilcen, 
failin«»  of  their  duty,  in  respect  to  the  con- 
demnation of  prizes,  forfeit  5002.  with  full 
costs  of  suits ;  one  moiety  to  the  King,  and 
the  other  to  the  informer. 

PROBABILITY  is  nothing  but  the  ap- 
pearance of  the  agreement  or  disagreement 
of  two  idea?,  by  the  intervention  of  proofs 
whose  connections  is  not  constant  and  im- 
mutable, or  is  not  perceived  to  be  so ;  but 
is,  or  appears  for  tlie  most  part  to  be  so; 
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^*'lcm  is  to  find  a  theorem. 
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^tUiuttZu!^^ )  nBtning  a  planet's  place  from  the  time ; 
'^P'^dii^r^  wUcd  from  Kepler,  yrho  fint  propoaed 
coa/^^^*  k  ^^  ^"n*  tJ"»>  to  fiqd  the  poaition  of  a 
offgf^  l^^t  line,  which,  pammg  tlirongli  ooe  of 
S,«J^^»4fociof  an  ellipsiv,  sliall  cat  off  an  area 
^  "'^mij^cnbed  by  iu  motion,  which  shall  be  in 
'^imn  ,  >  given  proportion  to  the  whole  area  of 

Wi?^,5jj^  .^  ^Pie  proposer  knew  no  way  of  solving  the 
°a,  bjti^^  *oblem  bnt  by  an  indirect  method  ;  bat 
/H^  ^''r  Isaac  Newton,  Dr.  Keill,  dec.  have 
'%  ofm  iJ*^^  iolved  it  directly  and  geometrically, 
Btiittti  L^'^-^^^  ways. 

^{r,  k  "^^  PnoBLSM,  DeKoMl,  or  a  problem  ibr 
v}/jf  ^odbag  two  mean  proportionaU  between 
^tksf  A^flliMro  given  lines,ingeometiy,  isthedoablinf 
^»  ''^('^  ^®  cu~be;  it  was  so  called  from  the 
^  ^nipeople  oF  Deloo,  who,  upon  consalting 
^  Ikfgfjt  be  oracle  for  a  remedy  agamst  a  plagne, 
^^^jWere  anawered,  that  the  plagne  should 
j0,^  cease  wben  Apollo's  altar,  which  was  hi 
oagi^^form  of  m  cube,  should  be  doubled.     See 

kfiBgLkt     ^•ROCEDENDO,  is  a  writ  which  Ucs 

DDADrpy     ^fc«*  «  «nse  Is  removed  out  of  an  inferior 

mBiIll,n  ^  n  ttipcrior  court. 

''ttienfpieti       PROCELLARIA,  the  peinl,  in  natoral 

y^'    hiatory,  a  geoos  of  birds  of  the  order  An- 

eaSrmteg    geiw.     Generic  character:  bill  strait,  bnt 

«^/wMus    booked  at  the  end;  nostrils  generally  oon- 

m^a'iKM     tained  in  one  tube,  at  the  base  of  the  bill; 

legs  naked  a  little  above  the  knee ;  back 

toe  little  more  than  a  spur.    There  are 

tvrenty-three  species,  of  wfakh  the  following 

are  the  principal. 

P.  figantea^or  the  giant  petrel,  is  mora 
than  three  feet  long,  and  about  seven  wide 
These  birds  are  often  seen  sailing  Just  above 
the  vrater  Without  moving  their  wings  for 
a  long  time  together,  and,  bebg  particulariy 
alert  on  the  approach  of  storms,  often  fill 
the  mariner  with  apprehension  and  alarm. 
Tbey  abound  most  in  southern  htitudea 
and  though  their  principal  food  is  fish,  de- 
vour also  the  putrid  carcasses  of  seals  and 
whales. 

P.  capensis,  or  thepmtado  petrel,  aboundi 
about  the  coasts  of  the  Cbpe  of  Good  Hope. 
Those  birds  are  about  the  sine  of  the  kitti* 
wake  goU,  and  are  often  observed  in  such 
numbers  that  many  hundreds  have  been 
taken  in  ooe  night.  They  are  often  taken 
with  a  rod  and  line  by  a  hook  baited  With 
lard.  They  fre<|uently  discharge  oil  from 
their  nostrils  on  those  who  hoM  them,  spurt* 
log  it  in  their  fiicet  vrilb  great  violence. 
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P.  gladalih  or  the  fuhnar  petrel,  vrdgltf 
nearly  a  pound  and  a  half,  and  is  found  in 
the  northern  coasts  of  this  island,  and  thence 
even  beyond  Iceland  and  Greeuhmd,  where 
the  natives  use  it  for  food,  though  its  fleih 
is  highly  offensive  to  those  not  used  to  it. 
The  fat  is  burnt  in  their  lamps.  These 
birds  subsist  chiefly  on  fish,  but  often  ban* 
quet  on  the  carcases  of  whales,  particularly 
the  fet  parts,  which  they  afterwaids  ^t 
fi'om  their  stomachs  into  the  mouths  of  their 
young.  Tbey  often  spurt  it  in  the  feces  of 
their  enemies  and  ejUiibit  indeed  uo  other 
mode  of  resisttnce.  Tbey  are  stated  to 
be  so  amaxiugly  fet,  that,  on  being  passed 
through  the  hands  with  great  compression, 
the  fet  flows  off  like  oU. 

P.  pufl^us,  or  the  shear  water  petrel,  it 
smaller  than  the  last  These  birds  are  fbund 
in  vast  numben  in  the  Orkneys,  where  they 
are  highly  valued  for  their  feathen  as  well 
as  flesh.  Tliey  are,  in  some  places  salted 
and  barrelled,  especially  hi  the  Isle  of 
Man.  In  I>enmark  they  sometimes  reside 
hi  mhbit  bnrrewi.  See  Aves,  Pkte  XII. 
fig.  6. 

P.  pelagica,  or  the  stormy  petrel,  is  of 
the  sice  of  a  swallow  and  rarely  seen  but  at 
sea,  and  in  tempestuous  weather  numben 
are  observed  firequently  following,  aa  if  fer 
shelter,  in  the  wakea  of  vessels.  They  dive 
somethnei  for  half  an  hour  together,  and 
livft  principally  upon  fish,  but  wiU  eat  a 
variety  of  ofiU  thrown  fiom  ships.  In  the 
Fetro  Uands  tbey  are  so  astonishmgly  fet 
that  the  natives  are  stated  to  use  them  as 
candles  after  dnwiqga  vrick  throi^  their 
bodies.    8eeAves,Pfaite  XIL  fig.  6. 

PROCESS,  in  Uw,  is  the  manner  of  pro- 
dding in  eveiy  c^use,  bcdng  the  writs  and 
precepts  that  proceed,  or  go  forth  upon  the 
origmal  upon  every  action,  being  either  on- 
ginalorjudiciaL 

PROCKIA,  in  botany,  a  genus  of  the 
Polyandria  Monogynia  class  and  order 
Natural  order  of  Rosacese,  Jnssieu.  Eisen* 
tial  charecter :  ca^  three-leaved,  beaidea 
tvTO'leaflets  at  the  base;  corolla  none; 
beny  fn^  cornered,  many  seeded.  There 
is  but  one  species,  ctx.  P.  crads. 

PROCYON,  in  estrooomy,  a  fijnd  star 
of  the  second  magnitude  in  the  constella- 
tion, called  cams  minor. 

PRODUCING,  hi  geometry,  signifies 
the  drawing  opt  a  Ime  further,  till  it  have 
anyassigned  length. 

PRODUCT,  m  arithmetic  and  geome. 
try,  the  factum  of  two  or  more  numbers, 
or  Unes^AKC.  Into  one  another:  thus  5  x  4 


PRO 

£^  M,  the  product  required.  In  lines  it  is 
dways  (and  in  nnmbera  sometimes)  caHed 
the  rectangle  between  the  two  lines,  or 
numbers,  multiplied  by  one  another. 

PROFILE,  in  architecture,  the  draught 
of  a  building,  fortification,  &c.  wherein  are 
expressed  the  several  heights,  widths,  and 
thicknesses,  such  as  they  would  appear, 
were  thebuilding  cut  down  perpendicularly 
from  the  roof  to  the  foundation, 

Profile'  also  denotes  the  outline  of  a 
figure,  building,  member  of  arcbitecture, 
&c.  Hence  profiling  sometimes  denotes 
designing  or  describing  the  member  with  a 
rule,  coiiip^,  &c. 


PRO 

Profile,  io  scnlptiire  and  pnotuM;,  d6« 
notes  a  head,  portiait,  &c.  when  represent- 
ed side- ways,  or  in  a  side  view.  On  almost 
all  medals,  hcts  are  represented  in  profile 

PROGNOSTICS,  among  physicians,  sigw 
nifies  a  judgment  concerning  the  event  of 
a  disease,  as  whether  it  shall  end  in  life 
or  death,  be  short  or  long,  mild  or  nonlig- 

nant,  &c. 

PROGRESSION,  in  matliematics,  b 
either  arithmetical  or  geometrical.  Con- 
tinned  arithmetic  proportion,  where  tbe 
terms  do  increase  and  decrease  by  eqnni 
diflferences,  is  called  arithmetic  progrea- 
siott. 


-.  .5fl,a+6a  +  2&a  +  3f,&c.increa»mg?.     y^    jjfl^^^^^ 
*^7a,a--6a--26«  — 6^«te.decreasmgS   ^ 
•       '  Kp„5   «,   4,   6,   8,   10,  &c- increasing  I  ^^^^  ^jife^^  ,, 
In  numbers^  jQ^   ^^   g^  4^     2^  &c.  decreasmgj   ' 

But  since  this  progrcssionis  only  a  compound  of  two  series,  viz. 
-  c  Eanals  fl»     «»        ««        ?*,.?'{•  &c. 

^f  i  Anth.  proportionals  ©.db'^.i  2 ''^i  3  *'±*^'> 


If  1,  3,  5,  r,  9,  &c  a,  a+b,  «+^  Ji 
a+Sft,  &c.  0,  a  — 6,  a  — 2  6,  o--S6, 
&c,  are  in  arithmetical  progression.  Hence 
it  is  manifest,  that  if  a  be  the  first  term  and 
n  +  6  the  second,  a  +  2  6  is  the  third, 
a  +  3  6  the  ftmrth,  Ac.  and  a  +  «  —  l  .6 
the  f^  or  last  term. 

"  The  sum  of  a  series  of  quantities  in 
arithmetical  progremion  is  fiwmd  by  multi- 
plying the  sum  of  the  first  and  hwt  terma 
by  half  the  number  of  terms.'' 

Let  a  be  the  first  term,  *  the  common 
difierence,  n  tlie  number  of  terms,  and  # 
the  sum  of  the  series :  Then, 


In  this  case  a  =  11,  6  =  —  2,  «  =  9i 


v.^ 


therefore  s=  22—  i6  X  j=6  X  j  =  «'- 

Ex,  If  the  first  term  of  an  arithmetical  pro- 
gression be  14,  and  the  sum  of  8  terms  be 
28|  what  is  the  common  difiference  ? 

Since  2  a  4-  n  —  l.  *  X  ;  =  »> 


2a4-fi— 1.6  X  ^ 

m 


9$ 


n  —  1 .6  =:  -^  2 — a^ 

m 


2s  —  f  «n 


a      4-0+6      +a-f26..>a+ii— l.*i=s,#i 


a4.»— 1.6+<i+a>-2.64Hi+?i— S.6...+<i=s 


Sum,  2a+»—1.6+.2a+»— 1.6+20+11— 1.6 
+  &c,  to  n  terms,  =  2s, 

or,2a+n^^.6  xn  =  2s.    . 

•Dd  *=2o+»— 1.6  X  J. 

Any  three  of  the  quantities  a,  a*  »,  6,  be- 
ing  given,  the  fourth  may  be  found  fi'om 

the  equation  9SS  2  a +»— 1.6  X  *. 

Ex.  1.  To  find  the  snm  of  18  tenns  of 
the  series  l,  S,  5,  7,  4cc. 

Here  •  ar  1,  6  =  2,  n  =  18 ;  therefore, 

#  =  2+34  X  9  =  324. 

Ex,  2.  Required  the  sum  of  9  terma  of 
the  series  11, 9, 7, 6»dc^ 


tiierefore,  6  =  —         ^ .  In  the  case  pro- 
n .»  —  1  *^ 

-  posed,  s  =  28,  a  =  14,  «  =8;  therefore, 

^  _  56  —  2'i4_7  —  28  _ 

•—    8X7     —      7      — ""'• 

Hence,  the  series  is  14,  11,  8,  5,  &c. 

pROORESsioK  geomettieol.  Qnantitiea  are 
said  to  be  in  geometrical  progression,  or 
continual  proportion,  when  tlie  first  is  to 
the  second,  as  the  second  to  the  third,  and 
as  the  third  to  tlie  fourth,  &c.  that  is,  when 
every  succeeding  term  is  a  certain  multiple, 
or  part  of  the  preceding  term.  If «  be  the 
first  term,  and  qr  the  second,  the  series  will 
\^  a^  Off  or*,  or',  «r*,  &c.  For  «  :  cr  :; 
or :  (nr' ::  oH  :  ar\  &c. 

The  constant  multiplier  is  called  the  com- 
non  ratio,  and  it  may  be  found  by  dividing 
the  second  term  by  the  first 

"  If  quantities  be  in  geometrical  progre»> 
skm,  their  difierenoes  aie  in  geometrical 
progressioo.'' 


PROGRESSION. 

Lst «,  «r,  ai'  ar\  «-»,  Ac.  be  tbe  quui-  of  the  quantities,  t,  r,  y,  <  being  giWD,  tiie 

4itiei ;  Uieir  dtfierencc^,  «r — a,  oH  —  «r,  foiirtii  may  be  found.    When  r  n  a  proper 

«r*  —  «r*  —  or*  —  ar\  See,  fonn    a  geo-  fraction,  a^  a  iucreaKea^  tbe  valne  of  f*,  or 

inririral  progiemon,  whose  first  tenn  ii  of  a  r",  decreaaes,  and  when  a  is  increcBtd 

«r— a,  and  common  ratio  r.  witiiout  limit,  «r"  becomes  lets,  wiUi  re- 

^*  Qaantities  in  geometrical  profremion  fpect  to  a,  than  any  magnitude  that  can  ba 

are  proportional  to  their  difierencet."  ^_: j ^.^_^^     .         a         a 

For  a :  mT  ::  or — 4  :  ar^-^tir  :;  mr* — 
dr  :  ar'  -*-  or*,  6tc. 


assigned ;  and  therefoie  t  = ^=  - 


r— 1      1— r 

•*  In   any  geometrical  proi;fession»   the  ^^  qttwtity  j— -,  which  we  call  tiie 

first  term  h  to  the  tiiird,  as  tiie  square  of  sum  of  tiie  series,  is  tiie  limit  to  which  the 

tiie  first  to  the  square  of  tlie  second."  stim  of  die  terms  approadies,  but  never  ac- 

Lci  a,  or,  or*,  &c.  be  tiie  progression;  tiien  tnally  attams ;  it  is,,  however,  tiie  tine  re- 

*"  '.r*  ••  •!*  •  •'''•       ^      .    .  presentativc  of  tiie  series  coutinueil  miu 

Hence  it  appears,  Umt  tiie  duplicate  ratio  Jhe;  for  tiiis  series  arises  from  tiie  division 


of  two  quantities  (Eiic.  Def.  10.  5),  u  tbe 
ratio  of  their  squares. 

In  the  same  manner  it  may  be  shown, 
that  the  first  term  is  to  thea'^^'''  term,  as 
tbe  first  raised  to  the  a<^  power,  to  the  se- 
cond raised  to  the  same  po^er. 

^  If  any  terms  be  taken  at  equal  intervals 
in  a  geometrical  progression,  they  will  be 
in  geometrical  progression.* 

Let  a,  «r...ar* «H" ar** &c. 

be  the  progression,  then  a,  Mt*^  ar"*,  «r^, 
&c  are  at  tlie  interval  of  a  terms,  and  form 
a  geometrical  progression^  whose  common 
ratio  is  r". 

^  If  the  two  extremes,  and  the  number 
of  terms  in  a  geometrical  progressioii  be 
given,  the  means  may  be  foand." 

Let  a  and  6  be  the  extremes,  a  the  ■»■■>- 
ber  of  terms,  and  r  tbe  common  ratio ;  then 
the  progtession  isa,  ar,ar",«  r*....^»-ij  and 
since  ^  is  the  bMt  term,  a  r*-<  zs  ^,  and 

r»-»  =  -;  tiierefbrers^  ""';andr  be^ 

mg  tlras  known,  the  terms  of  tfie  progres- 
sion  ttr^mr^,  ar\  ficc.  are  known. 

**  To  find  the  sum  of  a  series  of  quantities 
in  geometrical  progiiession,  »ubtract  the 
fitst  term  from  the  product  of  the  last  term 
and  common  rstio,  and  divide  the  remain- 
der by  the  drflTerence  between  tbe  common 
ratio  and  unity.* 

Let  a  be  the  first  term,  r  the  common 
ratio,  a  the  number  of  terms,  y  the  last 
term,  and  t  the  snm  of  the  neries : 

Thena  +  ar4.aH....  +  «r»-*4.«r"-> 
=«;  and  mnltiplytng  botti  sides  by  r, 

Snb.aHHir+ar*+aH....+,r*-'         =ss 
Rem.  —  «-^ar"5=rs  — j^rUTi  ^  j 


or. 


r  —  I  ""  r  — I' 


FRNn  tiie  equation  s  =  >£—!,  any  thi«e 
VOL.  V. 


of  a  by  1  —  r ;  and  therefore  ,  *    ■  may, 

1  —  r      ^' 

without  error,  be  substituted  for  it. 

Ex.  1.  To  find  the  snm  of  20  terms  of 
tiie  series,  l,  t,  4,  8,  &c. 

Herea=:i,r  =  s,as20;  tiierefiire. 

.ixt*— t     ^ 

s=;  a«»  — 1. 

«  — 1 

Ex,  t.  Required  the  sum  of  IS  terms  of 
tiie  series  64, 16, 4,  dec 

Here  a  =  64,  r=5  ?,  aa=  l«,  tiierefiire, 


$=z 


'""      4»^ — 4»4     "^41*^  4^j  * 


Ex.  X  Required  the  sum  of  l(  tennt  of 
the  series  1,  —  s,  9,  —  *7,  &c. 

In  tills  case,a=:  1,  r=r-.3,a=s  If ; 

tiierefore,  s  ==  Eil!!zii -.  _  ?llzi} 
'        —3  —  1    ^      ^T^' 

Ex,  4.. To  find  the  sum  of  the  seriet  1  -. 

Heiea  =  i,r=t— Ij  tiierefore,  (Art. 
s=-i-.  =  * 

It  may  be  observed,  in  connection  with 
thb  subject,  that  the  recurring  decimals  are 
quantities  in  geometrieal  pragressmn,  where 

lu*  100'  liSSb'  ^^'  "  ***  commoo  ntio,  ac- 
cording as  one,  two,  three,  &e.  figarea  re- 
car ;  and  the  vulgar  fraetkm,  canespond- 
iug  to  such  a  decimal,  is  found  hj  swiiaing 
tiieseries. 

Ex.  5.  Required  tbe  Tulgar  ftactioo  cor> 
responding  to  the  deennaV.if3lt31ta»  &c 

Ut  .1  tSl  t3,l  tS,  &c.  =r  s  ;  tiien,  multiply 
botii  sides  by  1000;  and  lSS.lt3lt31t9» 
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Ac.  =iOOO«,  and  by  itubtnctin^  tlic  for- 
mer equation  from  the  latter,  ISSs  999 «; 

therefore   s  =  ^  =  333. 

PROHIBITION,  in  law,  is  a  writ  pro- 
perly issuing  only  out  of  the  Court  of  King's 
Bench,  being  the  King's  prerogative  writ ; 
bnt,  for  tlie  fortberance  of  justice^  it  may 
now  also  be  had  in  jsome  cases  out  of  the 
Court  of  Chancery,  Common  Pleas,  or  Ex- 
chequer, directed  to  tlie  judge  and  parties 
of  a  suit  in  an  inferior  court,  commanding 
them  to  cease  from  the  prosecution  thereof, 
upon  a  suggestion,  that  cither  the  catise 
orizinally,  or  some  collatenil  matter  arising 
therein,  does  not  belong  to  that  jurisdic- 
tion, but  the  cognizance  of  some  other 
court.  Upon  tlie  court  being  satisfied  that 
the  matter  alleged  by  the  suggestion  is  suf- 
ficient, the  writ  of  prohibition  immediately 
issues. 

PROJECTILES,  are  such  bodies  as  being 
put  in  a  violent  motion  by  any  great  force, 
are  then  cast  off  or  let  go  from  the  place 
where  tliey  received  their  quantity  of  mo* 
tion  ;  as  a  stone  thrown  from  a  sling,  an  ar- 
row from  a  bow,  a  bullet  from  a  gun,  Sec,  It 
is  usually  taken  for  granted,  by  those  who 
treat  of  the  motion  of  projectiles,  that  the 
force  of  gravit}'  near  the  garth's  surface  is 
every  where  the  same,  and  acts  in  parallel 
dirpctions  ;  and  that  the  effect  of  the  air's 
resistance  upon  very  heavy  bodies,  snch  as 
bombs  and  cannon-balls,  is  too  small  to  be 
taken  into  consideration. 

Sir  Isaac  Newton  has  shown,  that  the 
gravity  of  bodies  which,  are  above  tlie  su- 
perficies of  the  earth,  is  reciprocally  as  the 
squares  of  their  distances  from  its  centre ; 
bnt  the  theorems  concerning  the  descent  of 
heavy  •  bodies,  demonstrated  by  Gallileo, 
and  Hnygem,  and  others,  nre  built  upon  this 
foundation,  that  tlie  action  of  gravity  is 
ihe  same  at  -all  distances  ;  and  the  conse- 
quents of  this  hypothesis  are  found  to 
be  very  nearly. agrcttable  to  experience. 
For  It  is  obvious,  tliat  l!h«  error  arising 
from  the  supposition  of  gravit}^  l(cting  nni- 
formly,  and  in  parallel  lines,  must  be  ex- 
ceedingly small  i  because  eveii  the  greatest 
distance  of  a  projectile  above  the  suiAce 
of  the  earth,  is  inconsiderable,  in  compa- 
rison of  its  distance  from  the  centre,  to 
which  the  gravitation  teadt.  But  then, 
on  the  other  hand,  it  is  very  cerUdn,  that 
the  resistance  of  the  air  to  very  swift  mo- 
tions, is  much  greater  than  it  has  been 
commonly  represented.  Nevertheless,  (in 
the  appUcation  of  thli  doctrine  to  gunnery) 


PRO 

if  the  amplitude  of  the  projection,  aa4W6r<- 
ing  to  one  given  elevation,  be  fint  foond  by 
experiment  (which  we  suppose)  tlie  sm- 
plitudes  in  aU  other  cases,  where  the  eleva- 
tions and'velocities  do  not  very  much  differ 
from  the  first,  may  be  determined,  to  a  suf- 
ficient degree  of  exactness,  from  the  fwn- 
going  hypothesis^  because,  in  all  such  cases, 
the  effects  of  the  resistance  will  be  neariy  as 
the  amplitudes  themselves ;  and  were  they 
accurately  so,x  the  proportions  of  the  ampli- 
tudes, at  difiisrent  elevations,  woold  then  be 
tlie  very  same  as  in  vacuo. 

Now,  in  order  to  form  a  dear  idea  of 
the  subject  here  proposed,  the  path  of 
every  projectile  is  to  be  considered  as  de- 
pending on  two  different  forces  ;  that  is  to 
say,  on  the  tmpellant  force,  whereby  the 
motion  is  first  begnn,  (and  would  be  cooCi* 
nned  in  a  right  line)  and  on  the  fbfce  of 
gravity,  by  which  the  projectile,  during  the 
whole  time  of  its  flight,  is  continoalljr  mged 
downwards,  and  made  to  deviate  more  and 
more  from  its  first  direction.  As  whatever 
relates  to  tiie  track  and  flight  of  a  prqiectiJey 
or  ball,  (neglecting  the  resistance  of  the  air) 
is  to  be  determined  from  the  action  of  these 
two  forces,  it  will  be  proper,  before  we 
proceed  to  consider  their  joint  effects,  to 
premise  something  concerning  the  nataie 
of  the  motion  produced  by  each,  wlieii 
supposed  to  act  alone,  independently  of  the 
other ;  to  which  end  we  have  prcnHsed  the 
two  following  lemmata. 

Lemma  I.  Every  body, -after  the  in. 
pressed  force  whereby  it  is  pnt  in  motion 
ceases  to  act,  continnes  to  move  uniformly 
in  a  right  line  ;  unless  it  be  tntarmpted  by 
some  other  force  or  impediment. 

This  is  a  law  of  nature,  and  has  its  de- 
monstration firom  eiq»erience  and  matter  of 
fact 

'  Corollary.  It  follows  from  hence,  tint  a 
ball,  after  leaving  the  mouth  of  the  piece, 
would  continue  to  move  along  the  line  of  its 
first  direction,  and  describe  spaces  therein 
proportional  to  the  times  of  their  descrip- 
tion, were  it  not  for  the  action  of  gravity ; 
whereby  the  direction  is  changed,  and  the 
motion  interrupted. 

Lemma  II.  The  motion,  or  velocity, 
acquired  by  a  ball,  in  freely  descending 
from  rest,  by  tlie  force  of  an  uniform 
gravity,  is  n  the  time  of  the  descent ;  and 
the  space  fallen  through,  as  the  sqoaite  of 
tliat  time. 

The  first  part  of  this  lemma  is  extremely 
obvious :  for  since  every  motion  is  pro- 
portional to  the  force  whereby  it  is  g«- 


PROJECTILES, 
irented,  tliat  generated  by  the  force  of    witli  the  same  celerity  acquired  at  the  end 


ui  nniform  gravity,  must  be  as  the  time 
of  the  descent ;  l>ecaase  the  whole  eflbrt 
of  nich  a  force  is  proportional  to  the  time 


of  the  said  a' particles.    Whence  it  appears 


n*m 


Pt 


that  the  space  ---  (found  above)  through 

« 

which  the  ba]l  faib,  in  any  given  time  a,  is 
just  the  half  of  that  (M*m)  which  miglit  be 
uniformly  described  witli  the  last,  or  greatest 
celerity  in  the  same  time. 

Scholium.  It  is  found  by  experiment, 
that  any  heavy  body,  near  the  earth's  sur« 
iace  (where  tlie  force  of  gravity  may-  be 
considered  as  uniform)  descends  about  16 
feet  from  rest,  in  the  first  second  of  time. 
Hierefore,  as  the  distances  fallen  through, 
are  proved  above  to  be  in  proportion  as 
the  squares  of  the  time.  It  follows  that,  as 
the  square  of  one  second  is  to  the  square  of 
m;  and  let  the  distance  de-  any  given  number  of  seconds,  so  is  16 
scended  in  the  first  of  them     feet  to  the  number  of  feet,  a  heavy  body 

will  freely  descend  in  the  said  number  of 
seconds,  \llience  the  namber  of  feet 
descended  in  any  given  time  will  be  found, 
by  multiplying  the  square  of  the  number  of 


jA  of  its  action ;  that  is,  as  the 

time  of  the  descent. 
4^     To  demonstrate  that  the 
distances  descended  are  pro- 
portional to  the  squares  of  the 
times,  let  the  time  of  fiiUing 
through   any   proposed,  dis* 
i^  tance  A  B,  be  represented  by 
*^  the  right  hue  P  Q ;  which 
conceive  to  be  divided  into 
an  mdefinite  number  of  very 
I      small,  equal,  particles,  repre- 
'  o  sented  each,  by  the  symbol 


be  A  c ;  in  the  second  c  d ;  in 
.  .^  the  third  de  -,  and  so  on. 

Then  the  velocity  acquired  being  always 
as  tb^  time  firom  the   beginning  of  the 

descent,  it  will  at  the  middle  of  Uie  first  of    f«coods  by  16.  Thus  the  distance  descended 
the  said  particles  be  represented  by  one-half    ^*»  ^l  ^'  ^l^^  ^^^^^^^^  appear  to  be 
•i;  at  the  middle  of  the  second,  by  1} 
m ;  at  the  middle  of  the  third,  by  3|  ai, 
&C.   which   values  constitute    the   series 
3m  Sm 


64,  144,  i56,  400  feet,  &c.  respectively. 
Moreover,  from  hence,  the  time  of  the 
descent  through  any  given  distance  will  be 
obtained,  by  dividing  the  said  distance  in 
feet,  by  16,  and  extracting  the  square  root 
But  since  the  velocity,  at  the  middle  of  ®^  ^  quotient;  or,  which  comes  to  the 
any  one  of  the  said  particles  of  time,  »«nething,by  extracting  the  square  root  of 
is  an  exact  mean  between  the  velocities  !*»  whole  distance,  and  then  taking  one- 
of  the  two  extranes  thereof,  the  corres-  half  of  thatroot  for  the  nnmlier  of  seconds 
ponding  particle  of  the    dUtance,  A  B,     "^n^^d.  Thus,  if  Uie  dbtonce  be  supposed 


m   sm  hm  7m  9m 

7'  «'  T'T'T'*^' 


may  be  therefore  considered  as  described 
with  that  mean  velocity :  and  so,  the 
spaces  Ac,  cd,  d  e,  ef,  &c.  being  re* 
spectively  equal  to  the  above-mentioned 

quantilies -,-—,—-,— -,  &c.  it  follows, 
*     *     *      * 

by  the  continual  addition  of  tiiese,  tint  the 

space  A  c,  A  d,  A  «,  A/,  ^c.  fiillen  through 

from  the  beginning,  will  be  expressed  by 

m   4m  9iit  16m  95m  .... 

-,  &c.  which  are  evt- 


dently  to  one  another  in  proportion,  as, 

1, 4, 9,  16,  t.\  &c.  that  is,  as  the  sqinves  of    velocity,  and  distance,  the  oUier  two  may 


2,640  feet}  then,  by  either  of  tlie  two 
ways,  the  time  of  the  descent  will  come  out 
19.84,  or  12.50  seconds. 

It  appears  also  (from  the  corol.)  that  the 
velocity  per  second  (in  feet)  at  the  end  of 
the  fall,  will  be  determined  by  multiplying 
the  number  of  seconds  in  the  fall  by  St, 
Thus  it  is  found  that  a  ball,  at  the  end  of 
ten  seconds,  has  acqnir«d  a  velocity  of  5S0 
feet  per  second.  After  the  same  manner, 
by  having  any  two  of  ttie  four  following 
quantities,  viz.  the  force,  the  times,  the 


the  times.    Q.  E.  D. 

Corollaiy.  Seeing  the  velocity  acquired 
in  any  number  (a)  of  the  afbresaid  eqind 
particles  of  time  (measured  by  tlie  space 
that  would  be  described  in  one  single  parti* 
cle)  is  represented  by  (»)  times  ai,  or  am ; 


be  determined :  for  let  tlie  space  freely  de- 
scended by  a  ball,  in  the  firit  second  of 
time  (which  is  as  the  accelerating  force)  be 
denoted  by  F ;  also  let  T  denote  the  num- 
ber of  seconds  wherein  any  distance,  D^ 
is  descended ;  and  let  V  be  the  velocity  per 


it  will  therefore  be,  as  one  particle  of  time,    »«5«n*  at  the  end  of  the  descent ;  then 

is  to  M  such  partieles,  so  is  na^  the  said  dis-.   ^^  

tance  answering  to  the  former  time,  to  the     VastFT  =  >  yyjjrs  gP 
a^  corremonding  to  the  latter,  T 

Ii« 


-y^s 
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P      2  F     V 
D  =  FTTa=VV=TV 

4F  ^ 

F=n=v^=vy 

TT    «T     40 

All  wkich  eqaatioDft  are  Tcry  easUy  dc* 
dnced  from  the  two  original  ones,  Drs 
F  T  T,  and  V=  2  F  T,  already  demon- 
strated; the  former  in  the  propowtion  it- 
self, and  the  latter  in  the  corollary  to  it; 
by  which  it  appears  that  the  measure  of  the 
velocity  at  the  end  of  the  ISrst  second  is 
•2  F ;  whence  tlie  velocity  (V)  at  the  end  of 
(T)  seconds  must  consequently  be  expressed 
by«FxTor2FT. 

Theorem  1.    A  projected  body,  wliosc 
line  of  diiecliou  is  parallel  to  the  plane  of 
the  horizon,  describes  by  its  fell  a  parabola. 
If  the  heavy  body  is  thrown  by  any  extrin- 
sical force,  as  that  of  a  gun  or  the  like, 
from  tlie  point  A,  (Plate  Perspective,  &c. 
fig.  7.)  so  that  tlie  direction  of  its  projec- 
tion is  the  horixontal  Tine,  A  D ;  the  path  of 
this  heavy  body  will  be  a  semi-parabola. 
For  if  the  air  did  not  resist  it,  rior  was  it^ 
acted  on    by  its   gravity,    tlie   prqjectile^ 
would  proceed  with  an  eqnable  motion, 
always  in  the  same  direction ;  and  the  times 
wherein  the  parts  of  space,  A  B,  A  C,  AD, 
A  E,  were  passed  over,  would  be  as  tlie 
spaces,  A B,  AC,  AD,  &c.  rtfpcetively. 
Now  if  the  force  of  gravity  is  supposed  to 
take  place,  and  to  act  in  tlic  same  tenonr, 
as  if  the  heavy  body  were  not  impelled  by 
any  extrinsical    force,   that   body  wonld 
constantly  decline  from    the    right  line» 
AE;  and  the  spaces  of  descent,  or  the 
deviations  from  the  horiaontal  tine,  A  E, 
will  be  the  same  as  if  it  had  fallen  perpen- 
dicularly.    Wherefore  if  the  body  falling 
perpendicnlarly  by  the  force  of  its  gravity, 
passed  over  the  space  A  R  in  the  time  A  B 
descended  throogh  A  L,  in  tlie  time  A  €, 
and  tlirongb  A  M  in  the  time  AD;  the 
spaces,  AK,  AL,  AM,  will  be  as  the 
sqnaies  of  the  times,  that  is,  as  ihe  squares 
of  the  riglit  lines,    A  B,  A  C,  A  D,  &c. 
or  K  F,  HO,  M H,    But  srace  the  impe- 
tus in  the  direction  parallel  te  the  hori- 
zon always  remains  the  same  (for  the  force 
of  gravity,   that  only  solicits    the  body 
downwards,    is   not  in  the  least  contrary 
to  it);   the    body    will  be   equally  pro- 
noted  forwards  in  the  direction  parallel  t<^ 
the  plane  of  tlie  horizon,  as  if  there  was 
no  gravity  at  all.    Wherelbre,  since  ia  the 


time,  AB,  the  body  passes  aver  a  space 
equal  to  A  U ;  but  being  compelled  by  th9 
force  of  gravity,  it  declines  from  the  riglit 
line,  A  B,  through  a  space  equal  to  A  K ; 
and  B  F  being  equal  and  parallel  to  A  K,. 
at  the  end  of  die  time,  A  B,  the  body  will 
be  in  F,  so  in  the  some  manner,  at  the  end 
of  tlie  time,  A  E,  the  body  will  be  in  I ;  and 
the  patli  of  the  projectile  will  be  in  the  curve, 
A  F  G  H I ;  but  becanxe  the  squares  of  the 
right  lines,  K.F,  L  6,  M  H,  N  I,  are  pro- 
portionable to  the  abscisses,  A  K,  A  L, 
A  M,  A  N.  The  curve,  A FO  H I,  vrUI 
be  a  fteni-parabola.  Tlie  path,  therefore, 
of  a  heavy  Dody  projected  accoitling  to  the 
direction,  A  E,  will  be  a  semi-t»anibolical 
curve,  Q  E  I>. 

Tlicorem  2.  Tlie  curve  line,  that  n  de^ 
scribed  by  a  heavy  body  projected  ol^ 
liqnely  and  upwards,  according  to  any  dl- 
rectioti,  is  a  parabola. 

Ijet  A  F  (fig.  0)  be  the  directtois 
of  projection,  any  ways  inclined  to  the 
horizon,  gravity  bemg  supposed  not  to 
act,  the  moving  body  would  always  coati- 
nue  its  motion  in  the  same  right  line,  and 
would  describe  the  spaces  A  B,  A  C,  A  D, 
&c.  proportional  to  the  times.  But  by  the 
action  of  gravity  it  is  corapeJled  contimally 
to  decline  from  tite  patit  A  F,.  and  to  movs 
in  a  curve,  whicli  will  be  a  parabohL  Let 
ns  suppose  the  heavy  body  MKng  perpeadi- 
cnlariy  in  the  time  A  B,  through  Che  space 
AQ,  and  m  the  time  AC,  through  the 
space  AR,  &c.  Hie  spaces  A  Q,  A  R,  A S« 
wHl  be  as  the  sqimres  of  tiie  times,  or  aa 
the  squares  of  A  B,  A  C,  A  D.  It  h  npDi- 
fest  from  what  was  demonstrated  in  the  last 
theorem,  that  if  in  the  perpendicnbr  BOv 
there  is  taken  BM  :s A  Q  aiid  the  paralle- 
logram be  completed,  the  place  of  the 
heavy  body  at  the  end  of  the  time  A  B, 
will  be  M,  and  so  of  the  rest ;  and  all  the 
deviations  B  M ,  &c.  from  the  rig^it  line 
A  F,  arising  from  the  times,  will  be  eqeal 
to  the  spaces  A Q,  A R,  AS,  which  are 
as  the  squares  ct  the  right  lines  A  B,  A  C, 
AD.  Through  A  draw  the  horiaontal 
right  line  A  P,  meeting  the  path  of  the 
projectile  in  P.  From  P  raise  the  perpen- 
dictttar  P  E,  meeting  the  line  of  direction 
in  E ;  and  by  reason  the  triangles  A  B  G, 
ACH,  &c.  are  equiangular,  the  squares 
of  the  right  lines  A  B,  A  C,  &c.  will  be  pro- 
portionable to  the  squares  of  A  O^  AH, 
&C.  so  tiiat  the  deviations  B  M,  C  N, 
&c.  will  be  proportionable  to  the  squares 
«f  the  right  lines  A  G,  AH»  &c.     Let 


> 
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€ht  line  L  be  a  third  proportional  to  £  P  thence  called  projectile.  In  perspe^^tive, 
«nd  AP  ;  and  it  will  be  (by  17  El.  6)  projection  i«  the  «ppmarauce  or  reprefleuta- 
L  X  £  P  =  A  P  ^,  bat  A  P  9.  :  A  O  f .  tioo  of  an  object  on  the  perspective  plane. 
c:EP:BM  :  :  LxEP:LxBM;  The  proJecUoa  of  the  sphete  is  either  ortho- 
whence  since  ttisLxEPssAPf.  it  graphic,  or  stereogpvpbic.  Th^  former,  or 
will  be  L  x  B  M  =  A  G  f .  In  like  man-  orthograpliic  projection,  aopposes  the  eye 
Acr  it  will  be  LxCNaiAHf,  &c.  placed  at  an  infinite  distance ;  whereas,  ic 
Bnt  because  ttisBG:AG::(EP:AP::  the  stereographic  projection,  it  is  supposed 
by  hypotliesi^)  A  P  :  L  ;  it  will  be  L  X  ^  ^  on'y  ^  degrees  distant  from  the  pri- 
BO  =  AGxAPs=:AGx  A  G+AG  mitive  circle,  or  placed  in  its  pole,  and 
X  GPs  AG9.-I-AG  X  GP.  Bnt  it  thence  viewing  the  cirdee  on  the  sphere. 
hasbeenshownthatitisLxBM=A09,  'Tlie  primirive  eircle  is  that  great  circle 
wherefore  it  will  beLx  BG— LxBM  which  limits  or  bounds  the  represenUtion  or 
=  AGx  GP,thatis,Lx  MG  =  AGx  projection;  and  the  phu:e  of  the  eye  is 
OP.  By  the  same  way  of  reasoning  it  called  tiie  projecting  pomt. 
will  be  L  X  N  H  =  A  H  X  H  P,  &c.  PROiATE,  in  geometry,  an  epithet  ap* 
Wherefore  tlie  rectangle  under  M  G  and  L,  plied  to  a  spheroid  produced  by  the  revo- 
win  be  equal  to  thesqnare  of  AG,  which  is  lotion  of  a  semi-ellipiea  abont  its  larger 
the  property  of  the  parabola  j  and  so  the    diameter. 

ciuire  A  M  N  O  P  K,  wherein  the  projectile  PROLEGOM  EN  A,  in  philology,  certain 
u  moved,  will  be  a  parabola.  preparatory  observations  or  disconnes  pre- 

Cor.«  1.  Hence  the  right  line  L  is  tlie  la-  fixed  to  a  book,  &e.  containing  something 
tus  rectum  or  parameter  of  the  panbob,  neoesBary  for  the  reader  to  be  appriEcd  o^; 
that  belongs  to  its  axis.  to  enable  him  the  better  to  understand  tlie 

Cor.  f .  Let  A  H  =:  H  P,  and  it  will  be  book,  or  to  enter  deeper  into  tiie  science, 
LxCN=AH9.  =rLxNH,  whence    &c. 

it  will  be  N  H  =  C  N  ;  and  consequently  •  PROMISE,  in  law,  is  where,  upon  a 
the  right  line  A  F  being  the  line  of  di-  valuable  consideration,  persons  bind  them- 
rection  of  the  projectile,  will  be  a  tangent  selves  by  words  to  do  or  perform  sucli  a 
to  the  parabola.  thing  agreed  on:  it  is  in  the  nature  of  a 

Cor.  3.  If  a  heavy  body  be  projected  verbid  covenant,  and  vranU  only  the  solcm- 
downwards,  in  a  direction  oblique  to  the  nity  of  writing  and  sealing  to  make  it  abso- 
horisoo ;  the  path  of  the  projectile  will  be  a  hitely  the  same.  Ytit  for  the  breach  of  it 
pambotg.  tlie  remedy  is  dififerent ;  for  instead  of  an 

Hieorem  3.  The  impetus  pf  a  projected  action  of  covenant,  there  lies  only  an  action 
body  in  difierent  parts  of  the  parabola,  upon  the  case,  the  damages  whereof  are  to 
are  as  the  portions  of  the  tangents  intercept-  be  estimated  and  determined  by  the  jniy. 
ed  between  two  right  lines  parallel  to  the  If  there  is  no  consideration  it  is  void,  and 
axis ;  that  is,  the  impetus  of  the  body  pro-  it  is  caU^  a  nude  compact,  or  m  Latin  a 
.jected  in  the  points  \V  and  B  (fig.  9)  to    mtdum  p^cfmn. 

which  A  D,  and  B  E  are  tangents,  wUl  be  PROMISSORY  note.  See  BiLr.8  of 
as  C  D,  and  E  B,  the  portions  of  the  Ian-    Exckai^e, 

gents  intercepted  between  two  right  lines  PRONOUN,  pronoauii,  in  grammar,  a 
C  B,  and  D£  parallel  to  the  axis.  decUnable  part  of  speech,  which  being  put 

We  have  here  treated  the  path  of  a  pro-  instead  of  a  noun,  points  out  some  penon, 
Jected  body  as  an  exact  parabola,  though  or  thing.  See  Gramm ar. 
from  tlie  resistadeeof  the  air,  the  line  of  a  PRONUNCIATION,  in  grammar,  the 
projectile  is  not  exactly  parabolical,  but  manner  of  articulating  or  sounding  the 
rather  a  khad  of  hyperbola  5  which,  if  con-  words  of  a  hmgnage.  Pronunciation  makes 
aidered  and  applied  to  practice,  would  mudi  the  most  difficult  part  of  a  written 
tender  the  compntotiom  fcr  more  operase,  grammar ;  in  regard  that  a  book  expressing 
and  the  very  small  difference  (as  experi-  itself  to  the  eyea,  in  a  matter  that  wholly 
«ncc  shows  in  heavy  shot)  would,  in  a  concerns  the  ears,  seems  noct  akin  to  that 
great  measure,  lessen  the  elegancy  of  tlie  of  teaching  the  blind  to  distinguish  cok>nra< 
demonstrations  given  by  accounting  for  it.;  hence  it  is  that  there  is  no  part  so  defective 
since  the  common  rules  are  sufficiently  in  grammar  as  that  of  the  pronunciation,  as 
**Si'/J°*'  ***^  ^"'  practice.  the.  writer  has  frequently  no  term  wheieby 

PROJECTION,  in  mechaiiics,  the  act  of    to  give  the  reader  n  idea  of  the  'sound  he 
communicating  motion   to  a  body,   from     would  express;  f    Want  of  a  proper  ttriu, 
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therefore,  he  rahstitates  a  Ticioiu  and  pre-  much  the  one  exceeds  the  other^  which  ia 

carious  one.   ^o  give  a  jmt  idea  of  the  pro*  called  their  difference.    Thns  5  eiceeds  S 

nanciation  of  alangoae^e,  it  seems  necessary  hy  the  difference  3.    Or,  t.  What  part  or 

to  fix  as  nearly  as  possible  all  the  several  parts  one  is  of  another,  which  is  called  ration 

sounds  employed  in  the  pronunciation  of  Thus  the  ratio  of  6  to  3  is  }=f,  or  doable  ; 

that  lanscnage.  and  the  ntio  of  S  to  6  is  j  =s  |,  or  nbduple. 

Pronunciation  is  abo  used  for  the  fifth  when  two   differences  arc   equal,  the 

and  last  part  of  rhetoric/  which  consists  in  terms  that  compose  them  are  said  to  be 

varying  and  regulating  the  voice  agreeably  arithmetically  proportional.    Thns  suppose 

to  the  matter  and  words,  so  as  most  effee-  the  term  to  be  a  and  6,  their  diffisrence  rf. 

tually  to  persuade  and  touch  the  hearers,  if  a  be  the  last  term,  thena-|-d=:6.    And 

It  is  much  the  same  with  what  is  otherwise    if  a  be  the  greatest,  then  a dssh, 

called  emphasis.                .,     ^,     ,  But  when  two  ratios  ar«  equal,  the  terms 

This  emphasis  is  a  considerable  stress  or  ^y^^  compose  them  are  said  to  be  geome- 

force  of  voice,  bid  upon  that  word  ma  sen-  trically  proportional    For  suppose  a  and 

teoce  by  i^hich  the  seAse  of  the  whole  m  6  to  be  the  terms  of  any  ratio;  if  a  be  the 

regulated :  thus,  suppose  yon  were  asked,  ^ 

^  are  you  determined  to  walk  this  day  to  least  terai,  put  r=-,  then  arz=6  by  eqnnl 

London?"    If  the  emphasis  be  placed  on  ^„,Upiication:  but  if  6  be  the  least  term, 

the  word  you,  the  answer  may  be, "  yes,  I  "^    ^                                                 • 

go  myself  v'  or  *'  no,  I  shall  send  my  son."  put  ''=b  ^,  then  br^ahf  equal  nudtipU- 

Again,  if  it  be  phiced  on  the  word  imil/c,  the  ^ 

answer  is,  ^  yes,  I  am:"  or  *^  no,  I  shall  cation,  and  -=:6  by  equal  division* 

ride  :^'^  if  on  the  words  <o-da«,  then  the  an-  ^       ^       .     ^ 

swer  is,  *'  yes;'  or  «  no,  I  shall  go  to-mor-  ^"  *«  »*»«  of  twoquanUties,  orof  two 

rov^:"  and  lastly,  ifthe  emphasis  be  placed  n««nj|ers,«n  geometrical  proportion,  Ufomid 

on  llie  word  Xoiid<m,  the  answer  may  be,  ^^  ^»^»'*'n«  ^  antecedent  by  the  conse- 

«'  no,  1  shall  go  to  Ridimond  only."  J"*"**  /"^  the  quoUent  is  the  exponent  or 

Quintilian  advises  his  pupiU  to  study  the  denommator  ot  the  ratio. 


principles  of  pronnnciation  under  a  come*  If  when  four  quantities  are  considered, 

dian.    There  are  three  things  which  come  yo»  nod  that  the  first  hath  as  much  great- 

unrlf-r  the  pronunciation,  tax,  the  memory,  ""•  o"*  smallness  ih  respect  to  the  second, 

voice,  and  gesture.  *^^^  ^'"^  ^^  »  respect  to  the  fourth : 

PROOF,   in   aritiunetic,  an  operation  ^^,  ^"""^  quanrtties  are   called   propor. 

whereby  the  truth  and  justness  of  a  calcula-  tionalj  and  are  thns  expressed, 

tion  is  eiumined and  ascertained.    The  pro.  As  5  -         ''\^        t  ^at  is,  as  A  =  8  com 

per  prooris  always  by  the  contrary  rale :  (  8  :.  :i  ::  16:  4  ) 

thus  subtraction  is  the  proof  of  addition,  tains  B  =s  2  four  times,  so  C  =  16  cootaiof 

and  muUipiicattpn    of  division;   and  wee  D=!=  4,  four  times;  and  therefore  Abas  the 

vertta.  ^^^^  '^^  to  B  as  C  has  to  D;  and 


Proof,   in  militwy  afiin,   is  a   trial  qnently  these  four  quantities  havmg  equal 

wh«:tlier  the  piece  will  stand  the  quantity  ratios,  are  proportionals, 

of  powder  allotted  for  that  purpose.  Proportion  consists  of  three  tenns  at  least, 

PROPAGO,  in  botany,  properly  a  slip,  whereof  the  second  supplies  the  place  of 

layc  r,  or  cutting  of  a  vine  or  other  tree.  two. 

PROPORTION.    When  two  quantities  When  three  magnitudes,  A,  B,  C,  are 

are  compared  oue.  with  another,  in  respect  proportional,  the  first.  A,  has  a  duplicate 

of  their  greatness  or  smallness,  the  compari-  ratio  to  the  third,  C,  of  that  it  hath  to  the 

son  is  called  ratio,  reason,  rate,  or  propor-  secopd,  B :    but   when   (ow  magnitndea, 

tion ;  but  when  more  than  two  quantities  A,  B,.  C,  D,  are  proportional,  the  tint,  A, 

are  compared,  then  tlie  comparison  is  more  has  a  triplicate  ratio  to  the  fourth,  D,  of 

usually  called  the  proportion  that  tliey  have  what  it  has  to  the  second,  B ;  and  so  alurays 

to  one  another.    The  words  ratio  and  pro-  in  order  one  more,  as  the  proportion  shall 

portion  are  frequently  used  promiscuously.  ^  extended. 

When  two  quantities  only  are  compared,  wx^^v^s,    ^^    •  *■.                  .  A      A 

the  former  term  is  caUed  the  antecSent,  ^^P^^^^  ^^^  »  «»"  expressed,  g=  g 

and  the  totter  the  consequent.  The  relation  twice ;  that  is,  the  ratio  of  A  to  C  is  dopli- 

of  two  homogeneous  quantities  one  to  ano-  cate  of  the  ratio  of  A  to  B.    For  let  A  ^  f, 

theryinaybe  considered  eitheri  1,  By  how  B=:4|  C=:8;  then  the  ratio  of  t  to 9  is 
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dapScate  of  the  imtio  of  2  =  4  to  Bs  4,        Paofortion  tfjl^vret.     To  find  the 
oraatlie0qnreofstothe5quareof4.  proportion  tlmt  one  recUngie  bath  to  aiMH 

Triplicate  mtio  is  thus  eM>re»ed,  ,4  =  t    ^'J^"^^^^  T''''  }"^^  """^"^  ?"' 

^  '  D      B    Mdered.    For  rectangles  are  to  each  other^ 

thrice ;  that  is,  the  ratio  of  A  again  =  «,  to  »  the  products  of  their  respcctiTe  lengths 

D  =  i6,  is  triplicate  of  the  ratio  ol  Ass S  mulUplied    by   their   breadths.    Thus,  if 

to  B=r4,  or  as  8  the  cabe  of  S,  to  64  the  there  be  two  rectangles,    the  former  of 

cabeof4.    Wherefore  duplicate  ratio  fe  the  which  hath  iu  length  five  feeU  and  its 

proportion  of  squares,  and  triplicate  that  of  breadth  three ;  and  the  latter  hath  its  length 

cubes.  eight  feet,  and  its  breadth  four.     Then 

And  the  ratio  of  S  to  8  is  compounded  of  ^  rectangles  will  be  to  each  other  as 

the  ratio  of  that  of  f  to  4,  and  of  4  to  8.  ^  X  5(=  15),  is  to4  x  8  (=: 52);  that  ii. 

From  what  has  been  Mid  otf  the  natare  of  as  15  :  52,  so  that  all  tlie  rectangles  are  to 

ratio  and  proportion,  tlie  lia  ways  of  aiigu-  one  another  in  a  ratio  componoded  of  that 

ing,which  are  often  used  by  amtliematidansy  <>f  their  sides. 

will  evidently  ibilow.  When  rectangles  have  their  sides  pfo* 

1.  Ahemate  proportion  is  the  comparing  porti«nable  lo  that  ^l5J  '^^^  -AO; 
ofaatecedent  to  antecedent,  and  consequent    "^  »  8  ;:4     : :    4  ^ 

to  consequent.     As  if  j  ^  '  ^  ;'  ^\^A      -^'  then  is  the  rectangle  A,  to  the  rectan- 

therefore  alternately,  or  by  permutation,  as  1^  ^>  in  ft  duplicate  proportion  to  the  ra* 

5A  :  C  ::  B  :  D  )  tio  of  the  sides.    For  the  ratio  of  A  to  B, 
f  :   8  ::  4  :  16  V  >*  componndedof  tlie  ratio  of  A  B  to  £H, 
t,  Inyerse  ratio,  i<  when  the  comeqnent  fto*'  o^  the  ratio  of  A  D  to  £  F.    And  there- 
is  taken  as  the  ant<H!edent,  and  so  com-  ^<"e  ^c  proportion  of  A  to  B,  being  com* 
parvd  to  tlie  antecedent  as  the  consequent,  pounded  of  equal  ratios,  must  be  duplicate 
As  A  :  B  ::  C  :  E> ;  therefore   inversely  as  <^  the  ratio  of  their  sides  to  each  other ; 

5B  :  A  n  D  :  C  {  tliat  is,  duplicate  of  the  ratio  of  A  B : 

4  :  f  ::16  :  8  r  EH,  orofAD:EF. 

5.  Compound  ratio,  is  vrhen  the  antece-  Hence  all  triangles,  parallelogramt, 
dent  and  consequent,  taken  tmth  as  one,  ara  ?"»»>>  paralldopipeds,  pyramids,  cones, 
compared  to  tfie  consequent  itseIC  As  *nd  cylinders,  are  to  one  another  respeo* 
A:B::C:D;  therefore  by  composition,  tively  compared,  in  a  proportion  com- 
as A-f-B:  B::C-|-D:D:  in  numbers,  as  po*:nded  of  that  of  theur  heights  and  bases, 
f  4.  4  =  6,  is  to  4,  so  is  8  -f  16  =  f 4,  All  triangles,  and  paraUelograms,  pyramids, 
lo  16.  prisms,  and  parallelopipeds  {  also  all  cones 

4.   Divided  ratio,  is  when  the  excem  ^""^  cylinders,  each  kind  compared  among 

wherein  the  antecedent  exceedeth  the  eon-  themselves ;  if  they  have  equal  altitudes, 

sequent  is  compared  to  the  consequent.  ^^  >■>  the  same  proportion  as  their  bases  1 

As  A  :  B ::  C  :  D;  therefore  by  divirion  ^  they  have  equal   bases,   are  as   their 

A  — B  :  B  ::  C  — D  :  D  in  numbers,  m  heights. 

16:8::  IS  :6;  therefore  16— 8=8,  is  to  For  the  bases,  or  heights,  wiUseverally. 

8,  so  is  IS  —  6=6  to  6.  ha  common  efficients  or  multipliers  i  and 

When  of  several  quantities  the  diflereta  therefore  must  make  the  products  b^  in 

or  quotient  of  the  first  and  second  is  the  the  sane  proportion  as  the  multiplicand 

same  with  that  of  the  second  and  tMrd,  ^nu  before. 

they  are  said  to  be  in  a  continnad  arith*  Thus,  if  the  equal  altitude  of  any  two 

nietic  or  geometric  propoitioB.  triangles,  panlletopipeds,  cones,  &c.   be 

»«^5«,«+d,a+td,«-|-5d,«4.4dl  called  A,  and  their  unequal  bases  Band  D: 

}«,a--d,«— Sd,«~dd,«— 4di  thenitwiUbeasB:  D  : :  AB:  A  D. 

ftc.  is  a  series  of  contiimad  aritlimetical  pro-  Pkopoktiow,  kiwmmii^  is  when  three 

portionals,  whose  common  difference  is  d.  terms  are  so  disposed,  that  as  the  difference 

r  a,  «r,  Mrr^  arrr,  mrrrr^  mr^'l  of  the  first  and  second:  the  difference  of 

And  J       o     £      JL       .f.        *r  the  second  and  third::  fint:  third;  and 

(^  ?    rr*    rrr'      rrrr*     ?}  they  are  said  to  be  harmonically  proper* 

te.  is  a  series  of  continued  geometric  pro-  tionai.    Thus,  10, 16, 50,  are  harmonically 

portionals,  whose  common    multiplier  is  proportionaL    For  as  the  difference  of  10 

•"nr  ^    nr  mhnr  «f  in  i.  that  fkf  «  tor    Ar      ««*  t5,  is  tO  the   difiereuce  ofld  Mid  50, 

-orporwhoientioiathatofitor,or    ^i.,oto50-    Also  19,  6,  4»  are  harmo. 
rtol. 
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nieally  proportional ;  for  12—  6 :  6  —  4  : :  ^  +  ^  %  ^'  +  "S  ^  «  +  "'f^    mmtiii 

1«:4.    So¥  +  SAii+«ii*,  fr»  +  «^«,  titrmonics.    ¥m  h  n^—w^z  k»  — 4  m: 

**  +  *»,  are  harmoDically  proportional.  *«  +  **•**  +  *«• 

Tor  hn  +  tn^ihnizk^  +  Shn+tn^i  PKOPOSITION^  in  logic,  part  of  m 

h^-^-hn.    Whence  if  the  two  first  terms  of  aigoment  wherein  some  qoaUty,  either    oe 

ail  harmonic  proportion  l)e  given,  the  third  gative  or  positive,  is  attribated   to  a       *^ 

is  readily  fonnd.  ject,  at «  God  is  just**  While  the  compa. 

For  if  A,  B,  C,  be  harmonically  propor^  of  our  ideas  is  considered  merely  aa  the 

tionaK   Then  A  —  B  :  B  —  C : :  A  i  C,  and  of  tlie  mind,  assembhqe  them  togetlier, 

AC  —  BC  =  AB-~AC.    Therefore  A  B  joining  or  disjoining  theui  according  to.  _ 

sSA—B  X  C,  andBC  =  2C  —  B  resnlt  of  its  perceptions,  this  opei^tioD  i» 

^  A      f^ *i    ^           A  B      ^,  called  Jndinnent,     Hut  when  these  iD<k- 

XA.     Con«quentlyC=5-j3^.«<l  D«nt.  ire  «cpres.«l  in  woiA,  they  S 

A  —      *^C         ,     .     ^^     -  bear  the  name  of  propoiitioM.    Henoe    a 

*  =  fC^TB-  -^"^  **"  ^^'  '**^  propoMtioi,  it  «  «iteilcrexpna.wg  Mme 
are  SO  disposed,  that  as  the  difference  of  the  judgment  of  the  mind,  whereby  two  oc 
1st  and  2d :  the  diflference  of  the  Sd  and  »K»ie  ideas  are  affirmed  to  agree  or  doa* 
4th : :  Ist :  4tfa^  they  are  also  harmonically  grea :  and  as  oar  jadgments  include  at  lemmt 
proportional  As  10,  16,  24,  6Q;  for  as  two  ideas,  one  of  which  is  affirmed  or  de- 
10— 16  :  €4  —  60  : :  10  :  6a  Whence  if  >>i«d  of  the  othec;  so  a  proposition  mast 
the  three  first  terms  of  such  an  harmonic  b^va  terms  corresponding  to  these  ideaau 
proportional  be  given,  the  4th  is  easily  l^a  idea  of  which  we  aifinn  or  deny,  aod  of 
iband.  course  tlie   term  expressitng  that  idea,   is. 

For  if  a,  6,  £,  d,  be  liarmonic  proportion*  called  the  subject  of  the  propostlion ;  and 

als,  then  a —  bie  —  d : :  a :  d;  and  ad  —  the  idea  affirmed  or  denied,  as  also  tise 

..           ^          J  AX.     c      J          ^c  tenn  answering  to  it,  is  called  its  predicate ' 

*  d  =?  tt  c-  «d,  therefore  dz=:j—^,  thus  in  the  proposition,  God  U omnipoteor; 

.    bd  pod  is  the  subject,  it  being  of  him  that  we 

""^           %d^-^  affirm  omnipotence ;  and  omnipotent  is  tbe 
If  tiie  -  terms  of  an  harmonic   proper-  predicate,  because  we  affirm  the  idea  cx« 
Hon  be  continued^  then  it  is  called  an  bar-  pressed  by  that  word  to  belong  to  God. 
nonic  progression.    Thus,  supposing  Proposition,  in  mathematics,  is  eitbev 
<  Jk,  to  be  the  2d  tern,                           i  some  truth  advanced  and  shown  to  be  soeh 
I  d,  the  difference  of  the  ist  and  5d  ^  by  demonstration,  or  some  operatioa  pro- 
and  that  the  1st  exceeds  the  8d.    Tbe  pro-  posed  and  its  solution  shown.    If  the  pro- 
gression will  be  position  be  deduced    from  several    theft- 
h-^d  h.  **"^*^    ^  +  hd    y  +  *  d  retical  definitions  compared  together,  it  is 
^   »  •»   h  +  t^  h+Ste  A  +  4d*  called  a  theorem;  if  from  a  praxis,  or  se- 

*!  +  *^,«cc    Whence,  if  out  of  a  tank  "«•  ^^^^P^^^®"*  i*  •  «Ued  a  probteaa. 

*T''  *   .                        '  .  PBOPttsiTiow,  in  poetry,  the  first  part 

of  harmomc  proporUonaU,  there  be  taken  of  a  poem  wherem  the  author  proposca 

any  series  of  equidistant  terms,  that  series  briefly,  and  in  genenU,  what  ha  U  to  i^ 

wUl  be  harmonically  proportional.  And  this  the  body  of  his  work.    It  should  compre. 

kmd  of  proportion  lias  several  other  pro-  bend  only  the  matter  of  the  poem,  that  is 

parties  common  witli  arithmetic  and  geo-  the  action  and  the  persons  that  act    Ho- 

metric  proportions.  race  prescribes  modeaty  and  simplicity  in 

When  three  terms  are  so  disposed,  tiiat  tbe  proposition,  and  would  not  have  the 

the  difference  of  the  1st  and  Sd :  difference,  poet  promise  too  mach,  nor  raise  in  the 

of  the  td  and  Sd : :  3d :  1st,  they  are  said  reader  too  great  ideas  of  what  he  is  going  to 

to  be  in   a  contra<hannonic   proportion,  relate. 

Thiis,  6,  5,  S,  and  l«,  10,  4,  are  contra-  PROSERPINACA,  in  botany,  a  geniis 

harmonics.     For  6  —  5  :  5  —  3  : :  3  :  6 ;  of  the  Triandria  Trigynia  class  aod  order. 

and  12  -—  10:  10  -^  4  : :  4  :  it.    Or,  sup-  Natural  ordw  of  Inondato^.     Hydroeha- 

posing  h  greater  than  a,  if  the  3d  term  be  rides,  Jossieu.    Essential  character :  calyx 

greater  than  the  1st :  three-parted,  snperiqr ;  corolla  none ;  drupe 

Then  A  »  -f  a*,  A*  -f  a*,  A»  -f  A  ji,  are  with  a  threecelled  nut.    lljere  is  bat  on« 

coutraharmonics,  for  A  a  —  A> :  a>  _  A  ^  species,  riz-  P.  palustris,  a  native  ot  Vu- 

:  :  A'  +  A  a :  A  n  -4*  a**  gioia  in  maiWies. 

But  if  the  1st  term  exceeds  the  2d,  then  PROSOD  Y,  that  part  of  grammar  whtc^A 
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lnats«f  the  <|anitltiet  uid  accenti  of  sylte- 
ble«,  and  the  manner  ofnuikiDg  veraet,  Tlie 
EnglHh  pfotodj  tarns  chiefly  on  two  tliingi) 
launben  and  rhyme. 

PROSONOMASIA,  a  flgare  in  riietoric^ 
whereby  alhnion  it  made  to  the  likeneas  of 
•  sonnd  in  several  names  or  words. 

PR080PIS,  in  botsny,  a  genns  of  the 
Decandria  Monogynia  class  and  order.  Na- 
tnial  order  of  Lomentscec.  LeguminosSy 
Jossien.  Essential  cbarscter  :  calyx  bell- 
shaped,  five-toothed  ;  stigma  simple  ;  le> 
gome  linear,  niany'«eeded.  There  is  bnt 
one, species,  Hi,  P.  spicigera ;  it  is  a  native 
of  most  parts  of  the  Coromandel  coast, 
flowering  during  the  cold  season ;  the  pod 
of  this  tree  is  the  only  part  used ;  it  Is 
nearly  an  inch  in  circumference,  and  from 
fix  to  twelve  inches  long ;  when  ripe,  it  it 
brown  and  smooth,  containing  besides  the 
seeds,  a  krge  quantity  of  a  brown  mealy 
substance,  which  the  natives  eat ;  it  has  a 
sweetith  agreeable  taste. 

PROSOPOPCEf  A,  a  figure  in  rhetoric, 
whereby  we  raise  qualities,  or  things  inani- 
mate, into  persons.  This  figure  is  divided 
into  t«fo  parts :  l.  when  good  and  bad  qua- 
lities, accidents,  and  things  inanimate,  are 
introduced  as  living  and  rational  bebgs ;  aa 
in  the  followmg  verses  of  Milton : 


Now  gentle  gales. 


Fanning  their  odorifrrous  wioga,  dispense 
Native  perfumes  ;'  and   whisper   whence 

they  stole 
Those  balmy  spoils^ 

The  second  part  pf  this  figure  is  when 
we  gi?e  a  voice  to  inanimate  things,  and 
make  rorks,  woods,  rivers,  buildings,  &c. 
express  the  passions  uf  rational  creatures, 
as  in  the  following  lines  of  Spencer. 

She  Ibol  blavphemons  speeches  Ibrth  did 

cast. 
And  bitter  corses,  horrible  to  tell, 
That  ev*n  the  temple  wherein   she  was 

placed, 
Did   qoake  to  hear,  and  nigh   asunder 

burst! 

PROSTATA  See  Anatomy. 

PROTEA,  in  botany,  a  genus  of  the 
Tetrandria  Monogynia  class  and  order, 
Natnial  order  of  Aggregate.  Protea,  Jns- 
siea.  Essential  character :  corolla  four* 
cleft  or  four-petalled ;  anthers  linear.  In- 
sertod  into  tlie  peuls  below  the  tip  ;  calyx 
proper,  none  ;  rnit  one-seeded,  superior. 
'iVre  are  sixty^ibnr  spcdca  j  these  are  all 
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shrubs  and  natives  of  the  Cape  of  Good  » 
Hope. 

PROTECTION    ^  paHmment.     See 
Arrest  and  Privilboi. 

PROTEST,  in  law,  is  where  one  openly 
afllmis,  that  he  does  either  not  at  all,  or  but 
conditionally,  yield  his  consent  to  any  act, 
or  to  the  proceeding  of  a  judge  in  court, 
wherein  his  jurisdiction  is  donbtfol,  or  to 
answer  npon  his  oath  farther  than  by  biwho 
is  bound.  It  is  also  that  act  by  which  the 
holder  of  a  foreign  bill  of  exchange  declares 
that  such  bill  is  dishonoured.  Further,  it  is 
that  act  of  a  master,  on  his  arrival,  with  his 
ship  from  parts  beyond  the  seas,  to  save  him 
and  his  owners  hannles<i  and  indemnified 
horn  any  damage  sustained  In  the  goods  of 
her  laduig,  on  i|^:count  of  storms.  See 
Bills  OP  Exchawge  and  Iwsurancb. 

PROTESTANTS,a  term  nowappUed  to 
an  christians  who  in  any  country  or  of  any 
sect  di«ent  from  the  principles  and  disci- 
pline of  the  church  of  Rome.  This  name 
was  first  given  to  the  following  princes  of 
the  German  Empire ;  John,  Elector  of 
Saxony ;  George,  Elector  of  Brandenbarg, 
for  Frsnconia  ;  Ernest  and  Francis,  Dukes 
of  Lunenburg,  the  Landgrave  of  Hesse,  and 
the  Prince  of  Anhalt  These  princes, 
being  seconded  by  thirteen  imperial  towns, 
via.  Strasbonrg,  Ulm,  Nuremberg,,  Con- 
stance, Rottingen,  Windseim,  Memmingcn, 
Nortlmgen,  Lindau,  Kempten,  Heilbrou, 
Wiasemberp,  and  St.  Gall,  solemnly  pro- 
inied  against  the  decree  of  the  Emperor 
Cbaries  the  FifUi,  and  the  diet  of  Spites,  by 
which  it  had  been  decreed  to  prohibit  any 
fiirther  innovations  in  religion.  This  Pro- 
test was  made  in  the  year  1599 ;  fi-om 
whidi  time  all  who  have  renonnced,  or 
never  agreed  to,  the  doctrines  of  the  Romish 
church  have  been  denominated  Protestants* 
Tbisi'lass  of  christians  consequently  inclodea 
the  Hngnenots  in  France,  the  Refiigees  in 
Holland,  the  Presbyterians  in  Scotland,  as 
vreil  as  the  F^iscopalians  and  Nonconfor- 
mists in  England;  together  with  a  mt- 
meroos  body  Of  christians  in  America.  The 
principal  denominations  of  Protestants  in 
England,  are  the  Episcopalians  or  clinrrb 
of  England,  the  Presbyterians,  the  Inde- 
pendents, and  the  Baptists,  general  and 
particular.  These,  however,  have  divided 
themselves  into  innnmerable  sects  and  par- 
ties; the  principal  of  which  are  de- 
nominated Arians  and  Sodnians,  or,  more 
properly  speaking.  Unitarians  ;  Sabellians, 
Calvinists,  Subbpsarians  and  Snprafaps.v 
rianSy  Afininians,  Baxterians,  Antinomians, 
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Brownists,  PiedolAiptists,  Qoakeny  Metbo- 
duts,  UniversalisU,  ~Sabbateriana,  Mon- 
▼iaos,  Saudemaniam,  and  Swedcsborgiaiu. 
Concerning  tliese,  and  other  christian  sectf, 
the  reader  will  find  very  impartial  ac-, 
counts,  drawn  up  in  a  popular  and  perspi* 
cuous  manner,  and  accompanied  wilh  many 
pious  and  nensible  reflections  on  the  nature 
and  extent  of  christian  candour,  in  the 
RcY.  J.  Evans's  **  Sketch  of  the  Denomi- 
nations of  the  Christian  World,  eleventh 
edition.  But  for  more  eUborate  accounts 
of  the  christian  sects,  the  reader  is  referred 
to  Dr.  Rees's  Cyclopedia;  the  theological, 
\  as,  indeed,  every  other,  department  of  which 
is  conducted  in  a  manner  every  way  worthy 
the  literature  of  a  country  where  the  ge- 
nuine principles  of  religious  liberty  are 
clearly  understood,  and  extensively  en- 
couraged. The  sects  and  parties  into 
which  tiie  Protestant  religion  is  divided, 
have  fumislied  the  Roman  OthoUcs,  on 
some  occasions,  with  matter  of  triumph; 
asserting  that  the  Protestant  faith  is 
deficient  in  the  first  mark  or  characte- 
ristic of,  a  true  ciiurch,  viz,  that  of  unity ; 
and  unbelievers  have  not  neglected  to 
avail  themselves  of  this  circumstance  to 
vilify  the  christian  religion  altogether  ;  as 
affording  no  sufficient  data  for  religious 
truth,  but  engendering  only  strife,  animo* 
sity,  division,  and  bloodslied  :  and,  it  must 
be  confessed,  that  when  the  enemies  of  the 
Protestant  faith  behold  tlie  rancour,  tlie 
bigotiy,  and  the  malice  of  many  sectaries, 
and  particularly  of  those  sects  which  are 
the  most  numerous  and  popular,  they  have 
but  too  much  ground  for  their  triumphs. 
When  the  t^pirit  of  Chillingworth  sluiU  have 
influenced  tlie  hearts,  and  directed  the 
lives  of  all  Protestants,  their  professions 
will  be  as  consistent  as  their  leading  princi- 
ples are  rational  and  scriptural.  Tlmt  au- 
tlior  addressing  himself  to  a  Romish  writer, 
speaks  of  the  religion  of  Protestants  in  the 
following  terms.  **Know  tlien.  Sir,  that 
when  I  say  the  religion  of  Protestants  is  io 
prudence  to  be  preferred  before  yours ;  as, 
on  the  one  side,  I  do  not  understand  by 
your  religion  the  doctrine  of  Bellarmine  or 
Baronios,  or  any  other  private  man  amongst 
you,  nor  the  doctrine  of  the  Sorbonoe,  or 
of  the  Jesuits,  or  of  the  Dominicans,  or  of 
any  other  particular  company  among  you  ; 
but  that  wherein  you  all  agree,  the  doctrine 
pf  the  Council  of  Trent ;  so  accordingly, 
on  the  other  side,  by  the  religion  of  Pro- 
testants I  do  not  understand  the  doctrine  of 
Luther,  or  Calvin,  or  Melancthon ;  nor  the 


confession  of  Angsberg  or  Geneva ;  nor  tiie 
catechism  of  Heidelbeig,  nor  the  articles  oT 
the  church  of  Eaghmd— no,  nor  the  har- 
mony of  Protestant  confessions ;  bot  dwt 
wherein  they  all  agree,  and  wUeh  they  all 
subscribe  with  a  greater  harmoDy,  as  a  per- 
fect rule  of  fiiith  and  action,  that  is,  thb 
BIBLE  !  The  Biblp,  I  say,  tiie  Bible  only,  is 
the   religion  of  Protestants.    Whatsoever 
else  they  believe  besides  it,  and  the  plaio, 
irrefragable,  indubitable  consequences  of 
it,  well  may  they  hold  it  as  a  matter  of  opi- 
uion  ;  but  as  a  matter  of  fiutfa  and  i«JigioB, 
neithef  can  they  with  coherence  to  their 
own  grounds,  believe  it  themselves,  nor  re- 
quire belief  of  it  of  others,  witfaoot  tmo§l 
high  tnd  most  schismatical  presuoiptioii.  I, 
for  my  part,  after  a  long  (and  I  verily  be- 
lieve and  hope)  impartial  search  of  the  tme 
way  to  eternal  happiness,  do  profess  plaialy, 
that  I  cannot  find  any  rest  for  the  sole  of 
my  foot,  but  upon  this  rock  only.    I  tee 
plainly,  and  with  my  own  eyes,  that  there 
are   popes  against  popes,   and   cooncils 
against  cotmcils ;  some  fiitliers  against  other 
fathers,  and  some  Others   against  them- 
selves j  a  consent  of  fathers  of  one  age 
against  cons<'nt  of  fathers  of  another  age  ; 
traditive  interpr<>tations  of  scripture  are 
pretended,  but  tliere  are  few  or  none  to  be 
fi»und :  no  tradition  but  that  of  scripture 
can  derive  itself  from  tlie  foontain ;  but  may 
be  platttly  proved  ettlier   to   have  been 
brooglit  in,  in  such  an  age  after  Clirist,  or 
that  in  such  au  age  it  was  not  fai.  In  a  word, 
tiiere  is  no  sufficient  certainty  but  that  of 
scripture  only  for  any  considering  man  to 
bnild  upon.    This,  therefore,  and  tliis  only, 
I  have  reason  to  believcrThis  I  will  profess ; 
.according  to  this  I  will  live;  and  for  this, 
if  there  be  occasion,  I  will  not  only  willing- 
ly, but  even  gladly  lose  my  life ;  though  I 
should  be  sony  that  christians  should  take 
it  from  me.    Propose  me  any  thing  out  of 
the  book,  and  require  whether  I  bdieve  it 
or  no,  and  seem  it  never  so  incomprehen- 
sible to  human  reason,  I  will  subscribe  it 
with  band  and  heart,  as  knowing  no  demon- 
stration can  be  stronger  than  this :  God  hath 
said  so,  therefore  it  is  true.  In  other  ttmp 
I  will  take  oo  man's  liberty  of  judgnigf^om 
bin,  neither  shall  any  man  take  mine  from 
me.  I  will  think  no  man  the  worse  man,  nor 
the  worM  christian ;  I  vHIl  love  no  man  the 
less  for  differing  in  opinion  from  me.    And 
what  measure  I  mete  to  others,  I  expect 
from  them  again.    I  am  fully  assured  that 
God  does  not,  and  therefore  men  ought  not, 
to  reqnure  aay  more  of  any  man  than  this :  ta 
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believe  the  scripture  to  be  God's  word ;  to  decrees  made  in  the  provinrtal  synods,  held 

eudeavoar  to  find  the  true  sense  of  it,  and  qnder  divers  Archbishops  of  Canterbury, 

to  live  according  to  if  PROVISO,  in  law,  is  a  condition  insert- 

Such  are  the  genuine  principles  of  Pro-  ed  in  a  deed,  upon  the  observance  of  which 

testantiBm  ;  soch  tlie  spirit  by  which  all  the  validity  of  the  deed  depends, 

christians  ought  to  'be  actuated.    Those  PROVOST  manhai,  an  officer  of  the 

men,  who,  calling  themselves  Protestants,  King's  navy,  who  has  charge  of  the  King's 

are  of  a  contrary  spirit  (and  it  is  a  lament-  prisonets  taken  at  sea. 

able  fact  that  their  number   is  daily  in-  PROVOST,  or  Prevot,  in  the  King's 

creasini;)  are  a  dii^grace  to  their  profession,  stables ;  his  office  is  to  attend  at  court,  and 

and  bring  dishonour  on  the  common  cause  hold  tlie  King's  stirrup,  wh^n  he  moniiti 

of  Christianity.    Their  devotion  is  enthn-  his  horae.  See.    TItcre  are  four  provosts  of 

siasro,  and  their  seal  madness;  while  their  tliis  kind,  each  of  whom  attends  m  his  turn 

increasing  number  portends   one  of  the  monthly. 

greatest  of  all  public  cafamities ;  threatei^  PROW,  in  navigation,  denotes  the  head 

ing  to  rekindle  the  latent  embers  of  perse-  or  fore-part  of  a  ship,  particularly  in  a  gal- 

cntion  ;— ^igain  to  light  up  those  fires  which  ley,  bemg  that  which  is  opposite  to  the 

the  united  efforts  of  reason,  philosophy,  poop  or  stem.    In  the  middle  of  the  prow 

and   the    principles   of  lational    religion  u  tlie  beak  that  cuts  the  water,  on  the  top 

have    conspired    to    extinguish    for  ever,  of  which  is  commonly  some  figure  or  hiero- 

See  AjtmiiiANB,  Prmbytbrians,  Puri-  glyphic.    The  prow  is  lower  than  the  poop, 

TARS,  Reformation,  and   Roman    Ca-  mid  contaios  fewer  decks. 

THOLics.  PRUNELLA,  in  botany,  ielf-he^,  a  ge- 

PROTESTATION  is  a  form  in  pkad-  nus  of  the  Didynamia  Gymnospermia  class 

log,  when  one  (h)es  not  directly  affirm  or  and  order.    Natural  order  of  Verticdlats^, 

vleny  any  thing  that  is  alleged  by  another,  or  Labiatse.  Essential  character :  filaments 

or  which  he  himself  alleges.                 ^  forked,  with  an  anther  on  one  of  the  forks , 

PROTRACTOR  is  the  name  of  an  m-  stigma  bifid.  Tliere  are  three  fpecies. 
stmmeot  used  for  protractmg  or  laying  Prunella,  sa<,in  pharmacy ,aprepafation 
dovm  on  paper  the  angles  of  a  field,  or  other  of  purified  saltpetre,  called  also  crystal  mi- 
figure.  The  protractor  is  a  small  f  emi  cir-  neral,  made  in  this  manner :  liaving  melted 
cle  of  brass,  or  other  solid  matter,  the  limb  any  quantity  of  saltpetre,  cast  a  little  flosr « 
or  circumference  of  which  is  liicely  divided  crs  of  sulphur  upon  it,  and  when  that  is 
into  one  hundred  and  eighty  degrees :  it  burnt  throw  on  more ;  and  continue  to  do 
serves  not  only  to  draw  angles  on  paper,  or  so  till  the  nitre  flow  as  clear  as  rock-water, 
any  pbuie,  but  also  to  examine  the  extent  Then  with  a  clean  iron  or  brass  hklie  mke 
of  those  sJready  laid  down.  For  tliis  last  it  out,  and,  putting  it  into  moulds  till  ooa- 
purpose,  let  the  small  point  in  the  centre  of  gulated,  preserve  it  for  use. 
the  protractor  be  pUced  above  the  angular  PRUNING,  in  gardening  and  agricni- 
point,  and  let  the  side  coincide  with  one  of  tare,  is  the  lopping  off  the  superfluous 
the  sides  that  contain  the  angle  proposed ;  branches  of  trees,  in  order  to  make  them 
then  the  number  of  degrees  cut  off  by  the  bear  better  frait,  grow  higher,  or  appear 
otlier  side,  computing  on  the  protractor,  more  reguhir.  Priming,  tliongh  an  opera- 
will  show  the  quantity  of  the  angle  that  was  tion  of  very  general  me,  w  nevertlieless 
to  bo  measured.    See  Mensuration.  rightly  understood  by  tew ;  nor  can  it  be 

Piotractors  are  now  more  iisnally  nsade  learned   by  rote,   or,  indeed,  wholly  by 

in  tlie  form  of  a  parallelogram,  and  pro-  books,  but  requires  a  strict  observation  of 

perly  graduated  at  the  upper  edge.     See  the  different  manners  of  erowtli  of  the  save* 

Mathematical  InttrumetUt.  ral  sorts  of  fruit-trees ;  the  proper  method 

PROVIDENCE,*  the  conduct  and  di-  of  doing  whidi  cannot  be  known,  without 

relation  of  the  several  parts  of  the  ouivene,  carefully  observing  how  each  kind  is  natu- 

by  a  superior  intelligent  being.  rally  disposed  to  produce  its  frnit ;  for  some 

PROVINCE,  in  law,  means  the  circuit  do  this  on  the  same  yearns  wood,  as  vines; 

of  an  Archbisliop's  jurisdiction,  wliich  is  others,  for  the  most  part,  upon  the  former 

subdivided  into  bMioprics.    The  ecclesias-  year's  wood,  as  peaches,  nectarines,  &c. 

tical  division  of  this  kingdom  is  into  two  and  others^  upon  spurs  which  are  produced 

provinces ;  viz.  Canterbury  and  York.  Pro*  upon  wood  of  three,  four,  ice  to  fifteen  or 

^iiicial  constitutions,  in  this  kingdom,  were  twenty  years  old,  as  pears,  plnmba,^cher- 
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fiM,  &c.  Ihereforcy  in  order  to  the  right  ed  with  the  praaaic  acid.    These  salts  have 

naaagement  of  fruit-trees,  provision  should  not  been  attentively  examined^  on  account 

always  be  made  to  hare  a  sufficient  quanti-  of  their  want  of  permanency,  unless  thej 

ty  of  bearing  wood  in  every  part  of  the  are  united  with  some  metallic  oxide ;  but 

trees,  and  at  the  same  time  there  should  the  prussiate  of  potash  and  iron,  which  in 

not  be  a  snperflnity  of  useless  branches,  a  triple  salt,  has  been  used  by  chemists  ms 

which  woold  exhanst  the  strength  of  the  the  best  combination  of  prussic  acid  lor 

treei,  and  cause  them  to  decay  in  a  few  detecting  the  existence  of  iron. ^  In  clie> 

years.  The  reasons  for  pruning  of  frait-trees  mistry  and  mineralogy  this  is  a  very  impor- 

are,  1.  To  preserve  them  longer  m  a  vigo-  tant  substance,  as  it  is  capable  of  indioU- 

ttras  bearing-state;    2.   To  render  them  ing  whether  most  nietaUic  aubstanees  be 

more  beautiful ;  and,  3.  To  cause  the  fruit  present  in  any  solution  whatever,  and  ctf* 

to  be  larger  and  better  tasted.  pointing  out  the  particular  metal,  and  ctf* 

PRUNUS,  in  botany,  bird  cherry-tree,  a  ascertaining  its  quantity.    This  is  done  by 

genus  of  the  Icosandria  Monoiynia  class  precipitating  the  metals  frx>m  their  sofaitioii 

and  order.    Natural  order  of  Pomaceap.  in  consequence  of  the  insoluble  compound 

Rosaceae,  Jussieu.     Essential  character :  which  it  forms  with  them.    The  colour  of 

calyx  iive-c^fr,  inferior ;  petals  five ;  drupe  tlie  precipitate  indicates  the  particnlar  ne. 

^th  a  nut,  having  the  sutures  prominent,  tal,  while  its  quantity  enables  us  to  jndge  of 

There  are  thirty-three  species.  the  proportion  of  metallic  oxide  contaiiied 

PRUSSIAN  bhu.    A  rich  pigment  had  in  any  solution,    lliis  salt  has  obtained,  at 

been  known  for  a  considerable  time  under  different  times,  the  mimes  of  Prussian  al* 

the  name  of  Prussian  blue.    It  is  prepared  kali,  phlogisticated  alkali,  Prussian  teat,  &e. 

by  drying  blood,  and  mixing  three  parti  This  salt,  though  of  great  importance  aa  a 

of  the  dried  residuum  with  two  parts  of  test,  is  of  no  use  whatever,  if  it  be  not  quite 

the  potash   of  commerce,   and  calcining  pure.    There  are  two  ways  in  vrhkh  tibia 

the  mixture  in  a  crucible  by  a  red  heat  t  test  may  be  rendered  impure,  besides  the 

it  is  then  boiled  in  successive  portions  of  introdnction  of  foreign  ingreiBents,  wiiich 

water,  which  are  aftei-wards  mixed  toge*  it  is  needless  to  mention,  because  it  is  ob- 

tber,  and  concentrated  by  evaporation.    A  vious  that  it   must  be    guarded  agahoat. 

solution  is  prepared  of  one  part  of  sid-  1.  There  may  be  a  superabundance  of  al- 

phate  of  iron,  and  two  parts  of  alum,  and  kali  present,  or,  which  is  the  same  thuig, 

to  this  the  liquor  obtained  from  the  calcined  there  may  be  mixed  with  the  Prussian  teat« 

blood  and  alkali  is.  added,  as  long  as  any  a  quantity  of  pure  alkali ;  or,  ff.  There  n^y 

precipitate  is  formed,    Tbis  precipitate  is  be  contained  in  it  a  quantity  of  yellow 

of  a  green  colour,  but  by  wsshmg  it  with  prussiate  of  iron,  for  which  prussiate  of 

a  little  dilute  muriatic  add,  it  becomes  of  potash  has  also  a  considerable  affinity.    If 

a  dark  rich  Uue  colour.    This  forms  tlie  the  Prussum  test  contam  a  superabundance 

Prussian  blue  of  commerce.    The  property  of  alkali,  two  udconvenieuoes  follow.    This 

of  forming  the  colour  depends  on  a  peculiar  superabundant    quantity  wil)  precipitate 

principle  combined  with  the  alkali ;  that  in  those  earthy  salts  which  are  liable  to  con- 

the  formation  of  the  Prussian  blue,  tliis  is  tain  an  excess  of  acid,  and  which  are  only 

transferred  to  the  iroO|  and  that  it  may  be .  soluble  by  that  excess.     Hence  alumina 

agam  abstracted  from  it  by  boiling  the  blue  and  barytes  will  be  precipitated.    Another 

in  an  alkaline  solution ;  the  properties  of  inconvejuence  arising  fi-om  the  superabnai 

the  alkali  are  thus  changed,  and  it  acquires  dance  of  alkali  in  the  Prussian  test  is.  that 

the  power  of  again  forming  the  precipitate  it  gradiuUly  decomposes  the  blue  pmsaoite 

of  Prussian  blue  from  a  solution  of  sulphate  which  the  test  contains,  and  converts  it 

of  iron.     The  reason  the  precipitate  is  into  a  yellow  prussiate.    In  what  auumer  it 

thrown  down  green,  is  that  the  alkali  is  not  does  this  will  be  understood,  afrer  what  has 

entirely  saturated  with  the  colouring  princi*  been  said,  without  any  explanation.    On 

plci   the  excess  of  alkali  throws  down,  tlie  other  hand,  when  the  Prussian  alkali 

therefore,  a  portion  of  yellow  oxide  of  iron  contains  a  quantity  of  yellow  prussoUe  of 

from  the  sulphate,  which  mingling  with  iron,  as  great  inconveniences  follow.    This 

the  blue  precipitate,  renders  it  green,  and  yellow  prussiate  has  an  affinity  for  prussic 

the  muriatic  acid  gives  the  deep  blue  co-  acid,  which,  though  inferior  to  that  of  the 

lonr,  by  dilsolring,  and  of  course  removing  potash,  is  still  considerable ;  and,  on  the 

this  oxide.    See  Prussic  acid.  other  hand,  tlie  potash  has  a  stronger  affi- 

PRUSSIATES,  in  chemistry,  salts  form-  nity  for  cveiy  other  acid  than  for  the  pnu- 
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Sic.  When,  therefore,  the  te«t  is  exposed 
to  the  air,  Uie  carbonic  acid,  which  t)io  at- 
mosphere always  contains,  auisted  by  the 
affinity  between  the  yellow  pmssiate  and 
tlie  pniMic  acid,  decomposes  the  prussiate 
of  potash  in  Die  test,  and  the  yellow  pnis- 
siate  is  precipitated  in  the  forin  of  Prussian 
blue,  and  every  other  acid  produces  the 
same  etfect.  A  test  of  this  kind  woald 
Indicate  the  presence  of  iron  in  every  mix- 
ture which  contains  an  acid  (for  a  precipi- 
tation of  Prussian  bine  would  appear),  and 
could  not  therefore  be  employed  with  any 
confidence. 
PRUSSIC  odtf,  in  chemistry  and  the 
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used,  it  will  afsnme  a  beautiful  blue  Colonf* 
Wash  is  again  with  water,  and  dry  it  in  a 
gentle  heat.  In  tliis  state  it  is  the  pigment, 
called  Prussian  blue,  which  consists  of  a 
mixture  of  prussiate  of  iron  with  alnmine. 
From  prussiate  of  iron,  the  pressic  acid 
may  be  separated  by  the  following  process : 
mix  two  ounces  of  red  oxide  of  mercury, 
prepared  by  nitric  acid,  with  foi^  ounces 
of  finely  powdered  Pnissian  bine,  and  boil 
the  mixture  with  twelve  ounces  of  water 
In  a  gbss  vessel,  shaking  frequently.  Filter 
the  solution,  which  is  a  prussiate  of  mer- 
cury, while  hot,  and  when  cool,  add  to  it, 
in  a  bottle,  two  ounces  of  iron  filings,  and 
arts,  is  one  of  the  most  important  of  the  six  or  seven  drachms  of  sulphuric  acid ; 
acids.  Itvras  discovered  by  accident  about  shake  these  together,  decant  the  clear  U- 
tlie  beginning  of  tlie  hut  century  by  Dies-  quor  into  a  retort,  and  distil  off  one-fourth 
bach,  a  chemist  of  Berlin.  This  gentle-  of  the  liquor.  The  distilled  liquor  is  the 
man,  wishing  to  precipitate  a  decoction  of  pmssic  acid,  which  combines  with  alkalies 
cochineal  with  an  alkali,  got  some  potash  and  earths,  and  has  many  of  the  properties 
on  which  he  had  distilled  several  times  his  belonging  to  tlie  other  acids.  It  has  a 
animal  oil,  and  as  there  was  some  sulphate  sweetish  taste,  and  a  smell  resembling  that 
of  iron  in  the  decoction,  the  liquor  instantly  of  bitter  almonds ;  it  does  not  rodden  bine 
exhibited  a  beautiful  bine  in  the  phiee  of  a  vegetable  colours.  It  precipitates  sulphu- 
red precipitate.  Hence  he  saw  the  me-  rets,  and  curdles  soap.  It  separates  alo- 
thod  of  producmg  the  same  substance  at  mine  from  nitric  acid.  Oxygenixed  mnri- 
pleasure,  and  it  soon  became  an  object  of  atie  acid  entirely  decomposes  it.  It  does 
commerce,  and  obtained  tlie  namo  of  Prus-  not  appear  to  have  a  strong  affinity  for  alka- 
sian  bine,  from  the  place  where  it  was  dis-  lies,  nor  does  it  take  them  from  carbonic 
covered.  Thb  substance  is  now  formed,  acid,  for  no  eflervescence  arises  on  adding 
dnefly,  during  the  decomposition  of  animal  it  to  a  solution  of  alkaline  carbonates;  on 
substances  in  high  temperatures.  Three  the  contrary,  its  combinations  with  alka* 
parts  of  blood,  evaporated  to  dryness  in  an  lies  and  earths  are  decomposed  by  expo- 
iron  dish,  are  to  be  mixed  with  one  part  of  snre  to  carbonic  acid,  even  when  highly 
snbcarbonate  of  potash  (common  pearU^i),  diluted,  as  in  atmospheric  air.  It  readily 
and  calcined  in  a  cnicible,  whicli  should  bo  combines,  however,  with  pure  alkalies,  de« 
only  two-thirds  filled  by  the  materials,  and  stroys  their  alkaline  properties,  and  forma 
covered  vrith  a.  lid.  The  calcination  must  crystalliiable  salts.  It  does  not  precipitate 
be  continued,  with  a  moderate  heat,  as  long  iron  blue,  but  green,  and  this  green  preci- 
as  a  blue  flame  issues  from  the  crucible  ;  pitate  is  soluble  in  adds.  The  rays  of 
and  when  it  becomes  faint,  and  likely  to  be  light  render  the  green  precipitate  blue,  as 
extinguished,  tlie  process  mnst  be  stopped.*  docs  also  the  addition  of  metallic  iron,  or  sul- 
Throw  the  ma&«,  when  cold,  into  ten  or    phnrous-acid. 

twelve  parts  of  water ;  allow  it  to  soak  a  PSIDIUM,  in  botany,  gvom,  a  genus 
few  bonrs,  and  then  boil  them  together  in  of  the  Icosandria  Monogynia  chus  and  or- 
an  iron  kettle.  Filter  the  liqnor,  and  con-  der.  Natural  order  of  Hesperidae.  Myrtt, 
tinne  pouring  liot  water  on  the  mass  as  long  Jiissien.  Essential  character :  calyx  five- 
as  it  acquires  any  taste.  To  this  solution  cleft  superior;  petals  five;  beny  one-cell- 
add  one  composed  of  two  parts  of  alum  ed,  many-seeded.  There  are  eight  species, 
and  one  of  sniphate  of  iron,  in  dght  or  natives  of  the  East  and  West  Indies, 
ten  of  boiling  water,  and  continue  the  mix-  PSITTACUS,  the  parroi,  in  natural  his- 
ture  as  long  as  any  (^erveacence  and  preci-  tory,  a  genus  of  birds  of  the  order  Picae. 
pitation  ensues.  Wash  the  precipitate  seve-  Generic  character :  bill  hooked,  upper  man- 
ral  times  with  boiling  water.  It  will  have  dible  moveable;  nostrils  round  in  the  base 
a  green  colonr;  but,  on  tlie  addition  of  a  of  the  bill,  and  sometimes  covered  with  a 
quantity  of  mnriatie  add,  equal  to  tvricc  cere ;  tongue  fleshy,  broad,  and  blunt  at  the 
that  of  the  sulphate  of  favn  whidi  has  been     end ;  bead  large,  crown  flat;  toes  fbnned 
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ft>r  climbing.  These  aboond  witbio  the 
tropict,  and  Hve  on  seeils  and  frnita  in  their 
natural  state,  but  in  confinement  will*  eat 
both  fleSsh  and  tiab.  They  often  appear  in 
Aocks,  yet  are  in  such  cases  generally 
somewhat  separated  into  pairs.  They  are 
noisy,  mimetic,  singularly  capable  of  arti- 
culating hnman  sounds,  extremely  docile 
and  loDg  lived.  They  breed  in  the  hollows  of 
trees,  without  constructing  any  nest,  and  use 
their  feet  as  liand^  to  convey  food  to  their 
moutlis.  Latham  notices  one  buudred  and 
thirty-three  species,  and  Gmelin  no  fewer 
than  one  hundred  and  sixty  nine.  The  ge- 
neral division  is  regulated  'by  the  eveuness 
or  nnevenness  of  the  uils.  The  following 
are  the  principal  species. 

P.  macao,  or  the  red  and  bine  maccaw, 
is  as  large  a^  a  capon,  and  inhabits  South 
America.  Witli  iu  bill  it  breaks  a  peach- 
stone  with  the  most  perfect  ease.  These 
birds  lay  their  eggs  in  decayed  trees,  and 
often  enlarge  the  hollow  for  this  purpose 
with  their  bills.  Tliey  are  used  for  food  in 
vast  numbers  in  Cayenne.  They  are,  m 
common  whh  many  species,  exposed  to  fits 
when  confined. 

P.  rufirostris,  or  the  long- tailed  green 
parrakeet,  is  of  the  size  of  a  blackbird,  ex- 
tremely clamorous,  and  highly  imitative. 
These  birds  are  seen  in  large  flocks,  and 
alighting  on  certain  trees,  can  witli  difficulty 
be  distinguished,  in  consequence  of  the 
similar  colour  of  tlieir  plumage  to  that  of 
tfie  leaves.  They  inhabit  various  parts  of 
America,  are  used  for  food,  and  are  ex- 
tremely fat.  The  above  have  tails  uneven 
at  the  dnd. 

P.  Meluccensis,  or  the  Molucca  cocka- 
too, inhabits  the  Moluccas,  is  about  fifteen 
inches  long,  and  is  regarded  by  Bufibn  as 
one  of  the  most  docile  and  interesting  birds 
of  the  tribe. 

P.  pullarius,  or  the  red- headed  Guinea 
parrakeet,  is  of  the  size  of  a  lark,  and  is 
extremely  common  in  many  parts  of  Africa. 
These  birds  are  peculiarly  distinguished 
by  their  mutual  affection.  They  are  ex- 
ported from  Africa  in  considerable  numbers 
for  their  beauty  and  attaclimt>nt,  and  not 
on  account  of  any  power  of  articulation  or 
encliantment  of  melody,  tlieir  sounds  being 
harsh  and  grating.  Few,  however,  survive 
the  voyage.  They  are  kept  in  cages,  in 
pairs,  and  the  attentions  of  the  male  to  the 
female  are  highly  tender,  elegant,  and  inte- 
resting. He  extricates  tlie  seeds  from  their 
husks,  and  presents  them  to  her  in  this  pre- 
pared state,  and  appears  restless  and  misera^ 
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ble  on  the  slightest  separation.  Indeed  di# 
attachment  is  reciprocal,  the  sadnem  of 
^  one  always  producing  distress  in  tlie  other  ; 
and  the  death  of  either  involving  the  snr- 
vivor,  generally,  in  fatal  as  well  as  fnittlesa 
grifef. 

PSOPHIA,  the  trumpeter,  in  natural 
history,  a  genus  of  birds  of  the  order  Gral- 
lap.  Generic  character:  bill  cylindrical, 
conic,  convex ;  nostrils  oval,  snuk,  and  per- 
vious ;  tongue  cartilaginous,  flat,  and  fiinged 
at  the  tip  j  feet  four- toed  and  cleft.  La- 
tham mentions  only  one  species,  rtz.  P.  cre- 
pitans, or  the  gold-breasted  tmrnpeter,  is 
of  tlie  size  of  a  large  fowl,  and  veiy  high 
on  its  legs,  and  abounds  in  Sooth  America, 
especially  in  tlic  country  of  tlie  Amazon?. 
It  is  remarkable  for  emitting  from  its  lunies 
a  noise  very  similar  to  the  sound  of  a  chiJd>i 
trumpet,  and,  being  easily  domesticated^ 
will  often  follow  tlie  person  to  wliose  care 
it  is  committed  through  the  streets,  making 
this  singular  noise.  It  may  be  fed  on  bread 
and  fish.  It  runs  fast,  aided  by  the  expan- 
sion of  its  wings.  When  confined  with 
ponltry  it  often  annoys  both  comn)on  fowls 
and  turkeys,  and,  indeed,  occasionally,  de- 
stroys them.  It  will  follow  the  Negroes  to 
the  Wrst  Indies,  and  catch  at  their  legs,  not 
nnfreqiiently  producing  blood.  Their  flesh 
is  esteemed  a  considerable  delicacy. 

PSORA  LEA,  in  botany,  a  gemis  of  the 
Diadelphia  Decandria  class  and  order.  Na- 
tural order  of  Papilionacese  or  Legnmino- 
sae.  Essential  character :  calyx  besprinkled 
with  callous  dots,  the  same  length  with  the 
legume,  which  has  only  one  seed  in  it. 
There  are  tliirty-fhree  specie<>,  chiefly  na- 
tives of  tlie  Cape  of  Good  Hope. 

PSYCnOTRIA,  in  botany,  a  genus  of 
tlie  Pentandria  Monogynia  class  and  order. 
Natnral  order  of  Stellatap.  Robtacese,  Jua- 
sieii.  Essential  cliaracter :  calyx  five- 
toothed,  crowning ;  corolla  tubular ;  berry 
globular;  seeds  two,  hemispherical, grooved. 
Tliere  are  thirty-nine  species. 

PTELEA,  in  Jbotany,  a  genus  of  the  Te* 
trandria  Monogynia  c\tM  and  order.  Na- 
tnral order  of  Terehtntaces,  Jnssien.  Es- 
sential character:  calyx  four-parted,  infe- 
rior; corolla  four-petalled ;  stigmas  two; 
fruit  with  a  roundish  membrane,  liaving  one 
seed  in  the  middle.  There  is  but  one  spe- 
cies, vis.  P.  trifoliata,  tliree  leaved  ptelea, 
or  »lirubby  trefoil,  a  native  of  North  Ame- 
rica. 

PTEB  IS,  in  botany,  a  genus  of  the  Cryp- 
togamia  Filices  class  and  order.  Na'tnral 
Older  of  Filices  or  Fems.    Generic  cbaFBc- 
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ter :  frnctHicatioDS  in  an  nnintermpted  roar  ticking  of  a  watch,  and  continacf  for  a  lonfi 

ItiMl  line ;  iHTolncre  from  the  margin  of  the  time  withont  intenninioo.    Tliii  belongs  to 

frond  turned  In,  aninternipted,  ieparating  a  different  order,  and  is  the  Temet  poba- 

on  the  inner  ride.    TTwc  are  thirtyfour  torinm  of  limwos.    Bnt  the  real  death- 

gntcte*,  'watch  of  mlgar  snperatition  is  the  ptinos. 

PTEROCARPUS,  in  botany,  a  geniw  of  P  pertinax  is  brown,  immacnUte  ;  thorax 

the  Diadelphia  Decandria  cla»  and  ordrr.  compressed.    It  inhabits  Europe,  and  is 

Natural  order  of  PapiUonaceaR  or  Legnmi-  very  destmctiTe  to  wooden  famiture  and 

nusiF.      Ivsential  character  :   calyx  life-  b«>ks«    When  tooclied  it  draws  in  its  head 

toothed ;  capsule  sickleshaped,  leafy,  van-  ■»>  >««»»  •»<*  becomes  immoveable, 

rose ;  seeds  few*  solitary.    Hiete  are  six  PTOLEMAIC,  or  ProLEMiEAir  MiftitM 

species,  found  chiefly  in  Sooth  America  and  «f  otfroaamy,  Is  that  invented  by  Clandios 

the  West  Indies.  Ptolemy.     ,This  hypothesis  supposes   the 

PTERONIA,  in  botany,  a  genns  of  the  earth  immoveably  fixed  in  the  centre,  not 

Syngenesia  Polygamia  £qoalis  cbss  and  of  the  world  only,  but  also  of  the  universe ; 

order.    Natural  order  of  Composite  Dis-  and  that  the  sun,  the  moon,  the  pfamets, 

cotdsp.    Cinarocephalst»  Jussien.    Essential  and  stars  all  move  about  it  from  east  to. 

character :    receptacle  with   many-parted  .  west,  once  in  twenty-four  hours,^  in  the  or* 

bristles ;  down  snbplnmose ;  calyx  imbri-  der  following,  m.  the  Moon  next  to  the 

Hate.  There  are  eighteen  species,  all  found  Earth,  then  Mercury,  Teons,  the  San,  Mars, 

at  the  Cape  of  Good  Hope.  Jupiter,  Saturn,  the  fixed  stars,  the'  first 

PTEROSPERMUM,  in  botany,  a  ge*  and  second  crystalline  heavens,  and  above 

mas  of' the  Monadelphia  Dodecandria  cfaMS  all  the  fiction  of  their  primimi  fmfbiU.    This 

and  order.    Essential  character :  calyx  sin*  system,  or  hypothesis,  was  first  invented, 

gle,  five-parted ;  corolla  five-petalled ;  fUa.  and  adhered  to,  chiefly  because  it  seemed 

meats  fifteen,  wifli  five  ligules,  one  between  to  c4>rTespond  with  the  seuible  appearances 

every  three  filaments ;  capsule  five-celled,  of  the  celestial  motions, 

with  the  celh  two-valved ;  seeds  many,  PTOLEMY  (Ci^cdiusX  in  biography, 

winded.    There  are  two  species,  rh,  P.  so-  a  very  celebrated  geographer,  astronomer, 

berifoKum  and  P.  acerifoUum,  both  natives  and  mathematician,  among  the  ancients, 

of  the  Ea^t  Indies.  was  bom  at  Pelosinm,  in  Egypt,  about  the 

PTEROTRACHEA,  in  natural  history,  seventicili  year  of  the  Christian  era,  and 

a  genus  of  the  Vermes  Mollusca  class  and  died,  it  has  been  said,  in  the  seventy-eighth 

order.  Generic  character :  body  detached,  year  of  his  age,  and  in  the  year  of  Christ 

gelatinous,  with  a  moveable  fin  at  the  ab-  147.    He  taught  astronomy  at  Alexandria* 

domen  or  tail ;  two  eyes  placed  within  the  in  Egypt,  where  he  nsade  many  astronomi- 

beadi    There  are  four  species.  cal  observations,  and  composed  his  other 

PTINUS,  in  natural  history,  a  genns  of  work*.    It  is  certain  that  he  flourished  in 

insects  of  the  order  Coleoptpra.    Generic  the  reigns  of  Marciu  Antoninus  and  Adrian ; 

character :  antetms  filiform,  the  last  joints  for  it  is  noted  in  his  Canon,  that  Antoninus 

larger ;  thorax  nearly  round,  not  margined,  Pins  rrigued    twenty- three  years,   which 

receiving  the  head.    There  are  about  forty  shows  that  he  himsdf  survived  hhn :  he 

species,  divided  into  sections :  A.  feelen  also  teDs  us  in  one  place,  that  he  made  a 

clavate,  lip  entire.    B.  feelers  filiform,  lip  great  many  observations  upon  the  fixed  stan 

bifid.   Of  the  former  section  is  P.  pulsator,  at  Alexandria,  in  the  second  year  of  Anto- 

or  death  watch,  which  is  of  a  dusky  eoloor,  ninos  Pins ;  and  in  another,  that  he  observed 

with  Irregular  grey  brown  spots.    This  m-  an  eclipse  of  the  moon  in  the  ninth  year  of 


sect  is  found  in  various  parts  of  Eu^pe  in  Adrian ;  from  which  it  is  reasonable  to  con- 
oid wooden  furniture,  makes  a  peculiar  dude,  that  this  astronomer's  observations 
tickmg  with  the  fore  part  of  its  head,  re-  upon  the  heavens  were  many  of  them  made 
serobling  the  beating  with  the  nail  upon  a  between  the  year  195  and  140. 
table :  this  is  done  in  several  distinct  Ptolemy  Ims  always  been  reckoned  the 
strokes  in  the  night  time,  and  has  been  con-  prince  of  astronomers  among  the  ancients, 
sidered  by  the  common  people  as  prophe-  and  in  his  works  has  lef^  os  an  entire  iKMly 
tic  of  some  fetal  occurrence  in  the  fiunily,  of  that  science.  He  has  preserved  and 
but  is  nothing  more  than  the  call  of  one  sex  transmitted  to  us  the  observations  and  pri» 
to  the  other.  This  must  not  be  coofonoded  cipal  discoveries  of  the  ancients,  and  at 
with  a  much  smaller  Insect  of  a  very  dif-  the  same  time  augmented  and  enriched  them 
ftrent  gtoH,  which  nmkes  a  sound  like  the  with  his  own.    He  corrected  Hippardius's 
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Mhtlb^e  of  the  fixed  stvs ;  and  formed 
tables,  by  wliieh  tbe  motions  of  the  sno, 
moon,  and  planets  might  be  calculated  and 
t«giilated.  He  was,  indeed,  the  first  who 
collected  tbe  scattered  and  detached  obser- 
vations of  the  ancients,  and  digested  tliem 
into  a  system,  which  he  ^  set  forth  in  his 
'*  Miyaxq  ivrr^ui,  aive  Magna  Constmctio," 
dif  ided  into  thirteen  books.  He  adopu  and 
exhibits  here  the  ancient  system  of  the 
world,  which  placed  the  earth  in  the  centre 
of  the  universe  ;  and  this  has  been  caUe,d, 
from  him,  the  Ptolemaic  System,  to  distiii- 
Stiish  it  from  those  of  Copemicus  and  Tycho 
Brahe. 

About  the  year  627,  this  work  was  trans- 
Uted  by  the  Arabians  into  their  language, 
in  which  it  was  called  *<  AUnagestum,"  by 
order  of  one  of  their  kings ;  and  irom  Ara- 
bic into  Latin,  about  1230,  by  the  encou- 
ragement of  the  Emperor  Frederic  IL 
There  were  also  other  versions  from  the 
Arabic  into  Latin ;  and  a  manuscript  of  one 
done  by  Qirardus  Cremonensis,  who  flou- 
rished about  tlie  middle  of  the  fourteenth 
century,  Fabriciussays,  is  still  extant  in  the 
.  library  of  All  Souls  College,  in  Oxford. 
The  Greek  text  of  this  work  began  to  be 
read  in  Europe  in  the  fifteenth  century,  and 
was  first  published  by  Simon  Orynasns,  at 
Basil,  1538,  in  folio,  with  the  eleven  books 
of  Commentaries  by  Theon,  who  flourished 
at  Alexandria  in  the  reign  of  the  elder  Theo- 
dosins.  In  1541,  it  was  reprinted  at  Basil, 
with  a  Latin  version  by  George  Trapeaond ; 
and  again  at  the  same  place  in  1551,  with 
the  addition  of  other  works  of  Ptolemy, 
and  Latin  ven(ions  by  Camerarius.  We 
learn  from  Kepler,  that  ihis  laat  edition  was 
used  by  Tycho. 
•  Of  this  prmcipal  work  of  the  ancient 
astronomers,  it  may  not  be  improper  to  give 
here  a  more  particular  account.  In  general 
it  may  observed,  that  the  work  is  founded 
upon  the  hypotliesis  of  the  earth's  being  at 
rest  in  the  centre  of  the  universe,  aqd  that 
the  heavenly  bodies,  the  stars  and  phmets, 
all  move  round  it  in  solid  orbs,  whose  mo- 
tions are  all  directed  by  one,  which  Pto- 
len»y  calte  the  primum  mabiie,  or  First 
Mover,  of  whidi  he  discourses  at  large. 
But,  to  be  more  particular,  this  great  work 
is  divided  into  thirteen  books. 

In  tbe  first  book,  Ptolemy  shbws  that  the 
eartli  is  in  tlie  centre  of  those  orbs,  and  of 
the  universe  itself,  as  he  undentbod  it ;  he 
repffiients  the  earth  as  of  a  spherical  figure, 
and  but  as  a  point  in  comparison  of  the  rest 
ol  tUc  heavenly  bodit  s :  be  treats  concern- 


ing tbe  several  circles  of  the  eattb, 
their  distances  from  the  equator; 
tbe  right  and  oblique  ascension  of  the 
venly  bodies  in  a  riglit  spliere. 

In  tiie  second  book  he  treats  of  tbe  fa»lM-» 
table  parts  of.  the  earth  ;  of  the 
of  the  pole  in  an  oblique  sphere,  and 
various    ^gles  which   the  several   cii 
make  with  the  horizon,  according  to  tbts 
different  latitude  of  pfaues;   also  <if  the 
phenomena  of  the  heavenly  bodies  depend* 
lug  on  the  same. 

In  the  tliird  book  he  treats  of  the  qoaa- 
tity  ot  the  year,  and  of  tlie  unequal  laotioa 
of  the  Mm  through  the  zodiac :  he  here  givev 
the  method  of  computing  the  mean  motion 
of  the  sun,  with  tables  of  the  same  ;  and 
likewise  treats  of  the  inequality  of  daya  aiMl 
nights. 

In  tiie  fourth  book  he  treats  of  the  hnar 
motions,  and  their  various  phenomeoa ;  lie 
gives  tables  for  finding  the  moon's  mean 
motions,  with  her  latitude  and  longitade  ; 
he  discourses  hii^cly  concerning  lonar  efN- 
cycles ;  and  by  comparing  the  timea  of  a 
great  number  of  eclipses  mentioned  by  Hip* 
pardius,  Calippus,  and  others,  he  Iwa  com- 
puted tlie  places  of  the  sun  and  moon»  ac- 
cording to  their  mean  motions,  from  the  fint 
year  of  Nabonasar,  king  of  Egypt,  to  Li» 
own  time. 

In  the  fifth  book  he  treats  of  the  inatra- 
raent  called  the  astrohibe ;  he  treats  also 
of  the  eccentricity  of  the  lunar  ortMt,  and 
the  inequality  of  tiie  moon's  motion  accord- 
ing to  her  distance  from  the  sun  -,  he  also 
gives  tables,  and  an  universal  canon  for  the 
inequality  of  the  looar  motions :   be  then 
treats  of  the  different  aspects  or  phasca  of 
the  moon,  and  gives  a  computation  of  the 
diameter  of  the  sun  and  moon,  with  the 
magnitude  of  the  sun,  moon,  and  earth  com> 
pared  together ;  he  states  also  the  different 
measures  of  the  distance  of  tlie  sun  and 
hioon,  according  as  they  are  determined  by 
ancient  mathematicians  and  philosophers. 

In  tiie  sixth  book  be  treils  of  the  coo- 
junctions  and  oppositions  of  the  son  and 
moon,  with  tables  for  computing  tbe  mean 
time  when  they  happen  ;  of  tbe  boundaries 
of  soUr  and  lunar  eclipses ;  of  the  tables 
and  metlioda  of  comparing  the  echpsca  ef 
the  sun  and  moon,  with  many  other  parti- 
eulan. 

In  the  seventh  book  he  treats  of  tbe  fixed 
stars,  and  sliows  the  methods  of  describing 
them,  in  their  various  constettatioos,  on  tbe 
surface  of  an  artificial  sphere  or  globe ;  he 
rectifies  the  places  of  the  stars  to  his  own 
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tittc,  aidilMiniiowdilferaiitbtM  placet  tioo  aceordlag  to  the  order  of  the  ugoa,  o^ 

were  thee,  from  what  they  had  been  in  the  of  the  preeetsaon  of  the  eqninoxet. 

times  of  TimochariSyHiiiparcbnSyAristUliis,  Another  great  and  important  work  of 

Calippnsy  and  others :  he  then  hiys  down  a  Ptolemy  "was,   bit  Geography,  m  seven 

catalogneoftheetanin  caehof  thenorth-  books;  in  which,  with  his  oaoal  sagacity,  be 

^tn  constellatioDS,  with  their  latitude.  Ion-  searches  oat  'and  marks  the  sitnation  of 

gimde,  and  magnitndes.  places  according  to  their  latitudes  and  Ioih 

In  the  eighth  book  he  gives  a  like  caU-  gitndes ;  and  he  was  the  fint  that  did  so. 


logne  of  the  stan  in  the  constellations  of  Though  this  wdrk  most  needs  fall  far  short 

the  southern  hemisphere,  and  in  tiie  twelve  of  perfection,  through  the  want  of  necessary 

si^ns  or  constelhitions  of  the  aodiac    This  observations,  yet  it  is  of  considerable  me- 

is  the  fiist  catalogue  j)f  the  stan  now  ex-  rit,  and  has  been  very  useful  to  modem 

taut,  and  forms  the  mostvalaable  part  of  geographers.     CeUarras,  indeed;  suspects, 

Ptolemy's  works.  He  then  treats  of  the  ga-  ami  he  was  a  very  competent  judge,  that 

laxy,  or  milky-way;  also  of  the  planetary  Ptolemy  did  not  use  aU  the  care  and  oppM- 

aspects,  with  the  rismg  «nd  setting  of  the  cation  which  the  nature  of  his  work  it-  ^ 

eun,  moon,  and  stan.  quired ;  and  his  reason  is,  that  the  author 

In  the  nuith  book  be  treats  of  the  order  delif  en  hhnself  with  the  same  flnoicy  and 

^  the  sun,  moon,  and  pUnets,  with  the  pe-  appearanoe  of  certainty,  conoeming  throgs 

nodical  revofaitioos  of  the  five  phmets ;  then  and  phuses  at  the  remotest  distance,  which 

be  gives  tables  of  the  mean  moUons,  begin-  it  was  impossible  he  could  know  any  thing 

sing  with  the  theory  of  Mercury,  and  show-  of^  that  he  does  eoncemmg  those  wluch  lay 

sng  its  various  phenomena  with  respect  to  the  nenrest  to  hfan,  and  lail'the  most  under 

She  earth.  hb  eog^ifaance.  Sahnosins  had  lielbre  mads 

The  tenth  book  begins  with  the  theoiy  of  some  remafka  to  the  same  purpose  upon 

the  planet  Venus,  treatmg  of  its  greatest  this  work  of  Ptolemy.    The  Greek  text  of 

distanoe  from  the  sun;  of  its  epicycle,  ec-  this  work  was  fint  published  by  itself  at 

centricity,  and  periodical  motions ;  it  then  Basil,  in  1535,  in  quarto:  afterwards  with 

treats  of  the  same  particolan  in  the  planet  a  latm  version,  and  notes,  by  Gerard  Mer- 

Mars.  cator,  nt  Amsterdam,  1605;   which  test 

The  eleventh  botk  treats  of  the  same  edition  was  reprinted  at  the  same  place, 

drenmstances  hi  the  theory  of  the  phmets  1618,  in  foho^  with  pent  geographical  tables 

Jupiter  and  Sntnni.  It  also  corrects  all  the  byBertum. 

pknetary  nsolions,  from  observatioos  made        Other  vroiks  of  Ptolemy,   though  less 

itom  the  time  of  Nabonasar  to  fab  own.  considerable  than  these  two,  are  still  extant. 

Tile  twelfth  book  treats  of  the  retrogres-  As,  **  libri  quatnor  de  Jodiciis  Astrarum," 

eive  motion  of  the  several  phmets,  giving  upon  the  int  two  books  of  which  Garden 

nlso  tables  of  their  stations,  and  of  the  wrote  n  commentary ;  **  Fnictns  Libromm 

greatest  distances  of  Vemis  and  Mereosy  suonm,"  a  kind  of  supplement  to  the  former 

ftom  the  sun.  work ;  **  Recentio  Chronotogica  Regum;" 

Tlie  thirteenth  book  treats  of  theseveral  this,  with  anoUier  work  of  Ptolemy,  ^  De 

hypotheses  of  the  latitude  of  the  ^^^  pin-  Hypothesibus  Planetannn,*  was  published 

nets ;  of  the  greatest  btitnde  or  indhiation  in  16fO,  4to.,  by  John  Bainbridge,  the  So- 

of  the  orbits  of  the  five  planets,  which  are  vUian  ftofesMM'  of  Astronomy  at  Oxford, 

eowyoted  wd  disposed  m  tables ;  of  the  and  Scaliger,  Petavms,  Dodwell,  and  the 

rising  and  setting  of  the  plmiets,  vrith  tables  other  chronological  vrriten  have  mnde  great 

of  thiem.     Then  follows  a  oonchislQn  or  use  of  it;  '*  Apparentiae  SteDarum  InmMiii« 

windteg-up of  the  whole  woik.  tinm;:'  this  was  published  nt  Paris  by  P^ 

Tins  great  work  of  Ptolemy  will  always  tavius,  with  a  Latin  version,  16S0,  m  folio ; 

be  vnhiable  en  account  of  the  qfeservntions  but  from  n  mutilated  copy,  the  defeats  of 

be  gives  of  the  places  of  the  stan  and  pla-  which  have  since  been  supplied  from  a  per- 

aets  in  former  timeo,  and  aecording  to  an-  foct  one,  which  Sir  Henry  Saville  had  com« 

cissil  philosophen  and  astronoaefs,  that  moneated  to  Archbishop  Usher,  by  Fsbii- 
wen  then  extent;  but  prmeipally  on  ac-  ems,  hi  the  third  volume  of  hn  Bibliotheca 
eonnt  of  the  large  and  curious  catatogue of  Orson;  **  Elementaitmi  Haimonicarum  11- 
Ihestsn,  which  bemg eompai«d  vrith theb*  bri  tree,*  published  hi  Greek  and  Latin, 
|»laces  at  present,  ire  thence  dednee  the  with  a  Commentary,  by  Poipbyty,  the  phi* 
irue  quantity  of  their  slow  propeisive  no-    lofopher,  by  J}r»  Wallb,  at  Oxford,  i^9S, 

VOL.  V«  K  k 
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in  4io.' ;  and  tfterwanb  reprinted  fhere,  so  as  to  make  it  neariy  iTiioniiiMnit  to  the 

and  inserted  in  the  third  volome  of  Wallis's  English  ^  rubble*<tone.'' 

works,  1699,  m  folio.  PUGIL,  in  pliysic,  &c.  raeh  a  quantity 

Mabillon  exhibits^  m  his  GennanTraTels,  of  flowers,  seeds,  or  the  like,  as  mmy  be 
an  eiBgy  of  Ptolemy  looking  at  the  stai^  taken  op  between  the  thomb  and  two  lore- 
through  an  optical  tube ;  which  effigy,  he  Angers. 

iays|  he  fonnd  in  a  manuscript  of  the  thir-  PUISNE^  younger,  junior;  as,  a  pnine 

tcenth  eentuFy,  made  by  Conradus,  a  monk,  judge. 

Hence,  some  hare  fancied,  that  the  nse  of  PULEX,  in  natural  histoty,  the  JUm^  a 

the  telescope  was  known  to'Coniadns.  But  genus  of  insects  of  the  order  aptera.    Ge- 

this  is  only  matter  of  mere  conjecture,  there  neric  character:   month  without  jawm  or 

beingnoihctsor  testimonies,  nor  even  pro-  feelers,   with  a   long  inflected  ptoboacisv 

babilities,  to  rapport  rach  an  opinion.  coTered  at  the  base  with  two  ovate  lamina  -, 

It  is  likely  that  the  tube  was  nothing  the  sheat  two-valved,  flve-jointed,  and  coo- 
more  than  a  plain  open  one,  employed  to  cealing  a  single  bristle;  Kp  roonded  and 


strengthen  and  defend  the  eyesight,  when  (ringed  with  reflected  prickles; 

looking  at  particular  stars,  by  exdnding  projecting,  moniliform ;  two  eyes ;  abdomen 

adventitiQus  rays  fitMp  other  stars  and  ob-  compressed;  six  legs  formed  for  leapini^. 

jects,  a  contrivance  which  no  observer  of  There  are  two  species,  ms.  P.  iiritans,  the 

the  heavens  can  ever  be  snpposed  to  have  common  flea :  and  P.  penetrans,  or  dugger. 

been  without.  The  common  flea  is  remarlmble  for  on- 

PUBES.    Sefe  ANATdKT.  '  dergoing  the  several  changes  eacperieaced 

PcBES,  in  botany,  hmr  or  down;  a  ge-  by  the  greater  part  of  the  mMcttaoe  of 

neial  term  expressive  of  all  the  hairy  and  other  tribes,  beuig  prodnced  from  an  egg 

glandnlons  appearances  on  the  rariace  of  in  the  form  ofa  minute  larva,  which  dmnges 

pUmts.    They  are  supposed  to  serve  the  to  a  chrysalis,  in  order  to  give  birth  to  the 

donble  purpose  of  defensive  weapons,  and  perfect  animal.    The  egg  ii  small,  oval  and 

vessels  of  secretion.    Different  species  of  white,  and  from  this  in  a  few  days  is  Imtch- 

hairs  have  obtained  different  names ;  some  ed  tlie  hirva,  which  is  destitute  of  feet, 

are  visible  to  the  naked  eye,  while  others  beset  with  haws,  and  furnished  at  the  head 
are  rendered  visible  only  by  the  help  of    with  a  pair  of  short  antemne,  and  at  the 

glasses ;   they  are  of  different  forms,  in  tail  with  a  pair  of  slightly  carved  Ibrka. 

leguminous  plants  they  are  usually  cylin-  -  The  larve  in  abont  ten  days  arrive  at  tbeir 

dric ;  in  the  maUow  tribe,  terminated  in  a  full  growfli,  when  they  cease  to  feed,  and 

point;  in  agrimony,  shaped  like  a  fishhook ;  casting  their  skin,  change  into  tlie  state  ef 

in  the  nettle,  awl-shaped  and  jointed ;  and  a  chrysalis,  which  is  of  a  white  colour,  and 

in  some  compound  flowers,  they  end  in  of  an  oval  shape,  with  a  slightly 


two  crooked  points.  extremity,  and  exhibits  the  immatnre  Kartta 

PUBLIC   wtrgkip.     By   law   all   con*     of  the  included  insect     After 


temners  of  public  worship  shall  be,  ^  in  the  chrysalis  «tate  about  a  fortnight  tkt 

faciOy  excommunicated ;  and  if  any  person  complete  insect  emerges,   in  its  perfect 

shall  disturb  a  preacher  in  his  sermon  by  form.  '  The  singularity  moat  woiiby   of 

word  or  deed,  he  shall  be  apprehended  and  notice  in  the  flea  is  the  situation  of  tlie  6nt 

carried  before  a  justice,  who  shall  commit  pair  of  legs,  which  are  placed  beneath  tbe 

him  to  goal  for  three  months.  head.  Hie  eyes  are  laige,  ronnd,  and  black : 

PUDDING  ttone^  in  chemistry,  a  term  the  male  is  smaller  than  the  female^  wiik 

invented  by  English  lapidaries  to  designate  the  back  rather  sinking  than  convex,  as  it 

one  particnlar  mineral  aggregate,  consist-  always  is  in  the  female. 
ing  of  oblong  and  rounded  pebbles  of  flint,        P.  penetrans,  or  chigger,  is  a  native  of 

abont  the  sise  of  almonds,  unbedded  in  a  Sooth  America  and  the  West  India  a 


hard  siliceous  cement.     Itie  pebbles  are  it  is  said  to  be  exceedingly  troablesoie  in 

nsually  black,  and  the  cement  a  lig^t  yel-  the  sugar  colonies,  penetrating  into  the  shaa 

lowish  brown.    It  is  capable  of  receiving  of  the  inhabitants,  where  it  lodges  its  eg|^ 

a  very  high  polish  and  is  used  in  ornamental  and  causes  nmlignanty  and  sometiaMs  frtal 

works.    It  is  found  chiefly  in  Essex.    The  nlcers. 

French  minerak>gists  have  naturalised  the  PULLEY,  in  mechanics,  one  of  the  bm* 

tittm^  poudingne,  and  have  applied  it  to  chaiiical  powers,  called  by  aeamai  a  tMkk^ 

■n  lenoded  stones  imbedded  i&  a  oemeati  See  Mbchamics. 


fUM 

PULMONA1UA,  in  botasy,  hmfweris 
ft  genus  of  the  PenUiidna  MoDOieyDia  chM 
and  order.  NatunI  order  of  Asperifolis. 
Borragineae,  Jiusieu.  Calyx  prismatie,  five- 
cornered;  corolla,  funnel-form,  with  an 
open  throat.  There  aris  ^ve  speciei,  of 
which  P.  officinalii,  common  lung-wort, 
hat  a  perennial,  fibrous  root,  lower  leavei 
roogh,  about  six  inches  long  and  two  and 
ft  half  broad,  of  a  dark  gieen  on  their  upper 
side,  marked  with  many  broad  whitish  spoU, 
pale  nndemeath ;  stalks  almost  a  foot  in 
height,  having  several  smaller  leaves  oa 
them,  standing  alternately ;  the  Bowers  are 
produced  in  small  bunches  at  the  top  of 
the  stalks ;  caly  t  tubuloos,  hairy,  as  long 
as  the  tube  of  the  corolla ;  brims  of  the 
petal  spread  open,  shaped  like  a  cop,  red, 
purple  and  bine  in  the  same  bunch.  Wood- 
viUe  observes,  that  tlie  name  pnlmonaria, 
seen  to  have  arisen  rather  from  the  speckled 
appeaiance  of  the  leaves,  resembling  that 
of  the  lungs,  than  from  any  intrinsic  qua- 
lity which  experience  has  discovered  to  bo 
oseful  in  pnbnottary  complaints. 

PULSE,  in  the  animal  aconomy,  denotes 
the  beating  or  tlirobbing  of  the  heart  and 
arteries. 

PULTEN^A,  in  botany,  so  named  in 
honour  of  WiUiam  Pnlteney,  M.  D.  a  genus 
of  the  Derandria  Monogynia  class  and 
order.  Generic  character:  calyx,  five- 
toothed,  with  an  appendage  on  each  side; 
corolb^  papilionaceous ;  the  wmgs  shorter 
than  the  standard;  legume  of  one  cell,  with 
two  seeds.  There  are  six  species,  all  natives 
of  New  Holland. 

PULVERISATION,  an  operation,  com- 
mooly  employed  in  the  apothecary^  shop, 
by  means  of  pestles  and  mortars.  The 
bottom  of  the  mortals  should  be  concave; 
and  ttieir  sides  should  neither  be  so  uicliaed 
as  not  to  allow  the  substances  operated  on 
to  &11  to  the  bottom  between  each  stroke 
of  the  pestle,  nor  so  perpeodicuhv  as  to 
collect  it  too  much  together,  and  to  retard 
the  operation.  The  materials  of  which  the 
pestles  and  mortars  are  formed,  should  re- 
sist both  the  mechanical  and  chemical  ac- 
tion of  the  substances  for  which  they  are 
used.  Wood,  iron,  marble,  siliceous  stones, 
porcelain,  and  glass,  are  all  very  properly 
employed;  but  cupper,  and  metab  con- 
taining copper,  are  to  be  avoided,  especially 
where  the  article  operated  upon  has  a  ten- 
dency to  corrode  the  metaL 

PUMICE,  in  mineralogy^  is  of  a  greyish 
white  colour:  it  occun  in  mass  and  disse- 
miaited,  being  «hrayi  oMiivor  Icwcaiioos, 


PUM 

It  is  glistening  with  a  silky  lustre ;  its  firac* 
tnre  is  fibrous,  its  fragments  are  sharp 
edged;  it  is  opaque,  sometimes  a  little 
translucent  on  the  edges;  it  b  rather  sofr, 
bnt  its  particles  in  powder  are  very  bard ; 
it  is  fusible  without  addition  before  the 
blow-pipe  into  a  white  enamel ;  it  is  re- 
garded as  a  volcanic  product,  and  is  wrought 
'in  considerable  quarries  in  the  Lipari  islands, 
vrhich  are  almost  entirely  composed  of  this 
mineral.  It  is  found  also  in  Sicily  and  Ice« 
land.    It  is  composed  of 

Silica 77.5 

Alumina 17.5 

Oxideofhron i.75 

96.75 
100 

Hiis  mineral  is  employed  in  the  arts  for 
grinding  down  metals,  ghiss,  ivory,  &c.  pre- 
viously to  polishing.  It  is  Ukewise  used  in 
smoothing  leatheir,  and  many  other  purposes 
of  the  like  Und. 

PUMP,  in  hydraulics,  a  machine  form- 
ed on  the  model  of  a  syringe,  ibr  raising  of 
water.    See  HYDRAtucs. 

Pump  otr.    See  Pnevm atIcs. 

Pomp  dbota,  consists  of  a  long  chain, 
equipped  with  a  sufficient  number  of  valves, 
at  proper  distances,  which  working  upon 
two  wheels,  one  above  and  the  other  below, 
passes  downward  through  a  wooden  tube, 
and  returns  upward  through  another.  It 
is  managed  by  a  long  winch  or  roller^ 
whereon  several  men  may  be  employed  at 
once,  and  thus  it  discharges,  in  a  limited 
time,  a  much  greater  quantity' of  water  than 
the  common  pump,  and  witli  less  ^tigne 
and  inconvenience  to  the  labourers.  This 
machine  was  formerly  exposed  to  several 
disagreeable  accidents,  by  nature  of  its  then 
coiMtruction.  Hie  cliain  was  of  too  compli« 
cated  a  fhbric,  and  the  sprokel  wheels,  em- 
ployed to  wind  it  np  from  the  ship's  hot* 
tom,  were  deficient  in  a  very  material  cir- 
cumstance, ris.  some  contrivance  to  pre- 
vent the  chain  from  sliding  or  jerking  back 
upon  the  mtfwot  of  the  wheel,  whidb  fre- 
quently happened  when  the  valves  were 
charged  with  a  ^considerable  ^  weight  of 
water,  or  when  the  pump  was  violently 
worked.  Hie  links  were  evidently  too 
short,  and  the  unmechanical  manner  in 
which  they  were  connected,  exposed  them 
to  a  great  friction  in  passing  round  the 
wheels.  Hence  they  were  sometiBMi  ant 
KkS 
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to  break  or  burst  asnnder  in  very  dangerous  lys,  an  larp,  a  coronet,  &c.  by  the 

sitaations,  when  it  was  extremely  difficnlf,  blage  of  all  which  the  intire  matrice  is  Toi 

and  sometimes  impracticable  to  repair  the  ed.     The  puncheons  of  the  legeud    only 

chain.    Of  late,  however,  some  consider-  contaui  each  one  letter,  and  serve  equally 

able  improvements  Imve  been  made  by  Mr.  for  \lie  legend  on  the  effigy  side  and  the 

Cole,  under  the  direction  of  Captain  Ben-  cross  side. 

tinck.    Hie  chain  of  this  machine  is  more        Puncheon  is  also  used  for  seTerat  iroo- 

pimple  and  mechanical,  and  less  exposed  to  tools  of  various  sizes  and  figures,  used  by 

danger.    It  appears  to  have  been  first  ap-  the  engravers  in  creux  on  metals.     Seaf- 

plied  to  the  pump  by  Mr.  Mylne,  to  ex-  gravers  particukirly  nse  a  great  rnunber  for 

baait  the  water  from  the  caissons  at  Black-  the  several  pieces  of  arms,  &c.   to  be  est- 

friar*^  Bridge.    It  was  thence  transferred  graven,  and  many  stamp  the  whole  seal  Aam 

to  the  marine  by  Captain  Bentick,  after  a  single  pnndieon. 

having  received  some  material  additions  to        Puncheon  is  ako  a  common  name  Gtr 

answer  that  service.    The  principal  supe-  all  those  iron  instruments  used  by  ataoe- 

nority  of  tliis   pump  to   the  former  is,  cutters,  sculptors,  blacksmiths,  &c.  f4M'  tbe 

1.  That  the  chain  is  more  simple  and  easily  cuttuig,  iociding,  or  piercing  their  aevcrai 

worked,  and  consequently  less  exposed  to  matters.    Those  of  sculptors  and 

injuries  by  friction,    i.  That  the  cliain  is  serve  for  the  repairing  of  statues 

secured  upon  the  wheel,  and  thereby  pre-  ken  out  of  the  moulds;  the  locksmiths  mat 

vented  from  jerking  back  when  diarged  the  greatest  variety  of  puncheons;  seatie  fin- 

with  a  column  of  water.    3.  That  it  may  be  piercing  hot,  others  for  piercing  cold;  aeaie 

easily  taken  up  and  repaired  when  broken  fiat,  some  square,  some  round,  others  oval, 

or  choked  with  ballast,  &c.    And,  4.  That  each  to  pierce  holes  of  its  respective  figure 

it  discharges  a  much  greater  quantity  of  in  the  several  parts  of  locks, 
water,  with  an  inferior  number  of  men.        Puncheon,  in  carpentry,  ia  a  piece  of 

This  hu  been  proved  by  experience,  when  timber  placed  upright  between  two  posts^ 

two  men  (instead  of  four)  discharged  a  tun  whose  bearing  is    too  great,  serving,  to- 

ofwaterm  fifty-five  seconds.  gether  with  them,  to  sustain  some  latge 

PUNCH,  an  instrument  of  iron  or  steel,  weights.    This  term  is  also  used  lor  a  piece 

used  in  several  arts  for  the  piercing  or  stamp-  of  timber  raised  upright,  undfT  the  ridge  of 

ing  holes  in  plates  of  metals,  &c.  being  so  a  building,  wherein  the  little  farces»  &c  are 

contrived  as  not  only  to  perforate,  but  to  jointed. 

cut  out  and  take  away  the  piece.    The        Puncheon,  is  also  used  for  the  arbor,  or 

punch  is  a  principal  mstrument  of  the  metal  principal  part  of  a  machine,  wbereoa  it 

button-roakersjwafer-makers,  patch-makers,  turns  vertically,  as  that  of  a  crane,  &c 
shoe-makers,  &c.  Puncheon  is  also  a  measure  for  liqaidi^ 

PUNCHEON,  a  little  block  or  piece  of  conUining  an  hogshead  and  one  third,  or 

steel,  on  one  end  whereof  is  some  figure,  eiglity-four  gallons. 

letter,  or  mark,  engraven  either  in  creux  or        PUNCTUATION,  the^art  of  dividing  a 

relievo,  impressions  whereof  are  taken  on  written  composition  into  sentences,  or  parts 

metal,  or  some  other  matter,  by  striking  it  of  sentences,  by  points  or  stops,  fi»r  thepor- 

with  a  hammer  on  the  end  not  engraved,  pose  of  marking  the  different  pauses  which 

There  are  various  kinds  of  these  puncheons  the  sense  requires, 
used  in  the  mechanical  arts;  such  for  in-        The  comma  (,)  represents  the  shortest 

stance  are  those  of  the  goldsmiths,  cutlers,  pause ;  the  semicolon  (;)  a  pause  doable 

pewterers,  &c.    llie  puncheon,  in  coining,  that  of  the  comma ;  tlie  colon  (:)  dooble 

is  a  piece  of  iron  steeled,  whereon  the  en-  tliat  of  the  semicolon ;  and  the  period  (.) 

graver  has  cut  in  relievo  the  several  figures,  double  tliat  of  the  colon.    The  precise  dii- 

arms,  efiigy,  inscription.  Sec,  that  are  to  be  ration  of  tliese  pauses  must  depend  so  the 

u  the  matrices,  wherewith  the  species  are  degree  of  slowness  of  rapidity  observed  a 

to  be  marked.    Minters  distinguish  three  reading;  but  the  proportion  between  thea 

kinds  of  puncheons,  according  to  the  three  should  be  ever  invariable, 
kinds  of  matrices  to  be  made ;  tliat  of  the        In  order  to  determine  clearly  the  appli 

effigy>  that  of  the  cross,  or  arms,  and  that  of  tion  of  the  points,  it  is  necessary  to 

the  legend,  or  inscription.  The  first  includes  guish  between  a  simple  sentence  and  a 

the  whole  portrait  in  reBevo:  the  second  compound  sentence.     A  simple  lenteace 

are  small,  each  only  containing  a  piece  of  contains  only  one  fim'te  verb :  as, "  \lrtoa 

tlie  cross  or  arms^  for  instance,  a  fieoT'de-  refines  the  affections.*   A  compouid 
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tence  Ium  more  than  oae  ^ite  verb  ex-  ceded:  as,  ^  Those  who  propagate  evU 

preaeed  or  implied,  aad  therefore  consists  reports  frequently  intent  them;  and  it  is  no 

of  two  or  more  simple  sentences  connected  breach  of  charity  to  suppose  this  to  be  al* 

together :  as,  <'  Virtue  refines  the  affections ;  ways  the  case ;  because  no  man  who  spreads 

but  Tiee  debases  them."  detraction  would  scrapie  to  produce  it :  and 

The  comma  is  used  to  mark  the  pauses  be  who  should  difiuse*  poisons  in  a  brook 

^ivliicb  occur  in  a  sfanple  sentence;  the  semi*  would  scarce  be  acquitted  of  a  malicious 

colon  and  the  colon  diTide  a  compound  design,  though  he  should  aliedge  that  be  re- 

aentence  mto  the  members  which  compose  ceived  it  of  another  who  is  doing  the  same 

it ;  and  the  period  is  placed  at  the  end  of  a  elsewhere." 

aentence  to  denote  that  it  is  complete,  and  S.  Where  an  example,  a  quotation,  or  a 

unconnected  with  that  which  follows.  speech  is  introduced  :  as,  <<  He  was  often 

In  a  simple  sentence,  when  two  or  more  beard  to   say:   <  I  hare  done  with   the 

ipords  of  the  same  sort,  or  belonging  to  the  world.' " 

name  part  of  speech,  occur,  they  are  parted  The  period  is  employed  to  separate  sen- 

by  a  comma:  as,  **  Husband,  wife,  and  teaces  wiiich  are  not  connected  fin  construe- 

children;"  *^  open,  generous,  sincere;**  ^  to  tion ;  but  it  may  be  sometimes  admitted, 

read,  mark,  learn  ;*  *<  to  life  soberly,  rigb-  though  they  ore  Jomed  by  a  copuUtive  or 

teonsly,  and  godly,'*  &c.  disjunctive  coi^unction:  as,  **  In  passing 

Whef«  the  connection  of  the  different  judgment  upon  the  characters  of  men,  ^ 
|Mirts  of  a  simple  sentence  is  interrapted  by  ought  to  try  them  by  the  principles  and 
necessary  adjuncts,  either  to  the  subject  or  maxims  of  their  own  age,  and  toot  by  thoso 
to  the  verb,  the  separation  is  generally  of  another.  For,  although  virtue  and  vice 
narked  by  a  comma :  as,  '^  To  rouse  man-  are  at  all  times  the  same,  manners  and  cos- 
kind,  when  sunk  in  ignorance  or  supersti-  toms  vary  continually." 
tioD,  and  to  encounter  the  rage  of  bigotry,  Beside  the  pomts  which  mark  the  pausea 
mrmed  with  power,  required  the  utmost  ik  discourse,  there  are  others,  which  denote 
veliemence  of  aeal,  and  a  temper  daring  to  ^  different  modnfadioa  of  voice  in  corres- 
excess.*'  pondence  to  the  sense.    Tbese  are, 

The  semicoloQ  is  used  for  dividing  a  com-  Tlie  interrogation  point...    ? 

pound  sentence,  and  hence  it  occnn  most  The  exclamation  point.....    ) 

generally  in  cases  wlicre  die  comma  has  The  parenthesis. ( 

preceded,  and  a  greater  pause  b  necessary :  The  interrogation  and  exclamation  pointi 

«s,  *'Triholation  worketh  patience;  and  are  sufficiently  explained  by  their  names: 

patience,    experience;     and    experience,  they  are  Indeterminate  as  to  their  duration, 

hope.*    **  He  knew  how  to  conciliate  the  and  may  in  that  respect  be  equivalent  to  a 

most  enterprising  spirit,  witli  tiic  coolest  semicolon,  a  colon,  or  a  period,  as  tlie  sense 

moderation ;  the  most  obstinate  perseve>  requires.  They  generally  mark  an  elevation 

ranee,  with  the  easiest  flexibility ;  the  most  of  the  voice. 

severe  justice,  with  the  greatest  lenity;  tbe  The  parenthesis  is  a  clanse  introduced 

greatest  rigour  in  command,  with  the  great-  into  the  body  of  a  sentence  without  affect- 

est  affiibility  of  deportment ;  the  highest  ca-  ing  the  construction.    It  marks  a  modeiato 

pacity  and  inclination  Ibr  science,  with  the  depression  of  the  voice,  and  may  be  mark- 

most  shmittg  talents  Ibr  action.**   In  each  ed  with  every  pouit  which  the  sense  would 

of  these  examples  the  first  clanse  forms  a  require  if  the  parenthetical  characters  were 

complete  sentence,  and  what  is  expressed  omitted.    It  ought  to  terminate  with  the 

In  it  b  understood  in  those  which  follow.  same  kind  of  stop  which  the  member  has 

Tbe  colon  dividca  a  compound  sentence  that  precedes  it ;  and  to  contain  that  stop 

faito  parts  less  connected  than  those  which  withm  the  parenthetical  marks :  as,  **  He 

are  separated  by  a  semicolon.    It  may  be  found  them  asleep  again ;  (for  their  eyes 

properly  applied  in  the  three  following  rases:  were  heavy;)  neither  knew  they  vrhat  to 

1.  When  a  member  of  a  sentence  b  com-  answer  bun.*' 

plete  m  itself,  but  b  followed  by  some  sup-  PUNICA,  in  botany,  a  genus  of  the  Ico- 

plemental  remark,  or  fiirtber  illustration  of  sandria  Monogynia  chus  and  order,    Natn- 

thesubiect:  as,*' The  knowledge  of  nature  nd  order  of  Pomaces.     Myrti,  Jussien. 

b  only  half  the  task  of  a  poet;  he  must  be  Essential  chancter :  calyx  five-cleft,  supe- 

arqoainted  likewise  with  all  tbe  modes  of  nor;  petab  five ;  pome  many-celled,  nnny-                 ,  i 

hfe.'*  seeded.    There  are  two  species;  rir.  P. 

f,  Vhea  sereial  teaicolon  lia?e  pro-  granatam,  common  pomegranate  tree,  and 
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P.  nana,  dwarf  pomegranate  tree ;  with  whereby  the  prisoner  was  obliged  to 
severdl  varieties,  which  are  cultivated  ra-  all  questions  the  court  should  put  to  him^ 
ther  for  the  beauty  of  tiimr  scarlet>colonred  tliougb  never  so  prejudicial  to  his  own  de- 
flowers than  for  tlie  fruit,  which  seldom  ar-  fence  ;  if  he  refused  to  swpar,  he  waa  im- 


rives  to  any  perfection  in  this  country,  so  prisoned  for' contempt ;  and  if  he  took  the 

as  to  render  it  valuable.  oath,  he  was  convicted  upon  his  own  con- 

PUR  outer  vie,  where  land%  Sec  are  held  fetsion."    Such  are  the  ingentoas  intricacies 

by  anotlier's  life.    See  Estate.  which  a  spirit  of  intolerance  can  invent  to 

PURCHASE,  signifies  the  buying  or  ac-  pozcle  and  embarrass  its  victims  ! 
qiiisition  of  lands  or  tenements  with  money,        Having  already,  in  some  degree,  antiei- 

or  by  deed  or  agreement ;  and  not  obtain-  pated  the  history  of  the  Puritans,  In  the 

ing  it  by  descent,  or  hereditary  right.  article  Presbyterians,  it  is  almost 


PURITANS,  a  name  given  to  the  Pro-  cessary  to  enhirge  in  this  pUce. 
testant  exiles  who  returned  toEnghmdupon        Mr.  Hume,  whom  no  one  will  accme  of 

the  accession  of  Queen  Eliaabetiu    These  an  unwarrantable  prejudice  for  the  princs- 

exiles  were  no  sooner  come  to  their  native  pies  of  civil  and  religions  liberty,,  obserrea, 

country,  ^an  they  set  about  to  carry  on  the  when  speaking  of  the  conduct  of  EBsabeth^ 

work  of  refoi^nation,  even  further  than  it  ^  so  absolute   was   the  authority  of  tba 

had  been  done  by  the  ecclesiastical  laws  of  crown,  that  the  precious  spaik  of  liberty 

Elizabeth,    This  princess,  with  those  that  had  been  kindled,  and  was  preserved  by 

had  weathered  the  storm  at  home,  were  the  Puritans  alone,  and  it  was  to  this  sect, 

only  for  restoring  King  Edward's  Utnrgy;  whose  principles  appear  so  (nvokms,  and 

but  the  majority  of  the  exiles  were  for  habits  so  ridiculous,  that  the  English  owe 

the  worship  and  discipline  of  the  foreign  the  whole  ireedom  of  their  constitatioQ.'* 

churches,  and  refused  to  conform  to  the  When  it  is  considered  who  it  is  tint  thna 

usages  of  the  old  establishment,  decHiiming  speaks  of  the  Puritans,  and  when  it  is  also 

Ipudly  against  the  popish  habits  and  cere-  considered  what  is  meant  by  ^  the  whole 

monies.    For  a  time  the  Queen  conpived  at  freedom  of  the  English  constitution,''  it  will 

their  non-conformity ;  but  no  s<|oner  did  be  thought  that  we,  of  the  present  day,  are 

she  find  herself  firmly  established  on  the  debtont,  of  no  small  magnitnde,  to  the  aeal 

throne,  than  she  gave  the  Puritans,  as  the  wAd  perwverance  of  the  ancient  Puritans. 
refbnning  exiles  were  reproachfiilly  called,       It  mnst,  however,  be  granted,  that  wlieB 

a  specimen  of  her  prond  spirit,  and  the  na-  the  persecutions,  carried  on  against  the 

tion  a  proof  of  her  secret!*attacliroent  to  the  Puritans,  durmg  the  reign  of  Elizabedi  and 

principles  and  many  of  the  ceremonies  of  the  the  Stuarts,  had  driven  the  Puritans  once 

Romish  faith.    A  Puritan,  at  that  time,  more  to  seek  refuge  abroad,  they  now,  in 

was  a  man  of  severe  morals,  a  Calvinist  in  theiOum,  persecuted  othen  who  dissented 

doctrine,  and  a  non -conformist  to  the  cere-  from  them.    Those  who  fonaed  the  colony 

monies  and  discipline  of  the  church.    As  of  Massachusett*s  Bay,  having  never  relin- 

tliey  did  not  avowedly  separate  from  the  quished  the  principle  of  a  national  chorch 

church,  they  seem  to  have  acted,  m  this  estal^ishment,  were  less  tolerant  than  those 

particuter,  somewhat   like   the  Wesleyan  who  settled  at  Plymouth,  at  Rhode  Isfamd, 

Methodists  ot  the  present  day.  and  at  Providence  plantations.   Hie  conse- 

The  ave  rsion  which  Queen  Eliabeth  con-  qoence  was,  they  did  not  fail  to  discover  that 

ceived  against  the  Puritans  induced  her  to  their  sufierings  and  trials  had  not  fully  taught 

act  against  them  in  the  most  cruel  and  rigid  them  the  lessons  of  christian  forbearance 

manni  r.    ^*  For,"  6a>s  Neal,  **  besides  the  and  universal  toleration.    Happily  for  the 

ordinary  courts  of  the  bishops,  her  Majesty  peace  and  security  of  mankind,  those  les- 

erected  a  new  tribunal,  called  the  High  sons  are  now  better  understood ;  and  littje 

CommiAsion,  which  suspended  and  deprived  remain*  of  tlie  offensive  parts  of  PuritanisnT, 

men  of  their  livings,  not  by  tlie  verdict  of  besides  what  is  to  be  found  in  the  genius 

twelve  men  upon  oath,  but  by  tlie  sovereign  of  high  Calvinism,  still  nnhappUy  i>ossessing 

determination  of  tliree  commissioners  of  her  the  minds  of  some  of  the  sectaries  of  our 

Maje8ty*M  own   nomination,   founded  not  own  time.    We  may,  however,  &iriy  hop^ 

upon  the  statute  laws  of  tlie  realm,  but  upon  that  the  time  is  fast  approaching,  when  the 

thf  bottomlem  deep  of  the  canon  law ;  and  tht  principles  of  liberty  shall  be  not  only 

instead  of  producing   witnesses   in   open  acknowledged,  but  fnlly  acted  upon  i  and 

court  to  prove  the  charge,  they  assumed  a  the  spirit  of  enthusiasm  and  bigotry  known 

power  of  administering  aa  oath  ex  ojfid^  only  to  be  execrated,  and  retaeabered 
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«Nly  to  be  a? oided.    See  Dr.  Tonhnin's  to  be  delivered  oat,  end  tint  the  pay-niis> 

edition  of  Neel'a  history  of  the  Puritao»,  ter  or  treasurer  of  the  navy  may  litsue  out 

and  PkimerN  Nonconformist*!!  Memorial ;  the  disbniBements,  and  pay  off  the  men,  ac- 

two  works  of  considerable  merit,  and  fraught  cording  to  his  book, 

with  uiformatioa,  on  the  history  and  prin-  .  PUS,    in   medicine,     \lliat   is   called 

dples  of  the  Puritans.    See  also  the  arti-  healthy  pus  is  about   the  cons'istence  of 

cles,  NoN-CoMFORMisTs,  Presbyteriamb,  cream,  and  of  a  yellowish- white  rolour,  an 

PAOTBSTAim,  and  Reformation.  usipid  taste,  and  when  it  is  cold,  without 

PURLUE,  or  Purubu,  signifies  all  that  s^ielL    It  produces  no  change  on  vegetable 

ground  near  any  forest,  which,  being  made  blues.    Wlien  pus  is  exposed  to  a  moderate 


fi>rest  by  King  Henry  II.  Richard  L  and  heat,  it  dries,  and  assumes  the  appearance 

King  John,  was  afterwards,  by  perunbola-  of  honi.    By  distillation  it  gives  out  water 

lions  and  grants  of  Henry  III.  severed  in  considerable  proportion,  ammonia  and 

again  from  the  same,  and  made  purlieu ;  some  gaseous  substance,  and  an  empyreu« 

that  is  to  say,  pure  and  free  fix>m  the  laws  matic  oil  -,  a  shming  coaly  matter  remains 

of  the  forest.  behind,  the  ashes  of  which,   after  being 

PvRLiJB  man,  or  Purubu  maa,  a  person  burnt,  afforded  some  traces  of  iron.    The 

who  has  ground  within  the  purlieu,  and  is  foUowmg  tests  have  been  given  to  distin- 

^nahfied  to  hunt  within  the  same,  though  gnish  pus  from  mucus,  which  is  of  consider- 

vnder  certain  restrictions.  able  importance  in  cases  where  the  fonna- 

By  a  sUtote  of  Charles  II.  no  man  may  lion  of  pus  is  suspected  in  the  lungs, 
keep  greyhounds  within  the  purlieu,  or  else-  't .  Pns  is  soluble  in  sulphuric  acid,  and  pre- 
where  within  Cnghmd  and  Wales,  unless  he  dpitated  by  water;  mucus  swims,  t.  Pus 
have  a  free  warrant,  or  be  lord  of  a  manor,  or  wmj  be  diffosed  through  water,  diluted  sul- 
such  a  freehold  as  is  seised  in  his  own  right,  phnric  add,  and  brine ;  but  mucus  b  not. 
or  in  right  of  his  wife,  of  lands,  tenements,  3.  Pus  is  soluble  in  alkaline  solutions,  and 
or  hereditaments,  of  the  clear  yearly  valne  is  predpiuted  by  water ;  but  this  is  not 
of  44M.  over  and  above  all  the  charges  of  re-  the  case  with  mucus.  These  are  the  pro- 
prises  of  such  estato  of  inheritance ;  or  of  perties  of  pus  when  it  is  secreted  from  a 
lands,  tenements,  &c.  us  his  own  right,  or  sore  which  is  said  to  be  in  good  condi- 
in  the  ri^t  of  his  wife,  for  the  term  of  tion,  or  in  a  disposition  to  heal.  Its  pro- 
life  or  lives,  of  the  yeariy  value  of  802.  over  perties  are  very  different  in  what  are  called 
and  above  all  charges  and  reprises ;  or  that  ill-conditioned  sores.  In  these  cases,  the 
is  worth,  in  goods  or  chattels,  4O0L  Othen,  matter  secreted  is  thin,  fetid,  and  acrid, 
that  are  not  thus  qualified,  and  yet  liave  Matter  secreted  by  canf:enMis  sores,  which 
land  m  the  purlieus,  if  they  find  beaits  of  has  been  examined,  converts  the  syrup  of 
the  forest  in  thdr  own  grouad,  within  the  violets  to  a  green  colour ;  and  from  this  mat- 
puriieu,  may  cbtse  them  out  with  Uttle  tersulphnrated  hydrogen  gas  is  separated  by 
dogs,  though  not  with  greyhounds.  means  of  sulphuric  add.    This  gas  is  sup* 

PURPLE^.  See  Dyeimo.  posed  to  exist  in  combmation  with  ammonia. 

PURPURE,  PouRPRE,  or  Purple,  in        PUTAMINEiE,  in  botany,  the  name  of 

lienUdry,  acconitng  to  some,  is  one  of  the  ^  twenty-fifth  order  in  Iinnseus*s  Frag- 

five  coloun  of  armoriee,  compounded  of  ">^^  ®^  *  Natural  Method ;  the  fieshy 

gules  and  asure,  bordering  on  violet,  and,  •««d-f  essel  of  which  is  frequently  covered 

according  to  otheia,  of  a  great  deal  of  red  ^^  ^  >>^«  woody  shell :  among  die  ge- 

and  a  litUe  bbck.    But  U  was  exduded  by  ^^'^  of  this,  are  the  capparis,  caper  bosh ; 

the  ancient  henUs  as  oiily  an  impet^t  CO-  uid  the  crescentia,  calabashtree.    Most  of 

lour.   Inthecoatsofnoblemen,ttiscaUed  the  plants  of  this  order  are  acrid  and  pene- 

amettiyst ;  and,  m  those  of  princes,  raer-  ^^^f  •^^  J^^^f  ^J  burning,  larlte  quan- 

cory.    It  is  represented  m  engraving,  by  ^^^  ^  ^*'>*    '^^  flower-bods  of  the  ca- 

diagonal  fines  drawn  from  the  sanistar  dnef  P«r-bosh,  preserved  with  vinegar,  furnish 

to  the  dexter  base  pomt.  ^  pickle  weH  known  by  the  name  of  ca- 

PURSER,  an  ofRccr  aboard  a  man  of  P«^  ^h*  ctlabash-tree  is  large  and  spread- 
war,  who  recdves  bar  victnab  from  the  vie-  ioR  W«  ■»  apple-tree:  toe  fml,  when 
tnaller,  sees  that  it  be  weU  stowed,  and  >"^«««^  »  ^P*****  ^  holding,  when  the 
keeps  an  account  of  what  be  every  day  de-  P«>*F  »  dewed  out,  about  two  gallons  of 
Kveied  to  the  steward.  He  also  keeps  a  ^^^^*  and  is  used  m  the  West  Indies,  as 
list  of  the  ship's  eonpany,  and  sets  down  drinking  cups,  punch  bowls,  and  other  arti- 
euctJy  the  day  of  each  man^  admisdon,  m  des  of  household  fnmitnre. 
«nier  to  regolato  the  qoaatity  of  piovbioM       PUTREFACTION,  is  that  spoutaneooi 
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ptoetas  af  decompontioii  which  takes  place 
in  all  the  soft  parts  of  animab,  and  soine  ve- 
getablesy  by  which  thej  are  fin^y  disor- 
ganiced,  and  resolved  into  a  variety  of  ga- 
seous and  vohitiJe  snbstances  which  mix 
with  the  atmosphere.  See  Phtsiology. 
PUITINO  in  fear.  See  Robbery. 
PUTTOCKS,  or  PirrrocK  sknudg^  ia 
a  ship,  are  small  shrouds  which  go  from  the 
shronds  of  the  main-mast,  fore-mast,  and 
mizen mast,  to  the  topmast  shronds ;  and 
if  there  be  any  top-gallant  masts,  there  are 
pnttocks  to  go  from  the  top-mast  shrondl 
into  these.  These  pnttocks  are  at  the  bot- 
tom seixed  to  a  staff,  or  to  some  rope  which 
Is  seized  to  a  plate  of  iron,  or  to  a  dead 
man's  eyes,  to  which  the  fanniards  of  the 
fore-mast  cJirouds  do  come. 

PUTTY,  in  the  arts,  is  a  sobstance  nsed 
in  polishing  metals,  precious  stones,  and 
glass ;  it  is  also  the  base  of  most  of  the 
opaque  enamels.  It  is  made  by  calcining 
equal  parts  of  tm  and  lead.  CHasier's  pntty 
wils  probably  composed  of  this  true  putty 
and  oil ;  but  what  they  now  use  is  a  mix* 
tore  of  whiting  and  linseed  oil,  which  has 
the  property  of  becoming  very  hard  and  du- 
rable by  exposure  to  the  anr. 

PUZZOLANA,  or  PozzutAN A,  a  kind 
of  earth  found  about  PuteoK,  Baise,  and 
Cumae,  in  the  kingdom  of  Naples.    It  is 
thrown  out  from  tlie  burning  mouths  of  Vol* 
canoes,  in  the  form  of  ashes ;  sometimes  in 
such  laige  quantities,  and  with  so  great  vio- 
lence, that  whole  provinces  have  been  co' 
vered  with  it  at  a  connderable  distance, 
Puzzolana  is  of  a  grey,  brown,  or  blackish 
colour ;  of  a  loose,  granular,  or'  dusty  and 
rough,  porous  or  spongy  texture,  resem- 
bling a  clay  hardened  by  iire,  and  then  re* 
dnced  to  a  gross  powder.    It  has  various 
beterogcneoos  substances  mixed  'with  it. 
Its  specific  gravity  is  from  f.5  to  2.8; 
and  it  is,  in  some  degree,  magnetic:  it 
acarcely  effervesces  with  acids,  though  par- 
tially soluble  in  them.    It  ea^y  melts  per 
u ;  but  its  most  distinguishing  property  if, 
that  it  hardens  very  suddenly  when  mixed 
with  onC'third  of  its  weight  of  lime  and  wa» 
ter ;  and  forms  a  cement  which  is  more  dn- 
rable  in  water  than  any  other.    According 
to  Bergman*s  analysis,  100  parts  of  it  con* 
tain  from  55  to  60  of  siliceous  earth,  SO  of 
argilfaiceons,  5  or  6  of  calcareous,  and  from 
15  to  to  of  iron.    Its  effects,  however^  in 
cement  may  peihaps  depend  only  on  the 
Iron  which  has  been  reduced  into  a  particu- 
lar substance  by  means  of  snbternmeons 
fires ;  evident  signs  of  which  are  observ- 
able in  the  plades  wfaeit  it  is  obtained. 
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PYRAMID,  in  architecture:  this 
we  derive  from  the  Egyptians,  i 
who  conceived  and  execnted  unpanlleieft 
works,  which  are,  however,  more  lemark- 
akia  for  their  strength  and  dniabiltty-tiias 
elegance  of  outline,  and  beaaty  of  execu- 
tion.   According  to  Herodotna,  the  people 
alluded  to  considered  the  pyramidkt  loraa 
as  emblematic  of  human  life,  the  tmiacl 
base  representing  the  commeaeemenC,  aiMf 
the  gradation,  to  a  point,  the  terainatioa 
of  our  existence  in  the  present  state;  hence 
they  used  it  for  sepukhnl  poipoaea  :    it 
would  be  ahflord  to  contradict  this  asaer- 
tion,  as  the  period  of  their  erection  ia  too 
remote  for  enquiry,  with  any  probable  aae- 
eess;  but  there  is  another  obvioos  reaaoe 
for  tiie  adoption  of  the  shape,  wfasch  of  aH 
others  is  most  decidedly  cakralaled  to  iCMt 
the  operations  of  time.    Admitting  a 
narch  to  have  conceived  an  idea  of 
log  his  tomb  ahnost  everhsting,  it  was  im- 
possible to  invent  an  outline  less  liable  to 
injury  from  the  assanlta  of  wiad  and  wmm, 
and  the  very  disposition  of  the  stones  aouie 
k  impossible  that  it  should  fall  evea  thnmgb 
the  operations  of  an  earthquake,  besides 
the  immense  extent  of  their  bases»  and  tbe 
solidity  of  the  workmanship  made  it  highly 
improbable  that  his  saccessors,  or  the  pei>- 
p^e,  would  be  at  the  trouble  and  expease  of 
destroying  it  through  disrespect  to  his  me- 
BM»ry;  this  drcbmstance,  peilmps,  niiited 
with  the  former  consideration,  were  snfli- 
cient  inducements  for  the  selection  of  the 
pyramid  for  monuments. 
*  Some  authors  derive  the  word  from  the 
Greek  for  wheat  and  its  receptacle,  and 
those  assert  tliat  pyramids  were  originally 
built  by  the  Patriaroh  Josepli  as  granaries; 
'others  derive  it  from  the  word  vv^,  fire, 
thinking  that  the  pyramidal  shape  resemblaa 
the  ascent  of  flame. 

There  are  several  pyramids  in  Egypt, 
but  those  at  Giieh  are  the  mast  giganbe ; 
and  the  most  eaormoas,  or  the  great  pyta- 
mid,  is  sitnated  near  Mevplus.  Herodetoa 
says,  he  was  informed  the  latter  covered  the 
remains  of  Cheops,  and  aootber  adjainiii|g 
those  of  his  brother  Cephrcnes,  who  sae- 
ceeded  him ;  the  first  only  haviiv  Mcr 
galleries,  or  passages.  Although  toocfa  da- 
pendence  cannot  be  placed  upon  tbe  fur- 
ther accounts  of  this  ancient  writer,  it 
seems  highly  probable  that  an  100,000  meo 
may  have  been  comlaatly  employed,  far  90 
years,  in  erecting  the  immense  pile,  and 
that  Cheops  became  detested  by  thepeo* 
pie,  who  were  thus  taken  from  more  omM 
amploymentBy  M  weU  as  bgr  the  balk  af  the 
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ypo|mtttiOD^  who  foaod  the  taxes  demanded  aome  difficoUy  avoided  a  deep  and  daaggUi 

of  them  appropriated  to  a  porpooe  nlleriy  om  well  on  their  left  hands ;  on  their  arrival 

unprodactive  of  future  advantage.  In  the  open  air  each  person  observed  that 

When-  M«  Savary  visited  the  pyramids  of  bis  companions  were  pale  and  exhansted 

Oixeh  the  ooontry  was  under  the  govern*  by  the  heat  they  endured  when  immuied 

iment  of  Its  present  natives,  whose  kiaschify  within  the  frightAil  abyss  they  had  jost  ei* 

•r  governor,  for  the  above  district,  exacted  plored. 

•  small  tribute  from  travelleis,  and  in  return  After  having  rested  their  weaiy  limbs, 

provided  them  with  an  escort,  as  a  protec-  and  recovered  their  strength  and  spirits,  the 

tion  against  the  Ambs,  who  seised  every  party  began  to  ascend  the  exterior  of  the 

•pportunity  to  plunder  them.    The  gentle-  pyramid,  whidi  consists,  according  to  their 

man  just  mentioned,  accompanied  by  some  enumeration,  of  above  tOO  gradations  of 

IKends  and  the  guards  fomished  by  the  atone,  varying  from  two  to  four  feet  in 

kiascliif,  departed  ftom  Oiaeeh  at  an  hour  height    This  operation,  tatigmng  and  se- 

•Aer  midnight,  and  were  soon  after  gratified  verely  laborious,  occupied  an  hour ;  but  on 

wHh  a  view  of  the  two  greatest  pyramids,  their  reaching  the  summit  they  had  the 

oa  the  summits  of  which  the  moon  shone  satisfaction  of  seeing  that  the  rays  of  the 

with  fnO  splendour ;  m  they  approaciied  approaching  sun  were  darted  on  the  points 

them  they  assumed  the  appearance  of  vast  ^  Mokaltam,  and  not  long  after  they  be* 

pointed  roeks  penetrating  the  ck>uds.    At  held  it  rise  from  behind  that  mountain;  the 

half  an  boor  past  three  m  the  morning  the  landscape,  thus  illuminated,  they  per^ved, 

company  prepared  to  enter  the  passages  of  with  infinite  -pleasure,  the  Nile  and  the  ad- 

Hw  great  pyiiuiid  by  takmg  off  ^reat  part  jmrnng  ftuitftil  fiehls,  Oiaeh,  Grand  Cairo, 

of  their  ctothing,  and  each  takmg  a  lighted  and  part  of  the  Delta,  forming  a  strikmg 

torch  in  their  tends,  tluis  prepared  they  l>e-  eontitst  with  the  lemanider  of  the  view 

gan  a  long  descent,  which  at  last  became  eompoaed  of  sterile  hills  and  wide  spread** 

M  much  contracted  that  the  party  were  ing  sands,  with  the  intervening  pyramids  of 

compelled  to  crawl  upon  their  hands  and  Sakkara,  three  leagues   from  their  theo 

knees;  this  terminating,  they  commenced  situation. 

«n  ascent  nearly  under  the  same  nnoofl»-  FuUy  sated  with  the  rich  prospect  before 

fortable  circumstances,  except  that  they  them,  they  cut  their  names  on  the  upper 

proceeded  on  their  knees,  and  made  use  of  stones  of  the  pyramid,  and  descended  with 

their  hands  against  the  sides  to  facilitate  the  utmost  caution,  as  this  was  a  Ihr  more 

their  progress,  and  this  mode  of  getting  for-  dangerous  undertaking  than  the  ascent  ^ 

ward  was  necessary,  as  the  stone  at  the  having  reached  the  base  in  safety,  they 

bottom  of  the  passage  did  not  afford  suffi*  paced  around  it  and  contemplated  the  iug<* 

cient  level  for  a  firm  step ;    when  m  this  ged  mass  with  terror,  which  strongly  resem- 

dismal  gallery  they  were  so  imprudent  as  to  bles  a  vast  pile  of  detached  rocks  when 

discharge  a  pistol,  the  report  of  which  k>ng  near  it,  but  at  a  distance,  the  inequalities 

eeiioed  and  reechoed  through  the  place,  ara  lost,  and  the  sides  appear  plam  surfiM:es« 

and  alarmed  numbers  of  bats  who  darted  The  form  of  this  immense  monument  pre- 

agamst  them  and  extinguished  some  of  their  vents  an  accurate  measurement  of  its  dimen- 

torches.  Succeeding  in  their  efibrts,  they  ar-  sions,  without  severe  labour  and  imminent 

rived  at  the  upper  termination  of  the  second  danger;  consequently,  those  authors  who 

passage,  where  they  passed  through  a  very  give  them  may  have  judged  from  mere  con* 

small  door  into  a  large  oblong  apartment,  jectore.    Herodotus  mentions  its  reputed 

entirely  composed  of  granite,  seven  enor-  height,  m  his  time,  to  have  been  800  Mi^ 

mous  blocks  of  wludi  formed  tlie  ceiling.  and  the  width  of  each  side  of  the  base  the 

At  one  extremity  <^  this  apartment  M.  same ;  Strabo  nmde  it  6tS  feet ;  but  Oio« 

Savary  saw  an  empty  marble  sarcophagus  dords  reduces  it  to  600 ;  modem  observers 

composed  of  one  piece>  but  without  a  lid,  have  agreed  vrith  Strabo,  and  some  of  those 

and  Iragments  of  earthen  vases  lay  scattered  bring  it  below  Diodorus;  if,  however,  an 

ever  the  floor  of  the  room ;  they  also  visited  average  may  be  permitted  of  these  various 

a  second  chamber,  situated  beneath  that  accounts,  that  will  amount  to  more  thaiv 

just  described,  and  of  smaller  dimenuons,  500  feet. 

uiiich  contained  the  entrance  of  a  oonduit  One  cause  of  the  difference  between  the 

then  filled  with  rubbish.    Satisfied  with  the  assumed  heists  is,  that  the  pyramid  is 


progress  they  had  made,  the  party  descend-     measured  or  observed  on  different  sides  i 
fd  by  the  passage  already  aotioedi  a^d  witti     the  iiortb*ea8t  angle  is  most  frequently 
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ascended,  bdng  the  leist  damaged,  but  this  staotly  vanuhed,  a  compariaoii  was  Ibrmed* 

pai't  is  exposed  to  the  deserts  of  Libya,  and  the  stnpendoos  pile  assnmed  all  its  ap- 

whence  vast  quantities  of  sand  are  driven  propriate  majesty. 

by  the  wind  against/ it,  and  the  nnmber  of  The  party  ascended  a  small  heap  of  mb- 

visible  gradations  are  diminished   by  its  bish- and  sand,  the  probable  rensains  of  tiie 

accumulation ;  it  is,  therefore,  evident  that  trendi  of  the  fint  of  these  edtfioes  wliicli 

all  admeasurements  should  be  made  at  the  presents  itself,  and  now  conducting  to  the 

opposite  angle,'  where  it  is  probable  the  rise  opening  through  which  it  may  be  reached  ; 

in  the  earth  has  been  less  considerable,  and  this  aperture,  said  by  Denon  to  be  about 

yet  to  arrive  at  any  degree  of  accuracy  60  feet  from  the  base,  is  hidden  by  a  general 


that  should  be  ascertained  by  digging.  Stra-  lacing  of  stone,  forming  the  third  or 
bo  mentions  that  the  stone  which  closed  enclosure  to  the  sotttary  entrenchment 
the  entrance  to  the  apartments  within  the  rounding  the  pyramid.  Large  stones 
pyramid,  was  situated  nearly  half  way  up  laid  horiaontally  on  the  sides  of  the 
one  of  the  sides,  were  this  the  iact,  a  very  trance,  and  above  those  are  others  of  en<ir* 
great  rise  in  the  neighbouring  eardi  must  mous  size,  fitted  at  the  eodTso  as  to  leea 
have  occtured,  as  it  now  appears  to  be  not  agamst  each  other,  by  this  means  rendering 
more  than  lOO  feet  from  the  base.  Hero-  their  fall  or  derangement  impossible  through 
dotus  informs  us,  that  the  great  and  next  the  superincumbent  weight.  Hence  com* 
pyramid,  in  sise,  were  covered  with  white  mences  the  first  gallery  with  a  directioo  to- 
marble  j  and  Diodorus  and  Pliny  supposed  wards  the  centre  and  base  of  the  momH 
they  were  wholly  formed  of  that  rich  mate-  ment ;  this  gallery  is  now  greatly  clogged 
rial ;  enough  still  renuuns  on  both  to  con-  with  the  drifted  sand  of  the  desart,  and  the 
firm  the  truth  of  the  former  assertion,  rubbish  originally  made  by  the  efforti  te 
which  has  escaped  the  labours  of  the  4^bs,  explore  the  secrets  of  the  edifice,  it  ia  con- 
to  whose  indefiitigable  researches  to  dis-  sequently  difficult  of  access.  *<  At  the  ex- 
cover  supposed  treasures  within,  we  are  tremity  of  this  gallery,"  says  Denoo,  **  two 
indebted  for  the  finding  the  entrance  to  the  large  blocks  of  granite  are  met  with,  which 
passage,  and  that  the  pyramid  was  intend-  form  a  second  partition  to  this  mysteriooa 
ed  as  a  sepulchral  monument  for  the  £gyp-  passage."  The  interruption  made  by  thoae 
tian  princes.  in  the  progress  of  past  research  was  sncfa, 
Denon,  who  accompanied  the  ever-me-  that  various  fruitless  attempts  have  been 
morable  expedition  from  Prance  to  Egypt,  made  to  surmount  the  impedhnenf,  and 
is  the  last  visitor  of  the  pyramids,  and  to  some  have  even  had  the  folly  to  cut  inte 
hiffl  we  are  obUged  for  the  following  parti-  the  solid  mass  composing  the  pyramid,  **  bat 
culars  of  their  present  state.  this  proring  unsuccessfol  they  have  return- 
General  Buonaparte  had  determined  to  ed  some  way,  have  passed  round  two  blocks 
examine  the  great  pyramids  .of  Gizeh,  and  of  stone,  climbed  over  them,  and  thus  dia* 
ordered  an  escort  of  near  300  men,  Denon  covered  a  second  galleiy  of  so  steep  an 
had  the  address  to  become  one  of  the  party,  ascent  that  it  has  been  necessary  to  hew 
and  they  proceeded  on  the  undertakmg  steps  in  the^  ground  in  order  to  mount  iC 
rather  late  in  the  day,  owmg  to  the  difficulty  This  galleiy  leads  to  a  kind  of  landing-pfaMre 
of  assemblmg  the  persons  who  composed  it  in  which  is  a  hole  usually  called  the  weU^ 
Boats  were  procured  to  convey  them,  and  which  is  the  openmg  to  an  horiaontil  gal- 
they  passed  through  the  inundating  trenches  leiy  leading  to  a  chamber  known  by  the 
of  the  Nile  to  the  boundary  of  tlie  desert,  name  of  the  queeni  chamber,  without 
within  half  a  league  of  the  pyramids.  As  ornament,  cornice,  or  any  inscription  what- 
they  approached  them  Denon  perceived  ever. 

that  their  sloping  and  angular  forms  had  the  ^*  Returning  to  the  landing-place,  an  aper- 
effect  of  reducing  their  real  height,  which  ture,  in  a  perpendicuhu*  direction,  leads  la 
the  eye  was  thus  prevented  from  measuring  the  principal  gallery,  and  this  tenninates  ia 
with  accuracy;  besides  as  there  are  no  a  second  landing-place  where  a  third  and 
other  objects  in  their  vicinity  by  which  a  last  partition  is  situated ;  as  thb  is  coo- 
comparison  can  be  made,  the  mind  is  led  to  strocted  with  a  greater  degree  of  architect 
think  of  nature's  grandest  production,  the  tural  care  and  propriety  than  the  rest  of 
mountain,  and  in  consequence,  the  pyramid  the  buildmg,  it  may  be  mferred  that  the 
shrinks  into  insignificance.  This  impression  Egyptians  considered  it  proper  to  guard  the 
was,  however,  very  soon  effiiced,  for  as  immediate  deposit  of  their  dead  with  pees- 
Denon  advanced  he  saw  an  lOO  persons  Imr  attention. 


assembled  near  the  bascy  the  deception  in-       **  Lastly  comet' the  royal  chamberi 
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tuning  the  Mrcophagns,  a  nanDW  sMC  thatit  wanting,  and  the  solid  content  of  the 
tnary,  which  is  the  sole  end  and  ohject  of  an  frustrnm,  or  brolien  pyramid,  will  remain, 
edifice  10  stupendous,  so  coUossaL"  Bvery  pyramid  is  equal  to  one  third  of  its 

We  have  thus  enabled  the  reader  to  com-    circumscribing  prism,  or  that  has  the  same 
pare  the  two  latest  accounts  of  the  pyramids    hase  and  height ;  that  is,  the  sohd  content 
of  figypt,  and  it  wUl  be  found  that  though    of  the  prism  is  equal  to  one-third  of  the 
they  differ  in  the  method  of  description,    pri»m.    For  supposing  the  base  a  iquare, 
that  each  antiior  has  been  correct  in  stating    then  does  the  pyramid  consist  of  an  mfimte 
tibe  ftcu  relating  to  tiiem.    Denon  con-    number  of  such  squares,  whose  sides,  or 
eludes  liis  deUU  witii  several  just  and  severe    roots,  are  continuaUy  increasing  in  antiime- 
observations  on  the  pride  of  tiiose  by  whose     tical  progression,  beginning  at  tiie  vertex 
order  tiiey  were  erected,  and  tiie  barbaroua     or  point,  its  base  bemg  the  greatest  term, 
inorance  and   slnpidity  which  governed    tad  its  perpendicular  height  tiie  number  of 
those  who  obeyed  its  dictates;  and  yet,    »"  the  terms;  but  tiie  last  tero^  multipUed 
strange  as  it  may  appear,  it  becomes  neces-    into  tiie  number  of  terms  wdl  be  triple  tiie 
sary  to  mention  a  pyiamid  erected  by  tiie    «»"» of  all  tiie  series,  equal  tiie  sohd  content 
vciy  Frenchmen  who  having  visited  Egypt,    of  tiie  pyramid. 

and  witnessed  tiie  effects  of  ancient  des-  Ail  pyramids  are  in  a  ratio  compounded 
potism,  perversely  imitated  the  devotion  of  of  their^  bases  and  altitudes ;  so  that  if  Uieur 
Its  inhabitanto  to  a  military  idol,  who  has  bases  be  equal,  tiiey  are  in  proportion  to 
woefiilly  convinced  tiie  world  how  littie  tiieir  altitudes;  and  wMtfena,  Equal  py- 
that  devotion  is  deserved.  ramids  reciprocate  their  bases  and  altitudes  ; 

The  pyramid  alluded  to  is  situated  in  that  is,  the  altitude  of  one  is  to  that  of  the 
Holland,  was  designed  by  tiie  chief  of  tiie  ^tiier,  as  tiie  base  of  the  one  is  to  tiiat  of 
bsttaUon  of  engmeers  of  the  French  army     the  other. 

there,  is  110  French  feet  high,  exclusive  of        PYRITES.   Iron^  in  combination  with 
an  obelisk  on  the  summit  wtddi  is  4S  feet    sulphur,  forms  a  mineral  substance,  which 
more ;  and  the  sides  have  four  inscriptions,    has  been  long  known  under  the  name  of 
three  adulatory,  and  the  last  to  the  follow-     Pyrites,   and   which  is  very   extensively 
mg  purport :  **  This  pyramid  was  raised  to    diffused.    It  occurs  massive,  disseminated, 
the  august  Emperor  of  the  French,  Napo-    i^nd  firequentiy  crystaUized :  the  forms  of 
leon  the  First,  by  the  troops  encamped  in    its  crystals  are  various,  but  the  most  com- 
the  plain  of  Zeyst,  being  a  part  of  the    mon  is  the  cube  regular,  or  |nodified  by 
French  and  Batavian  army,  commanded  by    truncation  of  the  an|^  or  edges,  or  accn* 
the  Commander  in  Chief,  Marmont."    As    mination  of  three  planes  on  the  angles :  the 
50,000  men  assisted  in  this  undertaking  it    octaedron,  dodeca.edron,  and  icosaedrofi, 
^as  completed  in  32  days,  in  the  year  12,    ubo  sometimes  occur, 
by  their  computation.  Iti  colour  is  brass-yellow,  varying  a  littie 

Pyra\ ID,  in  geometry,  a  solid,  standing  in  the  shade,  and  the  lustre  is  always  fiilly 
on  a  triangular,  square,  or  polygonal  bases,  metallic :  it  is  opaque.  The  fracture  is 
und  terminating  in  a  point  at  the  top ;  or  oneven.  It  is  brittie ;  its  hardness  is  such 
according  to  Euclid,  it  is  a  solid  figure,  con-  as  to  strike  fire  with  steel ;  its  specific  gra- 
sisting  of  several  trhmgles,  whose  bases  are  yity  is  from  4.6  to  4.8.  By  friction  it 
all  in  the  same  plane,  and  have  one  com*  exhales  a  sulphureous  smelL  This  odour  is 
mon  vertex.  strong  when  it  is  heated  before  the  blow- 

Hence  die  snperficte»pf  a  given  pyramid  pipe;  It  gives  at  the  same  time  a  blue 
is  easily  found  by  measuring  these  triangles  flame ;  and  at  length  a  globule  of  a  brown- 
separately ;  for  their  sub  added  to  the  area  iah  colour.  It  is  soluble  in  nitric  add, 
of  the  base,  is  the  surface  of  the  pyramid  with  the  disengagement  of  red  vapours.  It 
required.  It  is  no  Mn  easy  to  find  the  solid  i«  not  sensibly  magnetic.  Various  analyses 
content  of  a  given  pyramid ;  for  the  area  of  of  it  have  been  given :  according  to  those 
the  base  being  found,  let  it  be  multiplied  by  .  executed  by  Mr.  Hatchet,  it  consists  of 
the  third  part  of  the  height  of  the  pyramid, 
or  tiie  third  part  of  the  base  by  the  height, 
and  the  product  will  give  the  solid  content, 

as  is  demonstrated  by  Euclid,  lib.  1^.  prop.  

7.    If  the  solid  content  of  a  fhistrum  of  a  """" 

pyramid  b  required,  first  let  tiie  solid  con-  Berides  tiu9,  which  may  be  named  conip 
tent  of  the  whole  pyramid  be  found;  from  mon  Pyrites,  there  are  some  others  which 
which  subtract  tiie  solid  content  of  the  part    may  be  regarded  as  varieties  of  the  q^ccies, 
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^xA  wliicb  differ  prindpally  io  Bixnttare,  and  pyrotartaraus  acids:  but  they  are  not^ 

«>r  in  the  form  under  which  they  occar.  known  to  be  only  the  acetic  dugmaect  l»jr 

The  striated  or  radiated  pyrites  presents  the  presence  of  a  peculiar  oil. 
tt  striated  fracture,  the  striae  being  generally        PYROMETER,  an  instnnnent  for  mea- 

diTerging*  siiring  the  expansion  of  bodies  by  beat* 

It  is  rather  more  liable  to  tarnish  than  The  whole  art  in  forming  an  instnuncst^ 

the  preceding,  and  decomposes  more  rea-  adapted  to  this  purpose,  is  so  as  to  render 

dily  in  a  humid  atmosphere*    Acoortling  to  it  capable  of  showing  very  small  espas»- 

Mr.  Hatchers  analysis,  it  consisUi  of  sions  of  solid  bodies.   Different  inBtromeDC* 

have  been  invented  for  this  purpose ;  of  the 

Sulphur 54  greater  number  of  which  it  is  scarcely  sie- 

Iron....- "46  cessary  to  give  a  detailed  account.    The 

^00  difficulty  of  contriving  an  unexceptioimble 

""""^  uistmment  of  tliis  kind  has  arisen  partij* 

The  caplUary  pyrites  occuri  in  delicate  ifom  the  difficulty  of  finding  a  substasoe 

capiUaiy  crystals,  grouped,  parallel,  diverg-  not  liable  to  be  altered  by  a  high  tempera- 

ing,  or  hiterwoveo,  slightly  flexible,  haytqg  ture,  and  which  shall  snfier  a  chaqge   o£ 

a  metallic  lustre,  and  a  colour  passing  from  volume  sufficiently  perceptible  to  be  aeca- 

yellow  to  steel-grey.    There  i«,  lastly,  the  rately  measured ;  and  partly  from  that  of 

hepatic  pyrites,  so  named  irom  the  liver-  finding  a  measure,  which  shall  not  itaelf 

l^wn  colour,  which  It  assumes  from  expo-  be  affected  by  the  high  temperature,  and 

sure  to  the  air.    In  the  iresli  fincture  its  be,  at  the  sami>  time,  sufficiently  delicate, 
colour  Is  pale   brass-yellow,   inclining  to        The  pyrometer  in  which,  perhaps,  Ifaeae 
ateel-grey.     It  occurs  ma5sive,  of  various .  difficulties  have  been  most  efifectially  sar* 

imitative  forms,   and   crystallised  in  six*  mounted,  and  which  has  come  into  moat 

aided  prisms,  or  six-sided  pyramids :  it  has  general  use,  b  that  invented  by  the  late 

•  less  lustre  than  the  others,  and  is  more  sub-  Mr.  Wedgwood.    Tlie  pure  earth,  named 

ject   to  decom|M>8iUo&     What  has  been  alumma,  and  the  different  earths,  (the  days) 

Bamed  amgnetic  pyrites,  distinguished,  as  m  whidi  it  predominates,  have  the  singular 

Ifae  name  miplies,  by  its  magnetic  quality,  property  of  not  expanding,  but  of  contract- 

of  which  the  others  are  destitute,  has  been  ing  by  heat    This  contraction  b^ins  to 

considered  as  forming  a  distinct  species,  become  evident,  when  the  clay  is  raised  to 

Its  colour  is  deeper,  being  intermedute  a  red  heat,  it  continues  to  proceed  until 

between  brass*yeUow  and  copper  red,  and  it  vitrifies,  and  the  total  contraction,  ia 

approaching  even  to   brown,    often   tar-  pure  clays,  exceeds  considerably  one^burth 

Bished !  its  lustre  is  also  inferior,  but  is  part  of  tlie  volume  in  every  direction.    It 

f tUl  metallic.    It  occon  only  massive  or  occurred  to  Mr.  Wedgwood,  that  from  thia 

disseminated.    Its  firacture  is  compacts  it  property,  it  might  be  employed  m  the  con- 

ii  hard  and  brittle :  its  specific  gravity  is  struction  of  a  pyrometer.    ITie  contncUoQ 

4.6.     It  appcm  from  Mr.  Hatchet's  anar  that  the  chiy  suffers  is  permanent,  or  it  does 

lysw  of  It  to  differ  fnm  the  other  iron  py-  not  return  to  its  former  dimensions,  when 

rites,  in  contammg  a  larger  proportion  of  cold.   The  degree  of  contraction  it  has  saf- 

■wtal,  to  which,  no  doubt,  its  qmhty  of  ffercd,  therefore,  can  be  ascertained  vritboat 

being  attracted  by  the  magnet  u  owing.  any  source  of  fallacy,  and  will  mdicate  the 

PYROLA,  in  botany,    winter-green,  a  extreme  of  temperature  to  which  it  has  been 

genus  of  tlie  Decandria  Monogynia  class  exposed. 

and  order.  Natural  order  of  Bicomes.  This  pyrometer  consbts  of  a  gnage,  com- 
Erica,  Joaien.  Essential  character:  ca-  posedoftwostraigbt  pieces  of  brass,  twen- 
]yx  five-parted ;  petals  fkw ;  capsule  supe-  ty-four  inches  long,  divided  into  incites  and 
nor,  five-celled,  openmg  at  the  corners,  tenths,  and  fixed  in  a  brass  phite,  so  as  to  con- 
many  seeded;  anthera  with  two  pores,  verge ;  the  space  between  them,  at  the  one 
There  are  six  species,  natives  of  the  North  extremity,  being  five-tenths  of  an  incli,  and 

^^«Kft*  wr.  •^  ^®  ^^^^  three-tenths.    The  pyrometri. 

FYROLIGNOUSandPYROTARTAROus  cal  pieces  of  clay  arc  small  cylindew,  flat- 

^eidi.    When  wood  is  distilled  in  close  ves-  tened  on  one  sid^  made  in  a  mould,  so  as 

vols,  it  always  yields  more  or  lea  of  an  to  be  adapted  exactly  to  the  wider  end. 

acid  juice:   the  same  remark  appKes  to  It  is  evident,  that  in  expos'mg  one  of  these* 

^e  salt  called  tartar.    T|iese  liquids  were  pieces  to  a  high  temperature,  the  contract 

distingnished  by  the  name  of  pynolignous  tion  it  has  suffered  may  be  measured,  by 
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the  length  to  which  it  can  be  slid  into  the  presses  against  a  bended  lever  of  ptatnly 

converging  groove  or  gage.  the  longest  arm  of  which  forms  an  indes 

Hie  utility  of  this  instrument,  it  was  ob-  to  a  gradnated  arc.    The  expansion,  which 

vioiis,  would  be  much  increased  by  con-  the  rod  of  metal  suffers  from  exposure  to 

necting  it  with  the  mercurial  thermometer,  heat,  Is  indicated  by  the  change  of  posi^ 

and  by  ascertaining  the  proportion  between  tSon  in  this  index.    The  mass  of  clay,  being 

the  degrees  of  each ;  and  this  was  done  by  higlily  baked,  will  not  introduce  any  im« 

Mr.  Wedgwood.    Tbe  scale  of  his  pyrom^  portant  error  from  its  contraction ;  and  the 

ter  commences  at  red-beat  fully  visible  in  expansion,  whidi  it  may  suffer  during  the 

day-light     The    mercurial    thermometer  exposure  to  heat,  will  affect  only  the  small 

cannot  easily   measure   any   temperature  distance  between  the  axis  of  motion  of  the 

above  500»  or  550^;  and  hence,  between  index,  und  the  point  of  contact  of  the 

the  termination  of  the  scale  in  the  one,  and  plate,  so  as  rather  to  diminish  the  effect 

its  commencement  in  the  other,  there  is  than  to  increase  it.    I^Utina,  liaving  the 

a  range  of  temperature  requiring  to  be  important  advantage  of  not  melting  by  any 

measured.    This  Mr.  Wedgwood  did,  by  heat  we  have  to  measure,  and  of  not  sut« 

the  expansions  of  a  square  piece  of  silver;  fering  any  chemical  change  from  it,  is  well 

measured  in  a  gage  of  earthen-ware,  con-  adapted  to  the  construction  of  a  pyro^ 

structcd  in  the  same  way  as  his  pyrometer;  meter. 

and  by  the  same  method^  he  found  out  Besides  these,  various  metallic  pyronie« 
the  proportion  between  each  degree  of  his  ters  have  been  invented  capable  of  mea* 
scale,  and  that  of  any  of  the  usual  tber-  soring  low  temperatures,  by  the  expansion 
momctrical  scales.  Each  degree  of  his  py-  being  multiplied  by  the  aid  of  wheels, 
rometer  he  found  to  be  equal  to  130*^  of  levers,  or  other  mechanical  coutrivanccs^ 
Fahrenheit.  The  eommenccment  of  his  er  being  magnified  by  microscopes.  Such 
scale,  or  the  point  marked  0,  corresponds  are  tiie  pyrometen  of  Moschenbroeck; 
with  1077|<*  of  Fahrenheit's  scale.  From  that  described  by  Ferguson ;  one  invented 
these  data,  it  is  easy  to  reduce  either  to  by  Mr.  ElUcot,  with  which  he  measured 
the  other,  through  their  whole  range.  The  the  expansions  of  various  metals;  one  by 
scale  of  Wedgwood  includes  an  extent  of  Mr.  Smeaton,  and  applied  to  the  same  pur- 
temperature  eqtul  to  about  39,000^  of  Fah-  pese ;  Mr.  Ramsden's,  superior  to  the. pre* 
tenheit,  or  54  times  as  much  as  that  be-  ceding  ones  in  delicacy  and  accuracy  ;  Mr. 
tween  the  freezing  and  boilmg  points  of  Crichton*s,  in  which  advantage  is  taken  of 
mercury.  Its  commencement,  as  has  been  tlie  difference  of  expansion  between  a  rod 
stated,  is  at  I077f^  of  Fahrenheit,  or  red  of  zinc  and  a  rod  of  iron,  to  give  a  curva- 
heat  fully  visible  in  daylight ;  its  extremity  ture  to  the  bar  composed  of  the  united 
is  240^ ;  but  the  highest  heat  that  he  mea*  rods,  proportioned  to  the  temperature  to 
snred  with  it  is  160",  or  SI, 877^  of  Fah-  which  they  are  raised ;  by  which  bending 
renheit;  being  the  temperature  of  a  small  motion  is  given  to  an  index  that,  at  its 
aii^fimiace,  and  30^  of  Itis  scale  above  the  other  extremity,  where  the  scale  is  marked, 
point  at  which  cast-iron  melts.  describes  a  considerable  space ;  and,  lastly, 

Guy  ton  has  proposed  a  pyrometer  for  one  by  Regnier,  on  a  principle  somewhat 

measuring  higli  temperatures,  in  which  pla-  similar,  of  which  a  report  is  presented  to 

tina,  a  metal  not  fivible  even  at  very  in-  the  Fkench  National  Institute.    The  strict 

tense  heats,  is  employed  as  the  measure  accuracy  of  these  tnstrnments  may,  from, 

of  expansion.    A  rod  or  plate  of  this  metal  the  nature  of  tiieir  coustroctioa,  be  regarded 

is  placed  horizontally  in  a  groove  framed  as  doubtful.  It  has  been  fotmd,  by  EllicoPs 

in  a  mass  of  hardened  white  clay ;  one  ex-  pyrometer,  that  the  expansion  of  bars  of 

tremity  of  the  rod  is  supported  on  the  mass  different  metals,  by  the  same  degree  of 

which  terminates  the  groove ;   the  other  beat,  is  as  follows : 

Gold.  Silver.  Brass.  Copper.  Ir«a.  Steel.  IjMd. 

,  73  103  95  89  60  66  149 

PYROMUCUS  add.  When  sugar  and  add.  It  is  now  known  from  the  recent  ex- 
other  sweet  tasted  substances  are  distilled,  periments  of  Fourcroy  and  Vauquelin,  that 
among  other  products  there  is  always  a  this  acid  is  nothing  else  than  tlie  acetic, 
notable  quantity  of  an  acid  liquid.  This  acid,  holding  in  solution  a  portion  of  empyreoma* 
v^hen  rectified,  obtained  tiie  names  of  sy*  tic  oil. 
rapotts  acid,  and  afterwards  pyromncous        FYROPE,  in  mineralogy,  a' species  of  th« 
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Tivat  geaiM.  Its  colour  is  dark  blood  red, 
which,  when  held  between  the  eye  and  the 
light,  falU  strongly  into  yellow.  It  occurs 
,  in  angular  gruns,  which  are  imbedded,  but 
never  ciystallized ;  it  is  completely  transpa- 
rent and  hard  ;  specific  gravity  abovt  3.8. 
It  is  composed  of  ^ 

Silica 40.00 

Alumina 28.50 

Magnesia 10.00 

Ume 3.50 

Oxide  of  iron 16.50 

■  manganese      0.25 

98.75 
LoM I.t5 

100 

It  is  found  in  many  parts  of  Germany ; 
also  in  Fifeshire  in  Scotland,  in  the  sand  of 
the  8ea-€hore.  It  is  employed  in  almost 
eveiy  kind  of  jewelry,  and  generally  set  in 
gold'ibiL  The  very  small  grains  are  pow- 
dered, and  used  in  the  stead  of  emery  in 
cutting  softer  stones.  This  was  formerly 
considered  as  a  variety  of  fiie  garnet,  and 
denominated  tlie  Bohemian  garnet,  from  its 
occurring  in  that  country  in  great  beauty 
and  perfection.  Werner  has  given  the  title 
to  a  distinct  species,  on  account  of  its  co- 
lour, transparency,  aoa  want  of  crystallisa- 
tion. 

PYROI^HORUS,  in  chemistry,  a  com- 
pound substance,  which  takes  fire  on  the 
admission  of  the  atmospheric  air.  It  is  pre- 
pared by  exposing  to  heat  in  an  iron  pot, 
three  parts  of  alum,  with  one  part  of  flour; 
the  mixture  liquifies,  and  is  to  be  stirred 
constantly  till  the  whole  becomes  grey,  and 
easily  reducible  to  powder  while  hot. 

The  coarse  powder  is  put  into  a  coated 
phial,  so  as  nearly  to  fill  it ;  the  mouth  of 
the  phial  b  stopped  with  a  small  plug  of 
day,  and  is  placed  in  a  crucible,  and  snr- 
Munded  with  sand  up  to  the  neck.  The 
cmcible  is  heated  to  redness,  until  a  blue 
flame  appears  at  the  month  of  the  phial ; 
when  this  has  conthined  ten  minutes,  the 
crucible  b  removed  fi-om  the  fire,  and  the 
pliial,  when  sufficiently  cold,  b  accurately 
•topped.  Thb  substance  inflames  in  at- 
mospheric air ;  in  a  mobt  atmosphere,  the 
inflammation  is  much  more  speedy,  and^  in 
a  dry  air,  it  can  scarcely  take  place.  It 
iNims  also  very  brilliantly  in  oxygen  gas,  in 
nitrous  gas,  and  in  oxymuriatic  add  gas; 
smd  b  inflamed  by  the  sulphuric  and  nitric 
acids.    See  Alum. 

FYROSTRIA,  in  botany,  agenos  of  tht 


PYR 

Tetrandria  Monogynia  dass  and 
Natural  order  of  Rubiaceae,  Jusaien.  Ge- 
neric character:  calyx  very  small,  fonr- 
toothed;  corolla  bell-shaped,  five-cleft, 
mentose  in  the  throat;  stamiua  four ; 
one ;  stigma  capitate  ;  pericarpinm  drupe^ 
pear-shaped,  in^rior,  smalls  etghtstrealLed  ; 
nuts  eight,  one-seeded.  There  b  but  ooe 
species,  mz,  P.  salicifolia,  a  native  of  tbe 
island  of  Mauritius. 

PYROTECHNY,  b,  properly  speaking 
the  science  which  teaches  the  management 
and  application  of  fire  in  divers  operations  ; 
but  in  a  more  limited  sense,  and  as  it  b  com* 
mooly  used,  it  refers  chiefly  to  the  conapo- 
sition,  structure,  and  use  of  artificial  fire- 
works.   Tbe  ingredients  are,  1.  saltpetre^ 
purified  for  the  purpose :  t.  so^hur,  and  5. 
charcoal.    Gunpowder  b  likewise  nsed  bi 
the  composition  of  fire-works,  being  fint 
ground,  or  as  it  b  technically  termed,  mealed. 
Camphor  and  gum-benioin  are  employed  aa 
ingredients  in  odoriferous  fire-works.    Tbe 
proportions  of  the  materiab   ^ififer  very 
much  in  diflferent  fire-works,  and  the  or- 
most  care  and  precaution  are  necessary  m 
the  working  them  to  a  state  fit  for  use,  and 
then  in  the  mixing.    In  thb  work  we  cma- 
not  enter  on  tlie  subject  with  a  sufficient 
degree  of  minuteness  to  teach  the  method 
of  making  of  fire- works,  and  shall  therefore 
content  ourselves  with  a  brief  notice  of  the 
proportions  of  the  materiab  in  some  of  tbe 
more  common,  and  more  interesting  artidea 
in  use. 

The  charges  for  sky-rockets  are  made  of 
saltpetre,  four  pounds;  brimstone,  one 
pound ;  and  charcoal  one  pound  and  a  half; 
or  by  another  direction,  saltpetre,  foor 
pounds ;  brimstone,  one  pound  and  a  half ; 
charcoal,  twelve  ounces ;  and  meal-powder, 
two  ounces.  These  proportions  vaiy  agab 
according  to  the  size  of  the  rocket ;  m 
rockets  of  four  ounces,  mealed-powder, 
saltpetre,  and  charcoal,  are  nsed  in  the  pro- 
portions of  10  :  f  and  1 ;  but  in  very 
large  rockets  the  proportions  are  saltpetie, 
four ;  mealed- powder  and  sulphnr  one  each. 
When  stars  are  wanted,  camphor,  alcohol, 
antimony,  and  other  ingredients  are  re- 
quhred  according  as  the  stars  are  to  be  blse, 
white,  &c.  In  some  cases  gold  and  silfer 
rain  b  required ;  then  brass-dnst,  steel-dart, 
saw-dust,  &c.  enter  into  the  compodtiOB  ; 
hence  the  varieties  may  be  afanost  indefinite. 
With  respect  to  colour,  sulphnr  gives  a 
blue,  camphor  a  white  or  pale  colow,  sslt- 
petre  a  clear  white  yeUpw,  sal-ammoniae  a 
greeoi  antimony  a  reddiib^  roui  a  cojiper 
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colour.  These  materials  require  prepan- 
tioo  before  tbey  are  fit  fgr  use  ;  and  before 
a  penon  can  be  qualified  for  the  bosiness  of 
fire-work  making,  he  most  ondersland  the 
method  of  making  the  monldSy  cases,  &c. 
and  be  acquainted  with  the  instruments 
nsed  in  the  art,  Iheir  dimensions  and  mate- 
rials. To  discuss  the  several  topics  con- 
nected with  the  business,  would  require  a 
apace  Tory  mnch  larger  than  could  be 
larded  hi  this  work,  we  shall  therefore 
content  ourselves  with  this  notice,  referring 
our  readers  to  distinct  treatises  on  the  sub- 
ject, whidi  are  to  be  found  in  the  EngUsh 
and  fVench  famgnage. 

PYRUS,  m  botany,  a  genus  of  the  Ico- 
sandria  Pentagynia  chiss  and  order.  Natu- 
iml  order  of  Pomacev.  Rosacess,  Jossieu. 
Essential  character :  calyx  fivo-deft;  petals 
tre;  pome  inferior,  five-celled,  many- 
seeded.  Hiere  are  thirteen  species,  with 
many  varieties.  The  P.  communis,  com- 
■lon  peaiwtree,  grows  to  a  lofty  height,  with 
upright  branches,  the  twigs  or  brauchlets 
hanging  down;  leaves  elliptical,  obtuse, 
serrate ;  the  younger  ones  clothed  with  a 
deddnoos  cotton  underneath  and  along  the 
edge;  stipules  linear;  flowers  in  terminat- 
ing rillose  corymba;  corolla  snow-white; 
pome  produced  at  the  base;  hard  and 
acerb,  in  the  wild  state,  with  five  cells  in 
the  middle,  each  two-valved,  containing  two 
seeds.  The  wood  of  the  pear  is  light, 
smooth,  and  compact ;  it  is  used  by  turners, 
also  fiir  joiners*  tools,  for  picture  frames,  to 
be  stained  black ;  the  leaves  aflbrd  a  yeUow 
dye,  and  may  be  used  to  give  a  green  to 
bhied  cloths:  the  juice  of  the  Irnit  ferment- 
ed is  called  Perry.  The  P.  mains,  common 
apple-tree,  is  Teiy  spreadmg,  vrith  the 
branchce  and  twigs  irregular  and  twisting, 
more  horiiontal  than  in  the  pear;  leaves 
ovate,  seirate,  the  younger  ones  pubescent 
underneath;  stipules  linear;  flowers  in  ter- 
minating sessile,  vilkwe,  umbels;  eoroUaa 
white  imide,  and  finely  tinged  with  red  on 
the  outside;  fiuit  roundish,  umbilicate  at 
the  base,  add.  Hie  vrood  of  the  wild  ap- 
ple is  tolenbly  hard ;  it  turns  very  clean, 
and  when  made  into  cogs  for  wheels,  ae- 
quiret  a  polish,  and  lasts  a  long  time ;  the 
bark  afibrds  a  yellow  dye ;  the  add  juice  of 
the  firuit  is  caDed  veijuice ;  it  is  much  used 
in  recent  sprains,  and  in  other  oases,  as  an 
astringent  or  repellent.  For  a  foil  descrip- 
tion of  the  nnnenms  varieties  of  pears  and 
apples,  the  reader  is  referred  to  Martyn*s 
of  BtlUar's  **  Oardanar^  and  Bota- 
DktioMiy.'* 


PYT 

PYTHAGORAS,  in  biography^  one  df 
the  greatest  pbilosopliers  of  antiquity,  was 
bom  about  the  forty-seventh  Olympiad,  or 
590  years  before  Christ.  His  father^s  prin- 
cipal residence  was  at  Samos ;  but  being  a 
travdling  merchant,  his  son  Pythagoras  vras 
bom  at  Sidon,  in  Syria ;  but  soon  retum- 
ing  home,  our  philosopher  was  brought  up 
at  Samos,  where  he  was  educated  in  a 
manner  that  was  answerable  to  the  great 
hopes  that  were  conceived  of  him.  He  was 
called  ^  the  youth  with  a  fine  head  of  hair ;" 
and  from  the  great  qualities  that  soon  a|^ 
peared  in  bun,  he  was  regarded  as  a  good 
genius  sent  into  the  world  for  the  benefit  of 
mankind. 

Samos,  however,  afforded  no  philosophers 
capable  of  satisfying  his  thirst  for  know- 
ledge;  and  therefore,  at  eighteen  yean  of 
age,  he  resolved  to  travd  in  quest  of  them 
elsewhere.  The  fiune  of  Pberecydes  diew 
him  first  to  the  isUnd  of  Syros;  from  hence 
he  went  to  Miletus,  wtere  he  convened 
with  Thales.  He  then  travelled  to  Phceni- 
da,  and  steyed  some  tim^at  Sidon,  the 
pbice  of  his  birth;  and  from  hence  he  pas- 
sed into  Egypt,  where  Thales  and  Solon  had 
been  before  him. 

Having  spent  twenty-five  yean  in  Egypt, 
to  acquire  all  the  learmqg  and  knowledge 
he  could  procure  in  that  country,  with  the 
same  view  he  travelled  through  Chaldea, 
and  visited  Babylon.  Returning  after  some 
tfane,  he  went  to  Crete ;  and  firom  hence  to 
Sparta,  to  be  nistracted  m.  the  laws  of  Mi- 
noi  and  Lycurgus.  He  then  returned  to 
Samos;  which,  finding  under  the  tyranny 
of  Polycrates,  he  quitted  again,  and  visited 
the  several  countries  of  Greece.  Passing 
through  Peloponnesus,  he  stopped  at  Pbo- 
lius,  where  Leo  then  reigned ;  and  in  his 
conversation  with  that  prince,  he  spoke 
with  so  mnch  eloquence  and  wisdom,  that 
Leo  vraa  at  once  ravished  and  surprised. 

Vnm  Peloponnesns  he  went  into  Italy, 
and  pawed  some  time  at  Hendea  and  at 
Tarentnm ;  but  made  hb  chief  residence  at 
Croton;  where,  after  reforming  the  man- 
nen  of  the  dtiaens  by  preaching,  and  esta- 
blishing the  city  by  wise  and  pradent  coun- 
sels, be  opened  a  school,  to  display  the 
treasures  of  wisdom  and  learning  he  pos- 
sessed. It  is  not  to  be  wondered  that  he 
was  soon  attended  by  a  crowd  of  disdples, 
who  repaired  to  him  from  diflereut  parts  of 
Greece  and  Italy. 

He  gave  bb  scholars  the  rules  of  the 
Egyptian  priesti,  and  made  them  pass 


PYTHAGORAS. 

ftrovgfi  the  austerities  which  he  himself  ordered  him  to  be  pot  to  death, 

had  endored.    He  at  first  enjohned  them  a  though  the  lectures  of  the  philosopher  conld 

fite  years*  silence  in  the  school,  daring  make  no  impression  on  the  tyrant,  yet  ttsry 

^hidi  tliey  were  only  to  hear;  after  which  were  sufficient  to  reanimate  the  Stdliajis, 

leave  was  given  them  to  start  questions,  and  and  to  put  'them  upon  a  bold  actioiL.      In 

to  propose  doubts,  under  the  caution,  how-  short,  Phalaris  was  killed  the  same  day  that 

ever,  to  say,  **  not  a  little  in  many  words,  be  had  fixed  for  the  death  of  the  phOoa^ 

but  much  in  a  few."    Having  gone  through  pher. 

their  probation,  they  were  obliged,  before        Pythagoras  had  a  great  veaeimtkwi   Ibr 

they  were  admitted,  to  bring  all  their  for-  marriage;  and  therefore  himself  narried  at 

tune  into  the  common  stock,  which  was  Croton  a  daughter  of  one  of  the  chie^ 

managed  by  persons  chosen  on  ptirpose,  and  of  that  city,  by  whom  he  had  two  som 

called  cBConomists,  and  the  whole  commu-  a  daughter.    One  of  the  sons  soccwded 

Dity  had  all  things  m  common.  fiither  in  the  school,  and  became  the 

The  necessity  of  concealing  their  mys-  of  Empedocles.      The    daughter, 

teries  induced  the  Egyptians  to  make  use  of  Damo,  was  distingnished  both  by  her  leam- 

three  sorts  of  styles,  or  ways  of  expresi^ng  ing  and  her  virtues,  and  wrote  ao  exeeUeat 

their  thoughts;  the  simple,  the  hieroglyph^-  commentary  upon  Homer.     It  is  reiated^ 

cal,  and  the  symbolical.    In  the  simple,  that  Pythagoras  had  given  her  aonae  of  his 

they  spdke  plainly  and  intelligibly,  as  in  writings,  with  express  commands  not  foim^ 

common  convenation ;  in  the  hieroglyphical,  part  diem  to  any  but  those  of  bis  owra  €^ 

they  concealed  thehr  tlionghts  under  certain  mily ;  to  which  Dame  was  so  scmpuloady 

images  and  characters;  and  in  the  syroboli-  obedient,  tliat  even  when  she  was  rcdaced 

cal,  they  eiLplained  them  by  short  expras-  to  extreme  poverty,  she  refused  a  great  aam 

aions,  which,  under  a  sense  plain  and  simple,  of  money  for  them, 
included  another  wholly  figurative.    Pytha-        From  the  cotmtry  in  wh?ch  Pytfaagoeai 

goras  borrowed  these  three  difiei^t  ways  thus  settled  and  gave  his  instmctSon,  Us  m^ 

from  the  Egyptians  in  all  the  instructions  ctety  of  disciples  was  called  the  Italic  sect  of 

he  gave;  but  chiefly  imitated  the  syrabo-  philosopben,ind  then- reputation  eentioaed 

lical  style;  which,  he  thouglit  very  proper  for  some  ages  afterwards,  when  the  Acade« 

to  inculcate  the  greatest  and  most  impor-  my  and  the  Lycaeum  united  to  obscure 

tant  troths;  for  al  symbol,  by  its  double  swallow  up  tlie  Italic  sect, 
•ense,  the  proper  and  tlie  figurative,  teaches        Pythagocas's  disciples  regarded  the 

two  tilings  at  once ;  and  nothing  pleases  the  of  their  master  as  the  oracles  of  a  god ;  his 

mind  more  than  the  double  image  it  repre-  authority  alone,    though  unsupported  by 

jents  to  our  view.    In  this  manner  Pytha-  reason,  passed  with  them  for  reason  itself; 

goras  delivered  nnany  excellent  things  con-  they  looked  upon  him  as  the  most  perfect 

ceraing  God,  and  the  human  soul,  and  a  image  ofGod  among  men.    His  house  was 

great  variety  of  precepU,  relating  to  the  called  tlie  temple  of  Ceres,  and  hb  court 

conduct  of  life,  political  as  well  as  civil;  he  yard  tlie  temple  of  the  Mnses :  and  when 

made  also  some  considerable  discoveries  and  he  went  into  towns,  it  was  said  he  weat 

advances  in  the  arts  and  sciences.    Thus,  thither,  ''  not  to  teadi  men,  bat  to  heal 

among  tiie  works  ascribed  to  him,  there  are  them.'' 

not  only  books  of  physic  and  books  of  mo-        Pythagoras  was  persecuted  by  bad  omq 

rality,  like  thatcontakied  in  what  are  called  in  the  last  years  of  lib  life,  and  some  say  he 

his  **  Golden  Verses,"  but  treatises  on  po-  was  killed  in  a  tnmult  raised  by  them  against 

litics  and  theology.    All  these  works  are  him;  but  according  to  others,  he  died  a 

lost;  but  the  vastiiess  of  his  mind  appears  natural  death  at  90  yeais  of  age,  about  497 

from  the  wonderfiil  tlungs  he  peiformed.  years  before  Clirist. 
He  delivered,  as  antiquity  rehtes,  several        Beside  the  high  respect  and  vcneratioa 

cities  of  Italy  and  Sicily  from  the  yoke  of  the  world  has  always  had  fa^  ]*}-th^ons, 

glavery;  he  appeased  seditions  in  othen;  on  account  of  the  excellence  of  fab  wisdom, 

and  he  softaned  the  manners,  and  broaght  his  morality,  his  theology,  and  pofities,  he 

to  temp^  the  most  savage   and  unnily  ivas  renowned  as  learned  in  all  the  scieoces, 

spirits  of  several  people  and  tyrants.    Pha-  and  a  considerable  inventor  of  many  thmgs 

Uris,  the  tyrant  of  Sicily,  it  is  laid,  was  the  in  them ;  as  arithmetic^  geometry,  aBtrooo* 

only  one  who  could  withstand  the  remon-  my,  music,  6cc    In  arithmetic,  the  coiumu 

atrancea  of  Pyfiiagoras;  and  he  it  seems  multiplication  table  is,  to  this  day,stia  eOL- 

ao  enraged  at  hh  diMonmaa^  that  he  ed  PythagoraTs  table.    la  geometry,  tth 


<i  QUA 

mai  h«  invwted  many  tbeoremi,  partico-  rem  tpUm ;  and  it  Ike  mow  m  tbat  hUiif 

Inriy  tlNie  thf«e  ^— 1.  Only  thrae  polygoiH,  revived  by  Copevnkot.  Be  fintdiMOveied 

€w  re^ar  plane  fi^ara^  can  fill  ap  the  that  Loctfer  and  Hetperai  were  bat  one  and 

apace  aboat  a  point;  m».  the  eqoUateral  the  nme,  being  the  plan^  Venoa,  thongh 

triaagley   the   tqaarey  and    the  hexage^  fenneriy  thoaght  to  be  two  difiereni  ttaiv. 

S.  The  awn  of  the  three  angles  of  every  The ,  invention  of  the  obli^ty  of  the  aa- 

triangle  ia  eqnal  to  two  right  aaglea.    3.  In  diac  u  likewiie  aicribed  to  him*    He  first 

Miy  rightangled  triangle  llie  sqnare  on  the  gave  to  the  worid  die  name  Kosaiasy  fitMi 

lengest  side  is  equal  to  both  the  squares  on  the  order  and  beanty  of  aH  dungs  oasspra- 

the  two  shorter  sides.    For  the  disoovery  of  bended  in  it;  asserting  that  it  aras  aasda 

this  last  theeran,  some  aatfaors  say,  he  according  to  musical  proportian:  Ibr  as  he 

ofiarad  to  the  gads  aheeatomb,  or  asacri.  held  that  the  »Nn,  by  him  and  hisfbUowcn 

lioe  of  a  hundred  oxen.  Ptatsrcb,  however,  tensed  the  fiery  globe  ef  nnitjs  was  seated 

aays  it  was  only  aaa  ex;  and  even  that  is  in  the  midst  of  the  nnivene,  and  the  earHi 

qacatemd  by  Cicens  as  inconsistent  with  and  planets movfaig  arsnnd  ldm»  sa  beheld 

Us  doclrine«  which  forbade  bloody  sacri>  that  the  seven  planetB  had  an  harmoaiaai 

ficai.    Themore accarale theraibie my, he  motten^  and  their  distanem  from  the  sm 

aacrificed  an  ox  made  of  floor,  or  of  day,  cotimpond^  to  the  asasiesl  hmrvals  or 

and  Platarch  even  doubts  wfaether  such  divisieus  of  the  meuadmrd.* 

ice,  whatever  it  was,  was  made  for        Pythagoras  and  his  foUoweia  held  the 


the  said  tlieoreni,  or  for  that  cnnceming  the    traasmigration  of  souls,  making  fiiem  sue- 
parabola,  whicfa  it  vraa  smd  Pythagoras  also    cessively  occupy  one  body  after  unather; 


fMudauL  on  which  account  they  abstamedfram  fleshy 

In  astronomy  hb  laifeMtioMS  were  amny  and  lived  chiefly  on  vegetables. 

wmA  gr^t«  It  is  reported  that  he  discovered  PVIHAOOREANS,  a  sect  of  ancient 

or  laaiatainwl  the  true  system  of  the  woiM,  pfailosophen,  so  denomiimted  flwm  their 

which  places  the  sen  in  the  etntre,andmakes  bemg  the  foUovrem  of  Pythagoras  of  SawMi 

all  the  planets  revolve  about  him:  flom  him  See  PTTHAUonAt. 
it iito  this dqr  called  the oM,  or  Pythago* 


Q. 

QOrq,  flw  sixteenth  letter,  and  twdflh  .tity,  or  quantum;  ttns^  a— f  phyticiaa^ 

'  conaonant,  of  our  alphabet,  but  is  q.  pi.  is  quantum  placet,  i.  e.  as  much  aa 

nottobelbimdeitherintheO^eek, oldlA>  you  please  of  athhig;  and  q.s.  qnaatnm 

tin,  or  Saxon  alphabets ;  and,  indeed,  some  aafficit,i. «.  m  much  mis neceanry.  Q. B. D. 

would  entiraly  ezchide  it,  pretending  that  among  nwthenmticiaBa,  isquod  eratdeasen* 

k ought  to  be  used  wherever  this  occurs,  strandum, i.e.  vrhicfa  wm  te  be  demonstrat- 

However,  mH  ii  Armed  in  the  voice  la  a  ed;  and  Q.  E.  F.  quod  erat  fiiciendum,  L  t. 

dMfcimt  asanacr,  it  is  undoubtedly  a  dil-  whichwm  to  be  done.    Q.D.  among  gram- 

tfaKt  letter;  for  hi  expressing  this  sound  muum,  u  quasi  dictum,  i. «.  as  if  it  were 

the  cheeks  are  contracted,  and  the  Hps,  f^id. 

particuiMty  the  vm^wt,  are  pot  mto  QUACK,  a  medical  unposter,  who  «  for 

aeaanlMr  fiirm,  lor  the  passage  of  the  |^  good  of  the  paMic,"  and  "  by  the  bles- 

■■JJJ*         .  ,    .  smgofOod,"  undertakes  with  his  powdeit, 

V*  ^  Is  never  •*"^^"  /y^*  ^i."  potions,  or  (alsam,  to  cure  •*  all  diMmlers." 

fimjanitian  with u,  ashi  fuaMy,  fwsfisn,  ^^^^^  ignorance  and  blasphemy  unite  la 

fiitte,fMS«<,dcc.  and  never  eadi  any  EagUsh  picking  the  pockets  and  ruiidiV  the  consti- 

^"^^  tntion  of  thousands  of  credidoiH  people  la 

As  auuamrai,  Q  Mauds  fiy  500;  and  with  lUsand  other  countries.   The  pretensiaa 

admhoverit,  thus,  Q, for 500,000.  to  Infallibility  in  any  one  medicins^  as  a 


UsedaBaBabbreviatara,q.ii0lfietquaB»    con  for  any  oat  ditarder,  is  next  to  ab- 
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Bord;  nmehmore  ridicnioin  is  it  th«i  to  madied  on  its  ircb,  and  inchidea   ISO^ 

fiq>pose,  that  any  medicine  will  vemove  all  real  measoremeot.    This  is  pecnliariy 

kinds  of  complaints.  culated  for  the  observation  of  fuiooa 

Every  medicine  possesses  active  propei^  tial  bodies,  so  as  to  ascertain  their  dis 

ti^  or  it  does  not.    If  it  be  active,  it  most  at   any  particular   moment:     thin 

be  dangeroos  to  apply  it,  indiscriminately,  could  not  be  effected  by  an  insi 

to  persons  of  every  age,  and  vrithont  regard  which   embraced  only  90°;   wberen*    '■re 

to  their  habits  of  living.    An  active  medi-  rarely  find  any  two  phinets  siutahle  to  tlse 

Gine,whidi  might  be  veiynseiiil  in  strength-  purposes  of  navigation,  at  so  great  a   «lis- 

ening  a  debilitated  constitution,  wonld  be  tancc  as  1S0<^. 

highly  injnrioQS  if  exhibited  in  an  acute  rheu-        The  manner  in  which  the  qnadmnt   is 

matism,  or  other  inflammatoiy  disorder,  and  held,  relieves  it  from  the  effect  of  the  vea- 

vies  vena ;  consequently,  an  application  of  BtS^6  motion ;  although,  in  the  first  iantaaoev 

the  same  remedy  m  all  cases  can  hardly  fiul  some  difficulty  may  occur  in  asitis^  the 

of  being  fiitBl  in  some.    Should  the  medi-  body  to  the  rolling,  or  pitching,  of  a  wrmii.  I ; 

due  be  inactive^  which  happily  is  often  the  yet,  in  a  veiy  short  time  the  opermtor  wriB 

case,  it  can  be  of  no  other  utility  than  to  become  so  habitoated,  as  to  oFcroome  Ihnt 

jrotk  upon  the  patient's  imagination,  and  trifling  impediment 

amuse  him  while  his  pocket  is  picked.    See        Hadley 's  qoadrAnt  (or  his  sextant)  is  the 

Medical  Dict.  only  instrument,  hitherto  known,  c»  which 

QUADRANGLE,  in  geometiy,  the  same  the  mtriner  can  depend  for  a  corrwct  ob- 

with  a  quadrilateral  figure,  or  one  consisting  servation.    It  may  be  called  the  ^  portable 

of  four  sides  and  four  angles.    To  the  chss  observatory."    The  first  Jdea'  of  thh  ii»* 

of  quadrangles  belong  the  square,  parallelo-  chine  originated  with  Ihe  celebmtad  I>r. 

gram,  trapesuun,  rhombus,  and  rfaomboides.  Hooke;   it  was  completed  by  Sir  iMac 

A  square  is  a  reguhr  quadrangle  a  trape-  Newton,  and  first  offered  to  the  pohiic  by 

•mm an  inregubv one.  Mr.  Hadley:, however,  it  has  nodei;goae 

QUADRANS,  the  qnarter   or  fourth  many  changes  dnce  that  time.    The  grcstf 

part  of  any  thing,  i^articuhrly  the  as,  or  perfection  it  exhibits,  with  respect  la  the 

pound.  accuracy  of  the  angles  it  defines,  ia  ^lat- 

QUADRANT,  denotes  a  mathematical  derably  enhanced  by  the  facility  vrith  which 

instrument,  of  great  service  in  astronomy,  it  may  be  rectified ;  so  that  erron  amy  he 

and,  cousequentfy,  in  navigation,  for  taking  avoided:  a  matter  of  supreme  iraportaace, 

the  altitudes  of  the  son  and  stars ;  as  also  when  we  consider  the  rough  us^ge  to  whidi 

for  taking  angles  in   surveying.    Those  the  instrument  is  subject ;  and,  that  an  er- 

chiefly  in  use,  are  Adams^a,  Cole's,  Gun-  ror  of  one  degree  in  the  index  makes  twa 

ter*8,  Hadley's,  Sutton's,  or  Colliu*s,  the  in  the  observation. 

horodictical,  the  sinical,  the  a8ti>onomiGal,        Descriplioii  of  Hadley^$QmadrmU,  (Fig.  1, 

and  the  common  surveying  quadrant  Many  Plate  XIII.  MisceL)  shows  the  quadrant,  aa 

of  thtisenre  made  of  wood,  generally  ebo«  usually  constnicted.    The  following  parts 

ny,  mounted  with  ivory ;  hot  such  are  sub-  compose  the  mstnunent.    B  C,  the  arc  of 

ject  to  warp,  which  occasioos  those  made  45' :  AD,  the  index,  moving  on  a  pivoc» 

of  brass  to  be  preferaed  for  very  hot  or  under  the  centre  of  the  index-glass,  £ : 

very  cold  climates ;  though  tlieir  expansion  which  glass  is  ui  the  exact  directioa  of  the 

and  contraction,   under  various  tempera-  index,  and  stands  at  right  aqgles-opon  it. 

ments,  b  some  drawback  on  their  merits :  F,  the  fi>re-horizon-glass,  which  receivei 

however,  that  being  the  lesser  evil,  and  the  reflection  fiom  the  index-glass.    G,  the 

scarcely  ever  amounting  to  more  than  two  back-horiaon-glass.    The  fiirmer  stands  pa* 

or  three  seconds  m  the  whole  arch  of  the  nllel  with  the  leg,  AC ;  the  latter  at  right 

quadrant,  cannot  be  considered  as  any  great  angles  thereto.    K  is  a  pivot,  on  which 

defect.  three  dark  ghsses,  or  screen^  move^  sq  thst 

Althou^  these  imtruments  are  generally  any  one,  or  more,  may  be  placed  betweea 

termed  quadrants,  they  are,  'm  trath,  but  theindex-gfaasand  tbehorison-gha,  todi* 

octants,  ^ce  they  occupy  but  one-eighth  of  minidi  the  lustre  of  the  reflected  pfanec. 

a  drcumference ;  but  as  each  c^  the  45**,  H  and  I,  the  vanes,  or  sights.    The  ait^ 

they  contahi  on  the  arch,  actually  measures  B  C,  is  called  the  limb,  or  qoadraatsl  arc; 

two,  while  taking  the  observation,  they  do  what  a  beyond  0,  is  the  arc  of  exe«s:  the 

not  receive  their  designation  unproperiy.  residue  of  the  arc  usually  is  graduated  ap  si 

We  hate  another  description  of  this  Instru-  fiur  as  100^. 
ment,  called  the  iextant,  which  hu  60**        A  large  portion  of  thelowerpart  of  Iha 


QUADRANT. 

index  is  open,  so  as  to  show  tlie  gndations  either  the  upper  or  the  under  edge  of  the 
on  the  are :  the  lower  edge  is  chamfered,  that  solar  image.  Swing  your  body  gently  from 
it  may  come  close  down  to  them,  and  is  there  side  to  side ;  and  when  the  edge  of  the  sun 
dhfided  into  smaller  portions :  this  scale  is  is  observed  not  to  cot,  but  to  toucfi  the  ho- 
calted  the  nonius,  and  shows  the  smaller  di*  rizon  line,  like  a  tangent,  the  observation  is 
visions  in  a  more  correct  and  obvious  man-  made.  Then  will  the  degrees  on  the  arch, 
ner  than  eoold  be  done  by  the  quadrantal  reckoning  from  the  end  next  your  body, 
arc,  on  which  each  degree  is  subdivided  give  the  altitude  of  that  edge  of  the  son 
into  no  more  than  three  equal  parts,  of  SO'  which  was  brought  to  the  horiaon.  If  the 
each.    Now  the  nonius,  being  divided  into     lower  edge  was  observed,  then  sixteen  mi* 

'         SI  equal  parts,  shows  at  irbat  portions  of  nutes,  added  to  the  said  degrees,  gives  the 

>  the  arc  the  index  cuts  the  division  of  to  mi-  altitude  of  the  sun's  centre ;  but  if  the  np- 

'         ssntes;  therefore  it  shows  eveiy  minute.  p«^r  edge  vras  used,  the  sncteen  minutes 

I  must  be  subtracted. 

r  rectly  up  at  the  star,  through  the  vane,  and 

I  For  ike  Fore-ObierwHoiL  Bring  the  uidex  transparent  part  of  the  glass  -,  the  index  be* 

ploae  to  the  bottom,  so  that  the  middle  of  ing  close  to  the  button :  then  will  the  image 

tlie  Vernier's  scale,  or  nonius,  stand  against  of  the  star,  by  refraction,  be  seen  in  the  sil- 

O  degrees.    Hold  the  plane  of  the  instra-  v^r^d   part, ,  right  against  the  star  seen 

ment  vertical,  with  the  arch  downwards ;  trough  tlie  other  part    Move  the  index 

look  through   the  right-hand  hole  in  the  forward,  and,  as  the  image  descends,  let 

▼mne,  and  direct  the  sight  through  the  trana-  ^  quadrant  descend  also,  to  keep  it  in  the 

parent  part  of  the  hoiiaon-ghMS,  to  observe  ulTered  part,  till  it  comes  down  in  a  Mne 

the  horiaon.    If  the  horiton-line,  seen  both  ^^  ^  horiaon,  seen  through  the  transpa- 

in  the  quick-silvered  part,  and  Uirough  the  ^^^  P*^  umI  the  observation  b  made, 
transparent  part,  should  coincide,  or  make        ^  ">^  >»  Art^dal  Hontmu    Often 

I  one  straight  hue,  then  is  the  glass  adjMted ;  ^h^^  the  atmosphere  is  clear  above,  the  ho- 

but  if  one  of  the  horiaon-lines  should  stand  ^""^  >>  >o  laden  with  vapours,  as  to  prevent 

above  the  other,  slacken  the  screw  in  the  nn-obsenpatMn  beijag  taken.    In  such  case, 

middle  of  the  lever,  backwards  or  forwards,  ^^i  artificial  horiaon  is  to  be  made  thus :  fill 

na  thera  may  be  occasion,  until  the  lines  uito  any  vessel,  luiving  a  diameter  of  about 

coincide :  fiuten  the  screw  in  the  middle  of  three  inches,  and  about  half  an  inch  deep, 

the  lever,  and  all  n  ready  for  use.  from  one  to  two  pounds  of  quicksilver,  on 

To  toke  VU  8im'$  AUUude.     Fix  the  which  hy  a  metal  speculum,  or  a  piece  of 

acreens  above  the  horiaon-ghas,  using  ei-  pbun  glass,  whose  diameter  may  be  about 

ther  or  both  of  them,  according  to  the  one-thurd  of  an  nich  less  than  that  of  the 

strength  of  the  snnli  rays,  by  turnaof  one  suriace  of  quicksilver :  in  this  the  image  of 

or  both  the  frames  of  those  ghascs  close  the  sun  may  be  seen  distinctly.    SUng  the 

against  the  plane  or  &ce  of  the  instruawnt ;  vessel,  so  that  it  may  remain  level,  and  take 

then  your  tee  being  turned  towards  the  aa  observation  with  a  stained  glass,  winch 

ann,  hokl  the  quadrant  by  the  braces,  or  by  will  subdue  the  great  htilhancy  of  the  r«. 

either  radha,  as  is  found  most  convenient,  flection.    The  observatkm  thus  taken,  will 

an  as  to  be  in  a  vertical  position,  with  the  ^  »  correct  as  if  taken  by  means  of  the 

arch  downwaids.    Put  the  eye  dose  to  the  natural  horiaon. 

right-hand>hole m  thevaae,  tookat  theho-       Aaveftaction causes  each  ray  of  light  to 

risoa  through  the  transparent  part  of  the  assume  a  carved  dbectioo,  all  objects,  whai 

horiaon-glaa^at  the  same  thne  sKdmg  the  observed,  espedally  by  meapi  of  hatra* 

index  vrith  the  left  hand,  vrtil  the  image  Ments,  appear  with  an  excen  of  altitude 

of  the  fu,  seen  m  the  quicksilvered  part,  beyond  thenr  actual  height.    Ibe  lefnc* 

Alls  hi  with  the  edge  of  the  horimoy  takhig  tions,  to  be  deducted,  fbliow : 


LM 


QUADRANT. 
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TO  BB  SUBTRACTBII  FROM  THE  OBSBKVCII  LATnVDC 
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The  latitade  of  any  place  is  its  distance 
from  the  equator,  either  north  or  sonth,  and 
never  can  exceed  ninety  deforces.  It  is 
foond  by  taking  the  altitude  of  the  sun,  or 
star,  above  the  liorisou,  with  a  qoadrant, 
vrben  on  the  meridian  (t.  e.  doe  nortli,  or 
aooth)  of  the  place  of  observation.  The  me- 
ridian altitade,  corrected  for  tlie  dip  of  tlie 
horiion,  and  refrsctioo,  and  sixteen  minntes, 
the  smi's  semi-diameter  added  thereto,  gives 
the  altitodo  of  his  centrei  which,  being  snb- 


traeted  from  90^,  gives  the 
or  the  nomber  of  degrees  tiie  eeotit  sf  the 
object  is  from  the  pomt  over  year  head ; 
with  which,  and  knowing  how  frr  the  ob* 
ject  is  to  the  north  or  sooth  of  the  eqaator, 
which  is  called  its  declination,  thektilndt 
is  foand  by  the  meridian  oltitode  of  any  ce« 
lestial  object,  as  follows: 

1.  If  the  ubject  be  sooth  when  observed^ 
call  the  lenith-distance,  sooth ;  and  tuettr* 
mu    Then,  if  the  xeaith-distance^  and  the 


QUA  QUA 

deeMMtkii,  be  nf  eoatniy  mum,  (iJtmt  to,     Ittit  ronffimm ;  cIm  cIm  actioii  would  be 


if  the  mm^  or  ttar,  eonct  to  the  meridiaii  it    efcted,  aod  the  iwles  prove 

the  Mrtfay  and  hai  iosth  dedhntiony  or  per       QUADRAT,  e  anthemticol  inotnuMnt, 


conlm;,  the  KiiithAteiieey  added  to  the  ealled  alio  a  geometrical  square,  and  One 

dMlinatHMy  givca  the  kthade  of  the  friaee  ofihadowB ;  it  it  frequently  an  additional 

of  observation;  the  designation  will  be  number  on  the  Ihee  of  the  common  quad- 

Aorthy  or  sonthy  acooidn^  as  the  decUnn-  ranr,  mabo  on  those  of  Ounter^  and  Sat- 

tion  may  be.  ton^  qnadrant;  hot  we  shall  describe  it  by 

f .  When  the  aenilMwtanee,  and  the  de-  itself,  as  befaif  a  dinhwCinstniment 
clination,  are  of  the  same  name,  that  is,       It  is  made  of  any  solid  nmtter,  m  bnm, 

when  the  sno,  or  star,  cooMt  to  the  meri*  wood,  &c.  or  of  any  fonr  plain  mles  joined 

dinn  in  the  north,  and  has  north  declination;  together  at  right  angles,  as  represented  in 

or,  per  temtrm ;  then  snbtract  the  lesser  Phite  XIII.  Uiscell.  fig.  t,  where  A  is  the 

Irom  the  greater ;  and  the  remainder  is  the  centre,  ftom  which  hangs  a  threai  with  a 

latitnde.  tmall  weight  at  the  end,  serving  m  a  plnm- 

This  geneni  rale  decides  whether  it  be  met    Each  of  the  sides,  B  £  and  D  £,  is 

north  or  sooth.    When  the  declination  is  divided  into  an  hondred  equal  parts ;  or,  if 

greater  than  the  senith  distance,  Che  latitode  the  sides  be  long  enough  to  admit  of  it,  into 

is  of  the  same  name  with  the  declination ;  a  thousand  parts ;  C  and  F  are  two  idights, 

but  if  less,  the  Utitude  is  on  the  opposite  fixed  on  the  side  A  D.    There  is,  moreovd', 

side  of  the  equator.    For  further  particu-  an  index,  O  Ht  which,  when  there  is  occa* 

htfs,  see  Latitudi.  sion,  is  joined  to  the  centre.  A,  in  such  a  oum* 

QuAORANT  rftUUmie^  is  a  thin  piece  of  nor  as  that  it  can  move  freely  round,  and 
metal,  in  general  applied  to  the  globe,  and  remain  in  any  given  situation ;  on  this  in- 
marked  with  the  degrees,  from  0  to  90^ :  stmment  are  two  sights,  R  L,  peipcndtcn* 
when  laid  open  the  meridian  of  any  place,  lar  to  the  right  line  going  from  the  centre  of 
H  shows  its  htitnde,  or  distance  ftom  the  the  imtrament.  The  side  D  E  is  called 
equator.  the  upright  side,  or  the  fine  of  the  direct  or 

QuADRArr  ff  o  cirak,  or  the  fimrth  upright  shadows;  and  the  side   B  £  is 

part  of  its  circumference,  ia  contained  nn-  termed  the  reclinmg  side,  or  the  line  of  the 

der  two  radii  standing  at  right  anglea.  The  versed  or  bach  shadows, 
quadrant  contains  ninety  degrees,  and  is       To  measure  an  accessible  height,  A  B, 

the  parent  of  various  Unm  of  the  greatest  (fig.5)by  theqnadmt,  let  the  distanre,  BD, 

utility  hi  asany  branches  of  fiie  mathema-  be  meesnrsd,  which  vwppn&t  =5  96 feet,  and 

tics,  such  as  the  fines  of  diords,  of  shies,  of  let  the  height  of  the  observerls  eye  be  6 

htitnde,  ace.    See  Matbsmaticai.  hufru-  feet;  then  holdiog  the  imtrument  with  n 

msnis,  and  Dialumo.  itendy  hand,  or  rather  ratmg  it  on  a  sup- 

QvADKAKTs,  gwum^t^  are  made  hi  v«-  port,  let  it  be  directed  towards  the  suasmit 

rious  amnners,  some  of  them  having  levels ;  A,  so  that  it  may  be  seen  clearly  throogPi 

but  the  most  simple  construction,  with  both  sights;  the  perpendiodar, or  phun-finot 

which  we  are  acquainted,  is  that  made  eMun  while  hanging  free,  and  tonchhig^tim 

with  a  staff  about  a  foot  in  length,  having  surfiiee  of  themstrument :  let  now  the  per. 

on  one  side  a  quadrant^  which,  by  means  of  pentohar  be  supposed  to  cut  off  on  the  up* 

a  pendulum  of  metal,  shows  the  exact  an-  per  side,  K  N,  80  equal  parts ;  it  is  evident, 

gle made  by  the  chase,  or  bore.    Ihestaff  that  L K  N,  A C  K,  are  almihur  triangles, 

being  pot  into  the  nmade  of  a  mortar,  or  u^  (by  fwo^  4.  fib.  6.  of  Euefid)  N  K ; 

howitaer,  somtotey,  hi  eontnet,  evenly  KL::KC  (i.  c  BD)  :CA;  that  is, 

with  its  lower  side,  and  the  quadrant  part  fiO :  100 : :  96 :  C  A :  theiclbre,  by  the  rale 

betag  tuned  down,  inunediately  beyond  pfUiiee.C  A  =  25Jli2?- itofeet;and 

die  musrie,  the  pcndulum.wiie,  which  Is  •■»»^^*—       gO      —*«"■'«»»■"« 

filed  to  a  smsll  pivot  hi  the  right  angle,  ex-  CBs6  leet  behig  added,  the  whole 

aetly  at  the  centre,  whence  the  qundrant  height  B  A  is  ltd  leet 

wm  described,  vrlll  be  hept  perpoidictthtf  If  the  observer^  diitaneei  as  DE,  be 

by  dm  freight  attached  thereto;  and  will  such,  that,  when  the  mstrnment  is  directed 

Ihm  indicate  the  exact  elofation  of  the  «  foraserly  towards  the  snnunit  A,  dmper^ 

pisce.    The  point  of  oscillation,  ie.  the  pendicular  fiUl  on  the  angle  P,  and  the  die* 

pivst,   mast,   however,   be   always  kept  ttnce,  B  E  or  CO,  bo  ifO  feet,  C  A  wiD 

voynooih;  that  there  maynot  be  the  also  be  ItO  feet:  fer  PO:OH;:OCs 


> 


QUA  QUA 

C  A ;  but  P  O  =  O  H,  therefore  G  C  =  the  point  35  to  the  thread,  whicb  will  he 

C  A  i  that  18,  C  A  will  be  120  feet,  and  the  ft,  the  height  of  the  tower  in  poles. 

whole  height  B  A  =  126  feet,  as  before.  Quadrat,  in  printing,  a  piece  mf  wnetM 

Bot  let  the  liistance  B  F  {Und.)  be  300  east  like  the  letten,  to  fill  op  tlie  void 

feet,  and  the  perpendicular  or  plnmline  between  words,  &c    There  are 

cut  off  40  equal  parts  from  the  reclining  of  different  sins,  as  mqnadfata,  n  l, 

side.    Now,  m  this  case,  the  angles  Q  AC,  ficc.  which  are,  respectively,  of  tbe 

Q  Z  I,  are  equal  (29.  1.  Eucl.)  as  are  also  ^^^  ^f  these  lettera. 

^,e  «,gles  Q  Z  I,  Z I S :  therefore  the  an|^e  QUADRATIC  e^iaH^  h>  algebn, 

being  both  nght  J  h«ice,  UK^e  ei|u«angnl«  ^„,^        ^,  ^^  ,^  J,^^^ 

triangles  A  C  Q,  8  Z  I,  we  have  (by  4.  6.  «^  Alorma 

Eucl.)ZS:SI::CQ:CA;thatis,100:  ^„!:!f "^^^  .   - 

40  X  300  QUADRATURE,  m  geometry,  < 

40::300:CA,orC  A=  — j^j^— =120;  thesqusring,  or  reducing  a  figure  to  a 

and  by  adding  6  feet,  the  observer^  height,  '^^\  ^  fi°*"8  of  a  square,  which 
the  whole  heights  A  wiU  be  126  feet.  con  amj^t  as  much  sor&ce,  or  erM, 
To  measure  any  distance,  at  bnd  or  sea,  «"^^'^  an  ellipsis,  a  trmngle,  &c  is  itte 
by   the  quadiat     In  this  operation  the  d«ture  of  a  circle,  ellipsis,  &c    The  qea- 
index,  A  H,  is  to  be  applied  to  the  instru-  drataire  of  rectilmear  figures,  or  meOod  of 
fnent,aswasshowninthe  description;  and,  find»J«  their  areas,  has  been  BkemdydA- 
by  the  help  ofa  support,  the  instrument  b  to  ^*"*'-    »««  Mbh suratioh. 
be  placed  horiaontaUy  at  the  point  A  (fig.  4)  »ot  the  quadrature  of  curvilinear  tpmtxa, 
then  let  it  be  turned  till  the  remote  point  «  *«  ««de»  ellipsis,  parabola,  &c  ia  a  ottt- 
F,  whose  distance  h  to  be  measured,  be  ^er  of  much  deeper  speculation,  aiakii«  a 
seen  througli  the  fixed  sighto :  and  bringing  P*^  of  the  liigher  geometry ;  wfaerca  the 
the  mdex  to  be  parallel  with  the  other  side  doctrine  of  fluxions  is  of  smgohr  use.    We 
of  the  ittstniment,  observe  through  iU  sights  •*»***  ««▼«  «>  example  or  two. 
any  accessible  mark,  B,  at  a  distance ;  then  Let  A  R  C  (Plate  XIIL  MiacelL  fig.  b) 
canying  the  mstrament  to  the.  point  B,  be  a  curve  of  any  kind,  whose  ordinates 
let  the  immoveable  sights  be  directed  to  R^i  C  B,  are  perpendicular  to  the  axh 
the  first  sUtien  A,  and  the  sights  of  the  A  B.   Imagine  a  right  tine,  6  Rg*,  perpeadl- 
index  to  the  point  F.    If  tlie  index  cut  the  cuhr  to  A  B,  to  move  parallel  to  itself  from 
right  side  of  the  square,  as  in  K,  the  pro-  A  towards  B ;  and  let  the  velocity  thereof 
portion  vrill  be  (by  4. 6.)  B  R :  R  K : :  B  A  or  the  fluxion  of  theabsdss,  A  6,  in  any  pro- 
(the  distance  of  the  stations  to  be  measured  posed  position  of  tliat  line,  be  denoted  by 
widi  a  chani) :  A  F,  the  distance  sought.  6d,  tlien  will,  b  a,  the  rectangle  aider  hd 
But  if  the  index  cut  the  reclined  side  of  the  and  the  ordmate,  b  R,  express  the  correa- 
*  square,  in  the  point  L  { then  the  proportion  ponding  fluxion  of  tiie '  generating  arca^ 
is  LS  :  S  B  : :  B  A  :  A  G,  the  distance  A6R;  which    fluxion,  if  Ah=zx,   aad 
sought ;  which,  accordingly,  may  be  found  &  R  =:  y»  will  be  y  jr.    From  whence,  by 
by  the  rule  of  three.  substituting  for  y  or  x,  accordiog  to  the 
The  quadrat  may  be  used  without  calcn-  equation  of  the  curve,  and  taking  the  flaeat, 
latton,  where  the  divisions  of  the  square  are  the  area  itself,  A  6  R,  will  become  known, 
produced  both  vrays  so  as  to  fomvthe  area  But  in  order  to  render  this  still  more 
into  little  squares.    Ex.  Suppose  tlie  thread  plain,  we  shall  give  some  examples,  where- 
to fiUl  on  40  in  the  side  of  right  shadows,  and  in  x,  y,  z,  and  a  are  all  along  pot  to  de* 
the  distance  to  be  measured  20  poles ;  seek  note  the  absciss,  ordinate,  curve-line,  and 
among  the  little  squares  for  that  perpendi-  the   area  respectively,   unless  where  the 
cnlar  to  the  side  of  which  is  20  parts  from  contrary  is  expressly  specified.    Tkn,  if 
the  thread,  this  perpendicular  will  cut  tlie  tiie  area  of  a  right  angled  triangle  be  re- 
side of  the  square  next  the  centre,  in  tlie  quired;  put  the  base  A  H  (fig  6)  so,  tbe 
point  50,  which  is  the  height  oHlie  required  perpendicular  H  M  :=  6,  and  let  A  B = r 
poles.    If  the  thread  cut  the  side  of  the  be  any  portion  of  the  base,  consideied  as 
versed  shadows  in  tlie  point  60,  and  the  dis-  a  flowing  quantity ;  and  let  B  R  =  y  be 
tance  be  35  pales,  count  35  parts  on  the  the  ordinate,  or  perpendicular  conefpood* 
side  of  the  quadrat  from  the  centre,  count  ing.    Then  because  of  the  similar  triti^iei, 
also  the  divisions  of  the  perpendionhu'  from  A  H  M  and  A  B  R,  we  shall  have  a :  hiu  :| 


QUA 


QtA 


kM 


=:  -= .    Whence  «  Xy  tbe  flnxioo  of  the 
a 

arei  A  B  R,  as,  in  this  case,  equl  to  -^ ; 

and  consequently  the  floent  thereof|  or  the 

•rem  itself,  =  —  wfaicbi  therefore,  when 

jp  =  0,  and  B  R  coincides  with  H  M,  will 

,_  ab  AHxHM  ^'  ^  «r 
become —  ^ — =:tlie  area  oi 

t  t 

the  whole  triangle  A  H  M ;  as  is  also  de- 
monstrable from  the' principles  of  common 
geometry. 

Again,  let  tbe  corre  A  R  M  H,  (Ag.  7) 
whose  area  yon  wonld  find,  be  tbe  common 
parabola ;  in  which  case,  if  A  B  =  x,  and 
B  R  ^  y,  and  the  parameter  =  a ;  we  shall 

have  y*  ^  « jr,  and  y  =  aM:  and  therefore, 

u  (syx)  =  aUx;  whence  as*  X  «if^ 

=' a*  X*  X  X  =s  !  y  «  =  §  X  A  B  X  B  R, 
Hence  a  parabohi  it  two-thirds  of  a  rectan- 
1^  of  the  same  base  and  altitude. 

The  same  conclusion  might  have  been 
found  more  easily  in  terms  of  y ;  for  x== 

^  ,andx=  -^',  and  consequently  «  (  = 


But  here,  the  area,  B  R  H,  eomprt- 
hended  between  the  ordinate,  tlie  curve, 
and  the  part,  B  H,  of  the  asymptote,  is 
finite,  and  will   be  truly   expressed   by 


X«« 


I— a 


y*)  = 


_«yV 


whence  uss-f-sz   /  X 

^=—  X«=ixABx  BR,asbefore. 

To  determine  the  area  of  the  hyper- 
bolic carve  A  M  R  B,  (fig.  8)  whose  equa* 
tion  is  j^f^  =s  ^"^"'f  whence  we  have 

y  =  ««-V  =  «^    X  «"  ;  and  therefore 


m4>*      m  — • 


(  =  y*)  =  o- 


.  XX     _ao" 


X  X*,    X,  whoee  flneat 

which, 


XX- 


a  —  la 

when  X  :=0,  vrill  alio  be  ^  0,if  a  be  greater 
than  la;  therefore  the  fluent  requires  no 
correctioa  in  this  case;  tbe  area,  A  M  R  B, 
indoded  between  the  as^ptote,  A  M,  and 
the  ordinate  B  R,  being  truly  defined  by 

~ ?^-^,  aa  above.    But  if  a  be  lem 

a  —  m 

than  fl^  then  the  fluent,  when  x  =s  0,  will 

a  ~—  Ml 
be  infinite,  because  the  uidex bebg 

negative,  0  becomes  a  divisor  to  aa"'^'"; 
wiMnce  the  area,  A  H  R  B,  will  also  be 
iafioitr. 


the  same  quantity  with  iti 
signs  changed ;  for  the  flmdon  of  the  part 

AMRB,  beingo"  x  x«  x,  flmt  of  its 
supplement  B  RU  must  consequently  be 

— .  o»  X  x»  X,  whereof  the  floent  is  — 
—  =  — -^=sthearea,BRH, 

a 

which  wants  no  correction ;  because  when 
X  is  mfinite  and  the  area  BRHsO,  the 
said  fluent  will  also  entirely  vanish ;  since 

m — u 

the  value  of  x*    ,  vrhich  k  a  divisor  to 

•i    ,  is  then  infinite. 

For  further  examples  see  Sfaapaonli  Flux- 
ions,  voL  t  sect  vfi. 

QuADRATVRi,  ui  ustronomy,  that  aspect 
of  the  moon  when  she  is  90  degrees  dbtant 
from  the  sun;  or  when  she  is  m  a  middle 
point  oC  her  orbit,  between  the  points  of 
conjunction  and  oppodtion,  naawly,  in  the 
first  and  third  quarters. 

QuADRATuan  liacf,  are  two  linea  pfa^ed 
on  Onnter's  sector :  they  are  marked  with 
Q.  and  5,  6, 7,  8,  9, 10;  of  vrhich  Q.  so- 
nifies the  side  of  the  square,  and  the  other 
figures  the  sides  of  polygons  of  5^  6|  7,  &c 
sides.  S,  on  the  saam  instrument,  stands 
for  the  semi-diameter  of  ^  drde,  and  90 
for  a  Ifaie  equal  to  maety  degrees  in  circum- 
ference. 

QUADRILATERAL,  hi  geometry,  a 
figure  whose  perimeter  consists  of  four  right 
fines,  making  four  angless  whence  it  is  also 
called  a  quadrangular  figure.  The  quadri- 
lateral figures  are  either  a  parallelogram, 
trapearom,  rectangle,  square,  rhombus,  or 
rhomboides. 

QUADRUFEDS,hiaoology,achM<onBnd 
ummals,  with  hairy  bodies,  and  four  limba  or 
le0i  proceeding  firom  the  trunk  of  their  bo- 
dies: add  to  this,  that  the  fennles  of  this 
clam  are  viviparous,  or  bring  finlh  their 
young  alive,  and  nourish  them  with  milk  fivna 
their  teats.  This  chaa,  though  still  numerous 
enough,  wfll  be  oonsiderably  lessened  u 
immber,  by  throwing  out  of  it  die  frag, 
lisard,  and  other  fonr-fiioted  ampUbiooiB 
animals.  See  Ampbibia,  On  the  other 
hmd,  It  wiU  be  incraamd  by  the 


QUA  QUA 

oftlielwt;  ^vbicfa,  from  its  having  the  fore-  «  light,  heat,  eoM,  odour,  Ae.  hM  it& 

feet  webbed  with  a  membrane,  and  nnng  tennty  either  increased  or  detsneMed^ 

them  as  birds  do  their  wings  in  Byingf  has  the  dapticate  ratio  of  the  diiimncies 

erroneoQsIy  been  ranked  amonir  the  bird-  the  centre  mversely.    So  at  doable  tbe 

kmd'   Linn»us,  whoM  system  we  have  ge-  tance  from  the  earth's  centre;  or  from  a 

nerally  followed,  subdivides  the  quadmped  Inminous,  or  a  hot  body,  the  wei^br,  or 

chiss  into  six  orders,  which  he  characterizes  light,  or  heat.  Is  bat  a  fourth  part,  aa<f  at 

from  the  number,  figure,  and  dispoi4Uon  of  three  times  the  distance,  it  u  bat  a  nialky 

their  teeth.    See  Mammalia,  and  Nato-  &c.     The  great  Sir  Isaac  Newton  has  laid 

H^y,  History.  ^^  down  as  one  of  the  ndes  of  philoaopiuaa^ 

ofTAiMiTTOY  1? ^.  .»«,Ka-  nttii  ^''•t  thoso  ooalities  which  arc  iiica|>Able  of 

QU  ADRUPLtE.  a  sum  or  mmiDer  mm-  ^  j.   •  •  t  j        j      i.:^*. 

4.  ,.  .  *_  -     ^^*-.i.-   r^«-  *;«.^     TiiW  being  mcreased  or  dimraished,  and   whica 

Dpned  by  four  or  taken  four  tunes,    ims  ^"y     .  .     •*  •   •     u  u  -i-       -^  ■.-^v 

Jord  is  particutariy  used  for  a  gold  com  are  found  to  obtam  m^allbodi^ 

worth  fo^tim^muchas  that  whereof  «Penments  coidd  be  tned,  are  to  be  ea- 

it  ia  th         dl  teemed  universal  qualities  of  all  bocfaea. 

Att! J^^A    .     u  ^                       ff  A-.        aUAMDIU, se  bene  gesteni,  aa  los«  m 
J^^t^^.""  ^^iLt  T^!  S!  he  shall  behave  himself  well  in  his  officeTii  • 
MonsiKlna  Monogynia  dass  «d  ordenDh  ^^  f,^aenay4nserted  In  letten  pateat 
aentua  character:  calyiifour.paited ;  cofotta  ^^  ^^^^^  Tmserted  in  the  pat^t  bj 
two-petalled;  berry  There  are  two  species^  ^ich  Ae  judges  are  appointed. 
ZJ^.  uT'  ^  ^'  ^"^^   T^  S!        QU ANTir^  any  \hing  capable  of  oalj. 
^    t^f^'  ^''"*  ^        ^  *"  "^^"^  ^  meimationror  Svhicfa,  beiag 
rests  of  uuuma.  compared  with  another  thing  of  the  aaaM 
QUAKERS.    See  Fbiemds,  Und,  may  be  said  to  be  greater  or  less  ths 
QuAKBBS,  by  statute  7  and-  8  WiL  in.  it,  equal  or  unequal  to  it.    Matheantscs  n 
cap.  97,  and  8  George  I.  cap,  6,'  making  the  science  or  doctrine  of  quantity,  which 
and  subscribing  the  declaration  pf  fidelity,  being  nmde  up  of  parts.  Is  capable  of  bei^g 
mentioned  in  1  William  and  Maiy,  shall  not  made  greater  or  less.    It  is  increased  by 
be  liable  to  the  penalty  against  others  re-  addition,   and  diminished  by  sobtractioa ; 
fusing  to  take  such  oaths ;  and  not  sub*  which  are  therefore  tbe  two  primary  opera- 
scribing  the  declaration  of  fidelity,  dec.  tions  that  relate  to  qiiantiry.    Hcoee  it  is 
they  are  disabled  to  vote  at  the  election  of  that  any  quantity  may  be  snppoaed  to 
members  of  pariiament.     By  7  and  8  Wil-  into  algebraic  computations  two  M 
Uam  III.  cap.  S4,  made  perpetiuU  .by  t  ways,  which  have   contrary   effects, 
George  I.  cap.  6,  quakers,  where  an  oath  is  either  as  an  increment  or  as  a  decrement, 
required,  are  permitted  to  make  a  solemii        A  quantity  that  is  to* be  added,  ia  called 
affirmation  or  declaration  of  the  trnth  of  a  positive^  quantity ;  and  a  quantity  to  be 
any  fact;  bpt  they  are  not  capable  qf  being  subtracted,  is  said  to  be  negative.     Qnaa- 
witneises  in  any  criminal  cause,  serving-  on  titles  are  said  to  be  like  or  similar,  that  are 
juries,  or  bearing  any  office  or  pbce  of  of  the  same  denomination,  they  ate  repre- 
profit  under  government,  unless  they  are  sented  by  the  same  letter  or  letters,  ei|nlJf 
sworn  like  other  protestants;  but  thb  clause  repeated :  but  quantities  of  diflerentdeao- 
does  not  extend  to  the  freedom  of  a  corpo-  minations,  or  represented  by 


ration.    By  statute  «2  George  IL  cap.  46,  letter  or  letters,  are  said  to  be  unlike  or 

ri  affirmation  shall  be  allqyed  in  all  cases  dissirailar,    A  quantitj'  consisting  of  more 

(except  criminal)  where  by  any  act  of  par-  than  one  term  is  called  a  compoond  quw* 

liament  an  path  is  requiied,  though  no  pro-  llty ;  whereas  that  consbthig  of  one  term 

vision  b  made,  for  admitting  a  qnaker  to  only  b  denominated  a  simple  quantity, 

make  his  affirmation.  Hie  quantity  of  matter  hi  any  body,  b 

QUALITY,  is  defined  by  Mr.  Locke,  to  the  product  of  its  density  Into  its  balk;  or 

be  the  power  in  a  subject  of  produdng  any  a  quantity  arismg  from  the  joint  cdUden* 

idea  in  the  mind :  thus  a  «now-baU  having  tion  of  its  magnitude  and  density ;  ss  if  a 

the  power  to  produce  in  us  tbe  ideas  3^  body  be  twice  as  dense,  and  take  op  twice 

white,  cold,  and  round,  these  powers,  as  as  much  space  as  another,  it  will  be  foar 

they  are  in  the  snow-ball,  he  calb  qualities ;  timet  as  great     This  quantity  of  natter  is 

and  as  they  are  sensations,  or  perceptions,  best  discoverable  by  the  absolute  weight 

in  our  undentandings,  he  calls  ideas.    It  of  bodies. 

has  been  demonstrated  that  every  quality  The  quantity  of  motion  hi  any  bsdy  ci 

^at  Is  propagated  from  m  centre,  such  the  &ctan  of  tiie  Telocity  into  the  mn, 
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or  it  it  a  mMinrtt  anting  from  the  joinl  effectt  of  aaj  infection  lecetf ed  tiy  any  in* 
Gootideration  of  the  qaanttty  of  SMttcr*  and  dhridaal  on  board,  would  be  shown, 
tlie  Telocity  of  the  motion  of  the  body  i  The  atoal  qoaranliiie  it  forty  dtyu  Tliit 
the  motion  of  any  whole  being  the  tuin  or  may  be  ordered  by  the  hing,  with  the  ad- 
aguegate  of  the  motion  in  all  itt  levend  vice  of  the  privy-coundJ,  at  tach  timet,  and 
|>artt.    Hence,  in  a  body  twice  M  great  M  nndertachregohrtiont,  at  he  jndget  proper, 
nnetlier,  moved  with  an  eqnal  velocity,  the  Ships  ordered  on  quarantine  mntt  repair  to 
quaiitity  of  molkn  it  dquble ;  if  the  velo-  the  pfaice  appointed,  and  matt  continne 
city  be  double  alto,  the  quantity  of  motion  there  during  the  time  pretcribed,  without 
will  be  quadruple.     Hence  the  quantity  of  bavmg  any.  intercourse  with  the  thora,  ex- 
motion  it  the  tame  with  what  we  call  the  cept  for  necessary  provisions,  which  are 
momentum  or  impetus  of  a  roo^ng  body.  ,  conveyed  with  every  potable  precaution. 
QuAMTiTY,  in  grammar,  an  affection  When  the  time  it  ex|i4red,  and  the  goodt 
of  a  tyllable,  whereby  it^  meatore,  or  the  opened  and  expoted  to  the  air  at  directed, 
time  wherein  it  it  pronounced,  it  atcertaii^  if  there  be  no  appearance  of  infection  they 
ed  i  or  that  which  determinet  the  tyllable  are  admitted  to  port     Shipt  infected  with 
to  be  long  or  thort    Quantity  it  alto  the  the  pettilence  mutt  proceed  to  St.  Helen't 
obiect  of  prosody,  and  distinguishes  verm  Pool  in  the  Scilly  islandt,  and  give  notico 
fh>m  prase;  and  the  economy  and  arrange-  of  their  sitaation   to  the  Costoo^liouin 
ment  of  quantities,  that  is,  the  dittribntioa  officers,  and  wait  till  the  kiog't  pleature 


of  long  and  thort  tyUables,  make  what  we  bo  known.    Persons  giving  lalse  infonn- 

call  the  namber.  tion  to  avoid  performing  qoanntine,  or  ra- 

The  quantities  are  dktiugaithed,  among  fonnx  to  go  to  the  place  appofaited,  or 

grammariam,  by  the  characters  u,  short,  m  escaping ;  alto  oOcera  appointed  to  tee 

p«r;  and-,  long,  mr^    There  b  also  a  qoaranUue performed, dettftingthairofBee, 

common,  variable,  •  or  dubiout  quanUty ;  neglecting  their  duty,  or  giving  a  false  ecrw 


that  it,  tyUablet  that  are  one  time  taken  tificate;  tufier  death  at  felom.  Goodt  fiom 

for  short  ones,  and  at  another  time  for  long  Ttarkey,  or  the  Levant,  may  not  be  famded 

ones,  as  the  first  tyllable  in  Ailai,  ptttm^  withoot  KceaM  from  the  king,  or  oertificato 

dec.    Feet  are  made  up  of  quantitiet,  that  they  have  been  landed  and  aired  at 

The  quantity  of  tyUablet  is  known  two  mme  fi>reign  pOKL 

way».    1.  By  ratot  for  thatpurpote.    And,  QUAKE  nnpedii,  in  law,  a  writ  wUeh 

S.  By  authority.    The  rulct  for  thia  end  Km  for  him  that  hm  parchmad  a  manor, 

are  taught  by  that  part  of  gimaunar  called  with  tl|e  advowson    thereto    belongings 

prosody ;  the  authority  made  use  of  in  this  againtt  him  that  dittarht  him  m  the  right 

cate  it  no  mora  than  examplet  from,  or  the  of  hit  advowaon,  by  preaenting  adesk  when 

testimony  of,  approved  authort;  and  it  the  eharch  it  void, 

never  nted  but  either  when  the  ralct  are  QUARRY,  a  place  under  gramid,  not  of 

delicientt  or  when  we  an  unacquainted  with  v  which  are  got  marble,  fre^tone,  date, 

them.  limettone,'or  other  matten  proper  for 

QUANTUM  aurulr,  it  an  action  on  the  baiidingt,    Qoarriet  of  free  ttone,  are  in 

ctse,  or  a  count  in  assmapml  grounded  upon  many  pfaMOs  opened,  and  the  stone  bjtmght 

the  pnanise  of  another,  to  pay  him  for  doing  out  in  the  tbUowing  aianswr :  they  tot  dig 

any  thiim,  to  moch  at  he  tbould  dcMrve  or  a  hole  in  the  manner  of  a  well,  twdve  oc 

BMrit  fourteen  fleet  in  diameter,  and  the  rabbish 

QUANTUM  mkbmi,  in  like  manner  it  dmwn  oat  vrith  a  vrindlam  in  laryt  osier 

where  goodt  and  waret  told  are  delivered  batkett,  they  heap  up  all  around ;  plactng 

hf  a  tradesman  at  no  certain  price,  or  to  their  iHwel,  which  is  to  drew  up  their 

be  paid  for  them  at  nmch  m  they  are  worth  ttonet,  open  it     At  the  hole  advances, 

in  general ;  and  the  plantiff  it  to  aver  them  and  their  common  ladder  becemet   too 

to  be  wortii  to  mnch.  thort,  they  apply  a  particolar  ladder  for 

QUARANTINE,  a  trial  which  thtpt  an-  the  purpote.    When  they  have  got  through 

dtrgo  when  nispected  of  havfaig  on  board  the  earth,  and  are  arrived  at  the  first  ba^ 

persons  infected  with  a  pettilential  diseate.  or  atralnm ;  they  begin  to  apply  their  wheel 

Phyiiciant  are  occationally  consulted  on  and  basketa  to  discharge  the  ttooet  m  fivt 

this  mbject  by  government  i  who  regafaite  m  tboy  dig  through  them.    In  freeing  the 

this  onpleaiaot  restriction  on   the  com*  alone  from  the  bed,  they  proceed  that:  at 

uierce  of  the  country  by  their  judgment,  at  common  ttonet,  at  lemt  the  tefler  kiadt» 

W  the  period  of  time  vrithin  which  the  have  two  graiDt|  a  deaviag  gram,  rmadog 
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parallel  with  tbe  horisoo,  and  a  breaking  rents  on  leases,  See,  are  nsnally  reserved  to 

grain,  rmuiing  perpendicolar  thereto ;  they  be  paid ;  though  I>ecen!iber  S5,  or  Christ* 

observe  by  the  grain  where  it  will  cleave,  mas-day,  is  conunonly  reckoned  the  last 

and  tfa^re  drive  in  a  number  of  wedges,  till  quarter-day. 

they  have  deft  it  from  the  rest  of  the  rock.  Qdabtbr,  in  astronomy,  the  fourth  part 

This  done,  they  proceed  to  break  it ;  in  of  the  Moon's  period :  thus,  from  the  new 

order  to  which  applying  the  ruler  to  it.  Moon  to  the  quadrature  is  the  fint  qoar- 

they  strike  a  line,  and  by  this  cut  a  little  ter ;  fitmi  this  to  friU  Moon,  the  second 

channel  with  their  stone-ase ;  and  in  tiie  quarter,  &e. 

channel  if  the  stone  be  three  or  four  feet  .    Quabtsr,  in  heraldry,  b  applied  to  the 

long,  set  ^rt  or  six  wedges,  driving  them  in  parts  or  members  of  the  fint  division  of  a 

very  carefully  vritfa  gentle  blows,  and  still  coat  that  is  quartered,  or  divided  mto  fimr 

keeping  them  equsUy  forward.     Having  quarters. 

thus  broken  the  stone  in  length,  which  they  Qoartsr  sessions.    The  sessions  of  the 

are  able  to  do  of  any  size  within  half  an  peace  is  a  court  of  record  holden  befiore 

inch,  they  apply  a  square  to  the  straight  two  or  more  justices,  whereof  one  is  of  the 

side,  strike  a  line,  and  proceed  to  break-  it  quorum,  for'the  execution  of  tibe  authority 

in  breadth.    This  way  of  managing  stone  is  given  them  by  the  commission  of  the  pence, 

found  vastly  preferable  to  that  where  they  and  certain  statutes  and  acts  of  parfiaownt. 

are  broken  at  random :   one  load  of  the  The  justices  keep  their  sessions  In  every 

former  bdng  found  to  do  the  business  of  a  quarter  of  the  year  at  least,  and  for  three 

load  and  a  half  of  the  latter.    But  it  may  days  if  need  be;  to  wit,  in  the  fint  week 

be  observed,  that  tliis  cleaving  gram  being  after  the  feast  of  St  Michael,  in  the  fint 

generally  wanting  in  the  harder  kinds  of  week  after  the  Epiphany,  m  the  fint  wedk 

stones,  to  break  up  these  in  the  quarries,  after  Easter,  and  in  the  fint  weak  after 

they  have  great  heavy  stone-axes,   with  St  Thomas,  and  oftener  if  need  be. 

which  they  work  down  a  deep  channel  Any  two  justices,  one  whereof  is  of  the 

Into  the  stone;  and  into  this  channel,  at  the  quoram,  by  the  words  of  the  commiasiQu 

top,  lay  two  iron  ban  between  which  they  of  the  peaca,  may  issue  their  precept  to  the 

drive  their  iron  wedges.  sherifi",  to  summon  a  session  for  the'generaf 

Quarry,  among  glazien,  a  pane  of  g^  execution  of  their  authority  ;  and  such  ses- 

.cut  in  a  diamond  form.    Qtiarries  are  of  sion,  holden  at  any  time  within  that  quarter 

two  kinds,  square  and  long,  each  of  which  of  a  year,  is  a  general  quarter-session,  and 

are  of  different  siies,  expressed  by  the  nnm«  the  sheriff  most  summons  a  jury  under  their 

l>er  of  the  pieces  that  make  a  foot  of  glass,  authority. 

vie.  eighths,  tenths,  twelfths,  eighteenths,  There  are  many  offences,  whidi,  by  par- 

aed  twentieths }  but  all  the  sizes  are  cut  to  ticubr  statutes,   belong   property  to  this 

the  same  angles,  the  acute  angle  in  the  jurisdiction,  and  ought  to  be  prosecuted  in 

square  qoarries.beiqg  77^  19',  and  67°  f  1'  in  thb  court,  as  the  smaller  aiisdenieanon, 

the  long  ones.  not  amounting  to  felony,  and  espedaUy 

QUART,    a   measure    containing   the  offences  relating  to  tlie  game,  highways, 

fourth  part  of  some  other  measure.    The  alehouses,  basttfd  diOdren,  the  settfemcnts 

English  quart  is  the  fourth  part  of  a  gallon,  and  provision  of  the  poor,  vagrants  aer- 

or  two  pints.    See  Pint.  vants^  wg^»  apprentices,  and  popnh  recn- 

QUARTER,   tlie   fourth  part  of  any  .sants.    Some  of  these  are  proceeded  upon 

thing,  the  fractional  expression  for  which  by  indictment,  and  othen  in  a  summary 

is  \.    Quarter,  ui  weights,  is  generally  used  vray,  by  motion  and  order,  which  may,  for 

for  the  fourth  part  oi  an  hundred  vreiglit,  the  most  part,  unless  guarded  against  by 

avourdopois,  or  twenty-eight  pounds.   Used  any  particular  statute,  be  removed  into  the 

as  the  name  of  a  diy  measure,  quarter  is  Court  of  Km^  Bench  by  certiorari^  and 

the  fourth  part  of  a  ton  m  weight,  or  eight  be  there  either  quashed  or  confirmed, 

bushels.  The  business  done  at  quarter-sessioBs  ia 

Quarter,  in  law,  the  fourth  part  of  a  become  of  the  highest  importance  to  the 

year ;  and  hence  the  days  on  which  these  country,   and  the  publie  are  greatly  n- 

quarten  commence,  are   called  quarter-  debted  to  those  magistrates  who  have  aaf* 

tiay9,  ris.  March  25,  or  Lady^day ;  June  f 4,  ficient  knowledge  of  law  to  perform  the 

or   Midsaromer-day ;    September  .29,   or  duties  of  their  office  and  give  their  attend* 

Michachnas;  and   December  91,  or  St  ance.    In  Ireland  a  practising  barrister  is 

Thomas  the  apostle's  day.    On  these  days  appohited   at  each  session   to   assist  aa 
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chainiuui.  In  Engliad  tfaii  is  not  generally 
t|ie  case  by  law,  Imt  binisten  are  chiefly 
preferred^  and  tbe  doty  to  be  performed  b 
so  mnltUiirioas,  that  it  requires  no  smaD 
skill  in  law,  accompanied  with  much  acd* 
▼ity  and  indostry,  to  execate  it  justly. 

QuARTBR  ff  a  Mp,  is  that  part  of  a 
ship's  bold  which  lies  between  the  steerage 
room  and  the  transom. 

QuARTBss,  closf,  in  a  ship,  those  places 
where  the  seamen  qmirter  themselves  m 
case  of  boarding,  for  their  own  defence, 
and  for  clearing  the  decks,  See, 

QvARTSR  mosf €r»,  or  Quartbsrs,  m  a 
man  of  war,  are  officers  whose  bnsiness  it 
is  to  mnnnage,  stow,  and  trim  the  ship  in 
the  hold;  to  overlook  the  steward  in  his 
delivery  of  victnals  to  the  cook,  and  in 
pnmptng  or  drawing  out  beer,  or  the  like. 
They  are  also  to  keep  their  watch  dnly,  in 
conning  the  ship,  or  any  other  doty. 

QuARTBR  is  also  med  for  a  division  of  a 
city,  consisting  of  several  ranges  of  bnild* 
ingi.  See,  separated  from  some  other  quarter 
by  a  river,  great  street,  &c.  Soch'were  lor* 
merly  tbe  twenty  qnarters  of  the  dty  of 
Paris. 

Quarter,  in  war,  is  used  m  various 
senses,  as  for  the  place  allotted  to  a  body 
of  troops  to  encamp  upon :  thus  they  my, 
the  general  has  extended  hb  quarters  a 
great  way,  &c.  Quarter  also  s^^es  the 
sparing  men's  lives:  thus,  it  is  said,  the 
enemy  asked  quarter;  we  gave  no  quarter. 
QvARTSR  ff  mi«ss«M%,  IS  the  pfaice  of 
rendesvons,  wbeie  the  troops  are  to  meet, 
and  draw  up  in  a  body. 

Quarters,  hmif  is  the  place  where 
the  general  of  an  army  has  his  quarters, 
whici  is  generally  near  the  centre  of  the 
army. 

QuARTiR  matter f  an  officer  in  the  army, 
whose  boshiett  is  to  U>ok  after  the  quarters 
of  the  sokUen;  of  vrhich  there  are  several 
kiads,m.  the  quarter-master  general,  whose 
businem  is  to  provide  good  quarters  for 
the  whole  army.  Qnarter^mmter  of  hor^, 
he  who  is  to  provide  quarters  for  a  troop 
of  hone.  Quarter.>master  of  foot,  he  who  is 
to  provide  quarters  for  a  regiment  of  foot. 
QuARTCRs,  m  a  dock,  are  the  little  bells 
that  sound  the  qnarters  in  an  hour. 

QuARTCRS,  in  building,  are  thonte  slight 
oprigfat  pieces  of  timber  phiced  between 
the  puncheons  and  posts,  used  to  hufa  upon. 
Tbese  are  of  two  sorts,  single  and  double ; 
the  single  quarters  are  sawed  to  two  mches 
thick,  and  four  mdios  broad ;  the  double 
quarters  are  sawed  to  four  inches  square* 
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It  b  a  rule  in  carpentry,  that  no  quarters 
be  phused  at  a  greater  dbtance  than  four- 
teen inches. 

QUARTERING,  m  the  sea-language, 
b  dbposing  the  ship's  company  at  an  en^ 
gagenient,  in  such  a  manner  as  that  each 
may  readily  know  where  hb  station  is,  and 
what  he  b  to  do.  As  some  to  the  master, 
for  tbe  management  of  the  saib;  some  to 
usbt  the  gunners  in  traversing  the  ord- 
nance ;  some  for  plying  of  the  small  shot ; 
some  to  fill  powder  in  the  powder-ioom; 
others  to  cany  it  from  thence  to  the  gun' 
ners,  m  cartridges,  dec. 

Tbe  number  of  men  appointed  to  manage 
the  artillery  b  in  proportion  to  the  nature 
of  the  guns,  number  and  condition  of  tbe 
ship's  crew.  When  aship  b  weO  manned  so> 
as  to  fight  both  sides  occasionally ;  then 

Founder.  Men. 

To  a  4«  there  are  15 

«4 11 

18  9,&c. 

Thb  nnmber  may  be  reduced,  if  neces- 
sary, and  yet  the  guns  be  well  managed. 

The  number  of  men  appointed  to  the 
small  aims,  on  board  hb  Majesty^  ^tdp§^ 
will  be  as  follows,  viz. 

To  a  First  rate  150 

Second  ditto  iso 

Tliirdofsognns-...  100 

of  70  80 

Fourth  of  60  70 

of  50 60 

Fifth  50 

Sixth 40 

Sloops  of  war 30 

Lieutenants  command  the  difiertet  bat^ 
teries ;  the  master  superintends  the  move- 
meato  of  the  ship;and  the  boatswain  and  a 
number  of  men,  have  charge  of  the  rig- 
8wg,  dec. 

When  a  ship  under  sail  goes  at  faurge,  nei- 
ther by  wuid,  nor  before  a  wind,  but  as 
it  were  between  both,  she  b  sahi  to  go 
quartering. 

QuARTKRiNO,  m  gunnery,  b  when  a 
piece  of  ordnance  b  so  traversed  that  it 
will  shoot  on  the  same  line,  or  on  the  same 
point  of  the  oompam  as  the  ship*s  quarter 
beark 

QuARTKRiiie,  in  heraldry,  b  dividing  a 
coat  mto  four  or  more  qnarten,  or  qnarter- 
ings,  by  parting,  cooping,  &c.  that  b  by 
perpeadicnUr  and  horiaontal  lines,  &c 

Qoarteiing  b  afao  applied  to  the  parts- 
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tioM  or  compartmoiitt  themelm ;  tiiat  ibi 
to  Ibe  teY^nl  eoftte  boTM  OB  mn  escntdieony 

or  the  several  dinsioos  made  in  it,  wlieii 
tbe  arms  of  several  ftmilies  are  placed  on 
the  same  shield,  on  aocomt  of  intermar- 
riages, or  the  like.  Ooartering  is  also  used 
fyr  distinguishing  yoQBger  brothers  from  the 
elder.  In  bhuoning,  when  the  qoartering 
is  performed  per  cross,  the  two  quarters 
a-top  are  numbered  the  first  and  seeond ; 
and  those  at  bottom  the  third  and  fourth; 
begmoing  to  tell  on  the  ri|^t  side.  When 
the  qoartering  is  1^  asaltier^  drc.  the  chief 
and  point  are  the  first  and  second  quarters, 
the  right  side  the  third,  and  tbe  left  the 

fimrth. 

QUARTERLY,  in  beraidiy.  A  perwn 
is  mid  to  bear  quarterly  when  he  bears 
arms  quartered. 

QUARTERN,  a  diminitive  of  quart,  sig- 
ning A  quarter  of  a  pint. 

QUARTZ,  in  mineralogy,  a  species  of 
the  Flint  genus,  which  is  divided  into  five 
sub^p^ies,  viz.  the  Amethyst,  which  see ; 
the  rock-crystal;  milk-qnariz;  common- 
quartz;  and  prase.  Tbe  rock-ciystal  is 
white,  pasung  to  brown  through  all  the  in- 
termediate shades.  It  occurs  rarely  mas^ 
aive,  often  in  rolled  pieces,  and  often  in 
crystals  of  different  Ibrms.  Externally,  the 
crystals  are  generally  splendent,  the  rolled 
pieces  are  only  glistening;  internally,  they 
are  q>lendeut  and  vitreous.  It  is  harder 
thy  glass,  and  gives  vivid  sparks  when 
struck  against  steel.  It  is  brittle,  and  easily 
frangible.  Specific  gravity  i.65  when  pure, 
but  when  deeply  coloured  by  metallic 
oxides  it  is  considerably  more.  If  two  of 
the  crystals  are  rubbed  together  tliey  afford 
a  phosphorescent  light,  and  exhale  a  pecu- 
liar odour.  By  exposure  to  the  blow-pipe 
this  crystal  undergoes  no  change,  except 
the  loss  of  colour.  It  remams  unaltered 
even  when  exposed  to  a  stream  of  oxygen 
gas.    It  is  composed  of 

SHica 93.0 

Alumina 6.0 

lime 1 

100 

It  is  Ibund  m  abundance  in  the  Alps, 
also  in  Hungary,  Saxony,  and  in  many  parts 
of  the  British  islands.  It  is  used  as  an  ar- 
ticle of  jewelry,  and  is  very  much  prixed, 
particularly  the  wine  and  orange  yellow. 

Milk-quartE  is  sometimes  of  wldte  colour, 
but  more  f^oquently'of  a  rose  red,  passing 
through  all  the  degress  of  intensi^  to  a 
0esh  red.    It  occurs  massive:  intenially 
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sfaittiag:  sometimes  panes  to 
and  is  vitreous,  inclinuig  a  little  to 
Hard,  bnt  yielding  to  the  file;  eaaily  ft 
gible,  and  not  very  heavy :  it  is 
to  be  composed  of  stlica  and  oxide  of 
ganese.  It  b  found  in  beds^  .but  never  ia 
veins,  in  primitive  monntainB,  in  OenBuqr, 
Sweifen,  Greenland,  Siberia,  and  mlao  ux 
Coll,  one  of  the  Ht*brides.  it  is  employed 
in  ornamental  works,  takes  a  good  pnHiab^ 
and  when  the  colour  is  good  the  omsmsema 
made  of  it  are  vrry  beautifitl.  It  loaes  ita 
colour  by  keeping  in  a  vrarai  place. 

Common-quarts  is  commonly  of  •  wkste 
or  grey  colour,  though  many  spectmei 
brown,  yellow,  red,  &c.    It  is  fouad 
sive,  disseminated,  in  blunt  edged 
in  ronnduih  grains,  and  rolled  pieces.     It 
occurs  also  in  crystals  of  different  kiada. 
Externally,  tlie  lustre  of  the  true  ciyatals 
varies  from  splendent  to  glistening :  inter* 
nally,  it  is  shining  and  vitreous.   Fragnseots 
angular,  and  sharp- edged;  massive.  Occora 
coDunonly  unseparated,  but  often  in  pris- 
matic   distinct    concretions,    which    are 
straight,  tnmsverwiy  streaked.    It  is  hard^ 
brittle,  easily  frangible.    Specific  gravity 
about  S.6.  It  is  infnsible,  without  additioii, 
before  the  blow-pipe;  bnt  when  expoaed  t» 
a  stream' of  oxygen  gas  it  melts  into  u  white 
porrellanous  ball.    It  occurs  abundantly  in 
the  mineral  kingdom,  and  found  Utrmumg 
whole  rocks,  also  in  beds  and  veins,  said  ia 
a  constituent  part  of  granite,  gneias, 
slate,-^(c.    It  is  empkiyed  in  ptaee  of 
in  the  manuiaetory  of  glais,  also  m  the  pre- 
paration  of  smalt,  and  as  an  iogredieat  m 
porcelain  and  different  kinds  of 
ware. 

Prase  is  of  a  leek-green  cdour,  of 
degrees  of  intensity.    It  occun  generally 
massive,  seldom  crystallised ;  it  b  hard,  dif- 
ficnlly  frangible,  not  very  heavy.     It  is 
found  in  Saxony,  m  Finland,  and 
and  is  sometimes  cut  and  poliriied  for 
mental  purposes*  ^ 

QUASSIA,  in  botany^  named  in 
mory  of  Quassi,  a  negro^iiii,  who 
verdI  the  wood  of  this  tree,  a  genus  of  the 
Decandria  Monogynia  class  and  order. 
Natural  order  of  Oruina^ft  Magnate, 
Jussieu.  Essential  character:  calyx  five- 
leaved;  petab  five;  nectary  five-leaved; 
perianth  five,  distant  each  having  one  seed. 
There  are  three  q[»ecies,  each  of  which 
we  shall  notice  in  their  order.  Q.  sima- 
raba,  is  a  tree  that  grows  to  a  considenble 
height  and  tUekness,  with  altemale  spread* 
lagbitBdmi  the  h«|t  on  the  trunk  of  old 
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trees  it  black  and  a  little  fbrrow^,  that  of 
""  joang^er  trees  U  sinootli,  grey,  and  marked 
with  broad  yellow  apoti;  the  wood  is  hard, 
white,  and  without  any  remarkable  taste ; 
leaves  nomeroiia,  alternate,  composed  of 
several  leaflets,  oblong,  or  nearly  eHtptif , 
sharp  at  the  end,  of  a  deep  green  cokmr, 
placed  alternately  on  very  short  footstalks; 
flowen  oft  branched  spikes,  of  a  yellow 
colour.  Simamha  is  a  native  of  Sooth 
America  and  the  West  Indies ;  in  Jamaica 
it  b  known  by  the  names  of  mountain-dam- 
son, bitter-damson,  and  stave-wood.  The 
drug  known  by  the  name  of  quassia  is  the 
bark  of  the  roots  of  this  tree,  which  is  rough, 
scaly,  and  warted ;  the  inside,  when  fresh, 
is  a  full  yeOow,  when  dry  it  is  paler;  it  has 
a  little  smell;  tlie  taste  is  bitter,  but  not 
disagreeable;  macerated  in  water,  or  in 
rectified  spirit,  it  qnickly  impregnates  tliem 
with  its  bitterness,  and  with  a  yellow  tmc- 
tnre ;  the  cold  infusion  in  water  is  rather 
stronger  in  taste  than  the  decoction;  the 
hitter  gets  torbhl  and  of  a^reddish  brown  as 
it  cools. 

Q.  amara,  grows  to  the  height  of  several 
feet,  and  sends  oif  many  strong  branches. 
Tlie  wood  is  of  a  white  colonr  and  light ; 
the  baik  is  thin  and  grey.  It  is  a  native  of 
Sooth  America,  partieolariy  of  Surinam, 
and  also  of  some  of  the  West  Indkn  islands. 
The  root,  bark,  and  wood  of  this  tree,  have 
all  places  in  the  materia  mediea.  The 
wood  is  most  generally  used,  and  is  wM  to 
be  a  toniCy  stonadnc,  ntlMptic,  and  ftbri- 
ihge. 

Q.  eseelsa,  or  polygaan,  Is  likewise  very 
connnon  in  the  woodhmds  of  Jannica. 
It  is  a  beanlifol,  tail,  and  stately  tree ;  some 
of  them  being  one  hundred  feet  high,  and 
ten  feet  m  oircnmferenee*  The  trunk  is 
straight,  smooth,  and  tapering,  sending  oif 
its  brandies  towards  the  top.  The  outside 
bark  is  pretty  smooth,  and  of  n  light  grey, 
or  ash  cohrar.  The  bnk  of  the  roots  is  of 
n  yellow  cast,  somewhat  like  the  cortex 
■nnamba.  The  ipner  bark  is  tough,  and 
eomposed  of  fid^  flaxy  fibres.  Hie  bark  of 
this  quassia,  but  especially  the  wood,  is  in- 
tensely bitter.  Tbe^wood  is  of  a  yellow 
colour,  tough,  but  not  very  hard  s  it  ta^es 
n  good  polish,  and  b  used  as  flooring.  In 
taste  and  virtues  it  is  nearly  eqmd  to 
the  Q.  amaia,  and  frequently  sold  fer  the 
iime.  Bctidei  its  use  in  medidne,  qm»- 
■ia  is  supposed  to  be  consumed  in  laife 
quantities  by  the  br«wer^  to  give  a  bit- 
terish taste  to  the  beer. 

QUAVER,  m anuie,  anMMaraoflhM 


QUE 

equal  to  half  a  crotchet,  or  an  eighth  of  a 
semibreve.  The  quaver  is  divided  into  two 
semiquavers,  and  four  denusemiquavers. 

QUERCITRON,  hi  dying,  tlie  internal 
bark  of  the  qaercus  nigra;  it  yields  its  co* 
lour,  which  is  yellow,  by  infusion  to  water, 
and  by  the  common  mordants  gives  a  pet^ 
manent  dye.    See  Dtino. 

QUERCUS,  m  botany,  the  oak  Irer,  a 
genus  of  the  Monoecia  Polyandria  class  and 
order,  Naturalorder  of  Amentaceae.  Es- 
sential character:  male,  calyx  commonly 
five-cleft ;- corolla  none;  stamina  ^ift  to 
ten:  female,  calyx  one-leaved,  quite  entire, 
ragged ;  ooroUa  none ;  styles  two  to  ^^% ; 
seed  one,  ovate.  There  are  twenty-six 
spedes  and  many  varieties;  Q.  robur,  the 
common  oak,  attains  to  a  great  sise,  parti- 
cularly in  woods ;  singly,  it  is  nther  a  spread- 
ing tree,  sending  ofi*,  horitontally,  immense 
branches,  which  divide  and  subdivide  con*  * 
siderably ;  the  trunk  is  covered  with  a  rug- 
ged brown  bark ;  leaves  ahemate,  oblong, 
broader  towards  the  end,  the  edges  deeply 
sinuate,  forming  obtuse  or  rounded  lobes, 
of  a  dark  green  colour,  fi^ft  inches  in  length, 
two  and  a  half  hi  breadth,  they  ara  deddn- 
ous,  but  often  remain  on  the  tree  till  the 
new  buds  are  ready  to  burst  The  male 
flowers  come  out  on  aments  in  bundles, 
fhim  the  buds,  atteraately  and  smgly  from 
the  axils  of  the  leaves ;  they  are  pendulous, 
cylindrical,  consisting  of  yeOow,  short, 
roundish,  scattered  bundles  of  anthers ; 
above  the  males  the  aments  of  female  flow- 
en  come  out,  each  composed  of  three  or 
four  small  reddish  florets,  pbced  alternately, 
having  at  the  base  little  reddish  scales,  which 
afterwards  become  tlio  cop,  forming  the 
rai^d  external  surface  of  it;  acorn  ovate, 
cylindrical,  coriaceous,  very  smooth  except 
at  the  base,  where  it  appears  as  if  rvped, 
one-celled,  valvdess,  received  at  bottom  in 
a  hemispherical  cup,  tuberded  on  the  out- 
side ;  the  germ  is  three-celled,  with  two 
embryos  in  each  cdl,  fastened  to  the  base. 
The  wood  of  the  oak,  when  of  a  good  sort, 
is  Well  known  to  be  hard,  tough,  tolerably 
flexible,  not  easily  spfintering,  strong  with- 
out being  too  heavy,  and  not  easily  admit- 
ting water ;  for  these  qualities  it  is  prefer- 
ed  to  all  o^er  timber  for  building  ships;  it 
would  be  difficult  to  enumerate  all  the 
uses  to  which  it  may  be  applied.  Oak  saw- 
dost  is  the  principle  mdigenous  vegetable 
used  in  dying  fustian ;  all  the  varieties  of 
drabs  and  different  shades  of  brown  ara 
made  with  oak  saw-dust,  variously  managed 
and  compounded.  Oak  apj>les  are  also  used 
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in  dying  as  a  mibttitate  for  galb.     See 

Oalij. 

Q.  mber^  cork-barked  oak,  or  cork  tree : 
there  are  two  or  three  varieties  of  this 
species,  one  with  a  broad  leaf,  a  second 
with  a  narrow  leaf,  both  evergreen;  and 
one  or  two  which  cast  their  leaves  m  au- 
tiunn ;  the  broad-leaved  ever-green  is  the 
roost  common ;  the  leaves  of  this  are  entire, 
about  two  inches  long,  and  an  inch  and 
quarter  broad,  with  a  little  down  on  their 
under  sides,  on  short  footstalks ;  these  leaves 
continue  green  through  the  wmter  till  May, 
when  they  generally  ftll  off  just  before  the 
new  leaves  come  out;  the  acorns  are  veiy 
like  those  of  the  common  oak.  The  ex- 
terior bark  is  the  cprk,  which  is  taken  from 
the  tree  every  eight  or  ten  yean ;  there  is 
an  interior  bark  which  nourishes  them,  so 
that  strippuig  off  the  outer  bark  is  so  fitf  from 
iignring  the  trees,  that  it  is  necessary  to 
continue  them ;  for  when  the  bark  is  not 
taken  off,  they  seldom  last  longer  than  fifty 
or  sixty  years  in  health,  whereas  trees  which 
ar^  barked  every  eight  or  ten  years  will  live 
one  hundred  and  fifty  years^  or  more. 

The  nses  of  the  cork  are  well  known 
both  by  sei|  and  land ;  the  poor  people  m 
Spain  ky  broad  pbmks  of  it  by  their  bed- 
side to  tread  on,  as  great  persons  useTurkey 
and  Persum  carpets,  to  defend  them  from 
the  floor;  they  frequently  Ime  the  walls 
and  inside  of  their  houses,  built  of  stone, 
with  this  bark,  which  renders  them  warm, 
and  corrects  the  moisture  of  the  aur.  This 
tree  is  a  native  of  the  South  of  Europe. 

QUERIA,  in  botany,  so  named  from 
Joseph  Quer,  Professor  of  Botany  at  Ma- 
drid, a  genus  of  the  Triandria  TrigynSa  dass 
and  ord^r.  Natural  order  of  Caryophyllei. 
Caryophyllese,  Jussieo.  Essential  charac- 
ter :  odyx  five-leaved ;  corolla  none ;  cap-, 
sole  one-oelled ;  seed  one.  There  are  three 
species. 

QUICKSILVER.    See  Mercury. 

QUILLS,  are  the  large  feathers  taken 
out  of  the  end  of  the  wings  of  geese,  os- 
striches,  crows.  Sec.  They  are  denominated 
from  the  order  in  which  they  are  fixed  in 
the  wing ;  the  second  and  third  qniUs  being 
the  best  for  writing,  as  they  have  the  largest 
and  roundest  barrels.  Crow  qnills  are 
chiefly  used  for  drawing.  In  order  to  har- 
den a  quill  that  is  soft,  thrust  the  barrel  mto 
hot  ashes,  stirring  it  till  It  is  soft,  and  then 
taking  it  out,  press  it  almost  flat  upon  yonr 
kne^  with  the  bock  of  a  penknife,  and  after- 
wards reduce  it  to  a  roundness  vrith  your 
fingers.    Another  method  to  harden  quills 
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is  by  setting  water  and  alom  over  tbe  lircv 
and  while  it  is  boiling  put  in  a  handlbl   €>€' 
quills,  the  barrels  only,  for  a  mimstey 
then  lay  them  by.     Large  qoantiti^ 
quills  are  yearly  imported  in  Britain 
Germany  and  Holtend.    The  gooibieaa  oT 
quills  is  judged  by  the  size  of  the 
but  particularty  by  the  weight; 
denomination  of  quills  of  ibnrteeo, 
&c.  loths ;  viz.  the  thousand  consistiiig  o€ 
twelve  hundred  quills,  weighing 
fifteen,  &c.  loths.    The  loth  is  a 
weight  weighing  something  more 
ounce.      Particular   attention  shoold    be 
paid,  on  purchasing  quills,  that  they  wamy 
not  be  left-handedy  that  is,  not  out  of  die 
left  wing. 

QUILTING,  a  method  of  sewing  two 
pieces  of  silk,  linen,  or  stuff  on  each  otlirr, 
with  wool  or  cotton  between  them;  by 
working  them  all  over  in  the  form  ol 
or  diamond-work,  or  in  flowers.    The 
name  is  also  given  to  tiie  stuff  so  woikcd. 

QUINCHAMALA,  in  botany,  a 
of  the  Pentandria   Monogynia  das 
order.    Natural  order  of  Elssagni,  Ji 
Essential  character:   calyx  uiferio 
toothed;  corolla  tubular,  superior ; 
sessile;  seed  one.  There  is  only  one  i 
viz.  Q.  chilensis,  a  native  of  Chili. 

QUINCUNX  order,  in  gardemng,  a  pka- 
tation  of  trees,diqposed  ori^naOy  in  a  sqoare ; 
and  comnsting  of  five  trees,  one  at  each 
comer,  and  afiftfa  in  the  middle:  or  A  qmm- 
cnnx  is  the  figure  of  a  phmtation  of  tntM, 
disposed  in  several  rows,  both  length  and 
breadthwise,  in  such  a  manner,  that  the  first 
tree  in  the  second  row  commences  in  the 
centre  of  the  square  formed  by  the  two  fiiit 
trees  in  the  first  row,  and  the  two  first  in 
the  thud,  resembling  the  figure  of  the  tm 
on  cards. 

QUINDECAGON,  in  geometiy,  a  pisin 
figure  with  fifteen  sides  and  fifteen  angles; 
which,  if  the  sides  be  all  equal,  is  teiflMd  a 
regular  quindecagon,  and  iiregnlar  when 
otherwise.  The  side  of  a  regular  quindeca- 
gon inscribed  in  a  ctrde,  is  equal  in  power 
to  the  half  difference  between  the  aide  of 
the  equilateral  triangle  and  the  side  of  the 
pentagon,  inscribed  in  tbe  same  circle; also 
the  difference  of  the  perpendicularB  let  ftU 
on  both  sides,  taken  together. 

QUINTESSENCE,  properiy  the  fifth 
essence^  or  the  result  of  five  soeceasive  dis- 
tilUtions.  The  term  is  now  obodete;  but 
was  formeriy  used  to  express  the  h^^ 
degree  of  rectifieation  to  whickiffy  sab^ 
stance  can  be  bronght 


QUINTILBy  in  Mlmumiyy  an  «|Mct  of 
the  pluieti,  when  they  are  sevoity-two 
degrUt  diitant  fnm  one  inotbcr,  or  a  fifth 
part  of  the  aodiac. 

QUINTO  Exaciui,  in  kw,  the  fifth  and 
last  call  of  a  defendant  who  iM  med  to  onl* 
lawry;  wherenpon,  if  he  appean  not*  he  it 
by  the  judgment  of  the  coroners  returned 
outlawed. 

QUIRE  •fPirer^  the  qaantity  of  twenty, 
four  or  twenty-five  iheeli. 

QUISQUAUS,  in  botany,  a  genua  of 
the  Decandria  Monogynia  claw  and  order. 
Nataral  order  of  Veprecnfae.  ThymelMey 
Junieu.  Eiaenthd  character:  calyx  6wt» 
defty  filiform;  petals  five ;  drupe  fife-cor- 
nered. There  is  bat  one  species;  fsiz.  Q. 
tndica,  a  native  of  the  East  Indies,  China, 
and  Cochinchina. 

QUI  tea^  in  law,  is  part  of  the  phrase 
qmimm  ff  damme  ngt  fuam  pr»  sfipsota 
kme  parte  eeqmhw;  who  sues  as  well  for  our 
Lord  the  King  as  hanself,  and  denotes  an 
action  for  a  penalty  which  is  given  in  part 
to  the  first  person  who  will  sue. 

QUIT  Rent,  a  snali  acknowledgment 
paid  in  money,  so  called,  because  such  pay- 
ment acquitted  the  tenant  from  all  other 
services  and  doties  to  the  lord.  It  is  con- 
sidered chiefly  as  an  acknowledgment  of 
tenancy  and  proof  of  copyhold. 

QUOIL,  or  Coil,  in  the  sea*language,  a 
rope  or  cable  hud  up  round,  one  6ck  or 
turn  over  another,  so  that  it  may  the  more 
easily  be  stowed  out  of  the  way,  and  also 
ran  out  free  and  smooth,  without  twtstings 
or  doublings. 
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QUOIN,  or  Com,  on  board  a  sinp,  a 
wedge  fitttened  on  the  deck  close  to  «the 
breech  of  the  carriage  of  a  gun,  to  keep  H 
firm  up  to  the  ship  side.  Cantic  quoins  are 
short  three  legged  quoins  put  between  casks 
to  keep  them  steady. 

Quoins,  in  architecture,  denote  the  cor- 
ners of  brick  or  stone  walls.  The  word  is 
particularly  iMcd  for  the  stones  in  the  cor« 
ners  of  brick  buiklnigB.  When  these  sUud 
out  beyond  the  biick*work,  their  edges 
being  chamfered  oiT,  they  ate  called  rustic 
quoins. 

QUOITS,  a  kmd  of  exercise  or  game 
known  among  the  ancients  under  the  name 
discos. 

QUORUM, 'a  word  which  often  ocean 
in  our  statutes,  and  is  much  used  th  com- 
missions, both  of  justices  of  the  peace,  and 
others,  and  so  called  fix>m  the  words  of  the 
commission,  qmonam  unum  esse  vehtmuif 
of  whom  we  wish  that  A,  B,  dec.  shouki  be 
one.   All  nmgistntes  are  now  of  the  quo- 


QUOTIENT,  in  arithmetic,  the  number 
which  arises  by  dividing  the  dividend  by 
the  divisor. 

QUO  arimis,  hi  faiw,  is  the  name  of  a  writ 
of  different  sorts,  but  principally  used  in  the 
Court  of  fekchequer,  where  it  gives  the  title 
to  the  common  process. 

QUO  ^orrwtfe,  is  m  nature  of  a  writ  of 
right  for  the  King,  against  him  who  claims 
or  usurps  any  office,  franchise,  or  liberty,  to 
mquire  by  what  authority  he  supports  his 
cfadm,  in  order  to  determine  the  right. 
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Or  r,  a  liquid  consonant,  bemg  the 
'9  seventeenth  letter  of  our  alphabet. 
Itsaound  is  fonsed  by  a  guttural  eatiurion 
of  the  hretth,  vibrated  througVi  the  month, 
with  a  sort  of  quivering  motion  of  the  tongue 
drawn  from  the  teeth,  and  cammlated  with 
the  tip  a  little  elevated  towards  the  palate. 
In  Greek  woids  it  is  ftequcntty  aspirated 
with  an  h  after  it,  as  in  rAydy,  rkiierief 
kc  otherwise  it  is  always  fiUtowed  by  a 
vowel  at  the  begmnhif  of  words  and  syl- 
labka. 
Used  as  a  nameral,  R  anekntly  stood 


for  ao,  and  with  a  dash  over  if,  thus  K, 
for  aO,000;  but  the  Greek  r,  or  ^,  sig. 
nified  an  handled.  In  the  prescriptjons 
of  physidans,  R  or  ^  stands  for  rerijpe,  j.  e. 
take. 

RABBETING,  hi  carpentry,  the  plan- 
aiag,  or  cnttmg  of  channels  or  grooves  in 
hottds,  dec  In  ship-carpentry  it  signifies 
the  lettmg  hi  of  the  phinks  of  the  ship  faito 
the  keel ;  which,  in  the  rake  and  run  of  a 
ship,  is  hollowed  away,  that  the  pfamks  may 
the  closer. 

RABBIT.    SeaLtFOS. 
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RACCOON.    See  Ursvb.  tiog  or  diffiitii«  ny  «r  Jight  all  nmod,  as 

RACE,  m  genealogy,  a  lineage  or  eztrac-  from  ar  centre, 

tion  continued  from  Iktker  to  SOD.  RADICAL,  in  ganenl,  sometlii^g  Itet 

RACEMUS,  in  botany,  a  teim  that  pro-  «^«  a.  a  ba«8  or  foondatioo.    la  jpn. 

perly  signifies  a  cluster  of  grapes :  bnt  sden-  ""f^  P?  ™  ■PP«»^  ~"«  ^  P^ 

Sfically  it  is  naed   to  signify  a  mode  of  i  imtoi;;  words,  m  cantradi»tincti««  to  cr— 

flowering,  m  which  ttie  flowers  placed  along  iw~f«  f«  denies.    Algebnnts  i 

a  common  footstalk  arc  famished  with  pro-  "P^  of  the  r^fical  sign  or             ^' 

perfoot.sfcilks,proceedingaslatera1branche»  ^^^h  is  the  character  exprc 

limn  the  common  flower^talk.    This  is  ex-  "**^ 

cmplified  in  the  vme  and  cnrrant  tree,  RADICAL  vk^gm'^  m  cheonstiy.    Ulien 

RACR,  an  infernal  engine  of  torture,  acetate  of  copper,  redae^d  to  powder,  is 

famished  with  pnlliea  and  chords,  Ac.  for  P«^  '»*o  ■  ^^  ^  distiflod.  there  cosa 

extorting  confession  from  criminals.    This  orer  a  h<raid  at  tot  ncariy  eoloiuf  «  art 

instmrniTnt  is  happily  banished  from  almost  •Itnwt  in«pid,  and^lerwai^  a  hsghly  coo- 

every  civilized  sbite  of  the  world.  Tlie  trial  centrated  aad.    The  distilfai^  »  t4»  be 

by  tlie  rack  was  never  known  to  the  law  of  <Wtmued  tdl  the  bottom  of  the  retort  if 

Emrland.     It  was  proposed  m  the  privy  "^  ^®*-  J^^  remains  m  it  then  as  ooly  a 

cooncil  to  pot  Felton,  the  assassm  of  the  P«^*>«'  ^f  *??  ^"^  ?f  copper.    1^  acid 

Duke  of  Buckingham,  to  the  rack,  in  order  P^duct,  which  shonld  be  recemd  «  a 

to  discover  his  accompUces  j  but  the  judges,  ''^^^  byitself,  »  tinged  «*«« J>7  ■  httie 

being  consulted, unanimously  declared,  that  ^P^,.™*r  P''^  ■f*^"?  with   it;  bnt 

no  such  proceeding  could  be  admitted  by  ™^/^'^*'"~  over  agam  m  a  genfle  beat, 

the  faiws  of  England.  '*  f  obtained  perfe^  ^^^^^  ?"*  *^ 

-»         A              . .  pai'ent    Tae  acid  thus  obtanied  b  ezeeed- 

Rack.  Arac,  or  Arrac,  m  commerce,  a  .                *      j  ^      ^  *»-A_i      ^"^'^^ 

.  .^   ^    ,.     '        J    u    4U    rn   *«       r  ""S  pungent  and  concentrated.       It  was 

spuritnoos  liquor  made  by  the  Tartars  of  fomeriv  distinauished  by  the  namea  nf  n- 

mare'ft  milk,  which  is  left  to  be- sour,  and  ^,  ^Z^^l^uTli^^^ nf  Vm...    u k^ 

afterwards  distiUed  twice  or  tl.rice.    Rack  *^  I^^^' !S'lTff!l5I^ '     i^ 

is  also  a  spirituous  Uquor  which  thft  English  ""«^.,^«"  ^^""f^  ^T^  ^  ^^^ 

r^tT     n  *-.  •       t!k  t    ^    e   w  T*J  «d  With  a  new  dose  of  oxygen,  and  la  called 

get  from  Batavia  or  Malacca,  of  which  there  ^       ..                     ^©^-^                 "^ 

from  the  cocoa-tree,  the  second  from  rice,  RADICLE.    See  Plants. 

and  the  third  from  sugar;  bnt  the  first  is  RADIUS,  in  geometry,  the  aemi-dia- 

the  best,  and  most  in  use.    It  is  made -of  roster  of  a  circle,  or  a  rig^  line  dnwa 

the  blossom  bunch  of  the  cocoa*tree:  for  ^^^^  ^^  c«n^«  ^  ^^  drcnrnflsreaee.     la 

which  purpose  they  tic  the  bundi  while  it  is  trigonometry,  the  radius   is   tenaed    the 

stiU  wrapped  up  within  its  cod,  or  mem-  "^^^  «n«i  o^  "■«  .©^  ^  degrees, 

brane,  with  a  piece  of  packthread,  and  then  RADIX,  or  roof,  in  mathematics^  ia  a 

with  a  knife  make  a  cross  cut  in  that  bunch,  tain  finite  expression  or  fiinctioB, 

a  little  above  the  place  where  it  is  tied,  and  being  e^ved  or  expanded,  accorcKn^ 

adapt  a  pitcher  to  it  to  receive  the  liquor,  certain  roles,   produces  a  aeiiea. 

whidi  u  called  toddy,  and  is  vinous,  pala-  Sbriei.    That  finite  expression  or 

table,  and  sweet :  others  use  a  bamboo-^ane  v  the  value  of  the  infinite  series :  tlms  )  =: 

instead  of  a  pitcher.    Havuig  thus  drawn  MSSf  &c.  i  =  .1111,  &c.  In  the  same  way 
the  Hquor,  they  let  it  ferment^  and  after- 
wards distil  it 

Rack  rent,  the  full  extended  yearly  va»  % 

Ine  of  the  land,  &c.  let  by  lease,  payable  r+l  =  I  —  J  + 1  — 1+  l,&c 

^^i?^*lS'  life  or  yeara.  ^pp,  a  sort  of  float,  IbnnH  bj  an  a*. 

RACKET,  a  kmd  of  bat  to  stnke  the  Mnblage  of  various  ptenks  or  piecea  of 

ball  with  at  tenms;  niuaUy  conistfaig  of  tfanber,  ftstened  together  side  by  side,  so 

a  lattice  or  net-work  of  ^tgat  strained  .,  to  be  conveyed  more  commodiooly  to 

venrtightmacmJeofwood,  with  a  shaft  any  short  distance  m  a  harbour  or  rood 

^'«?i, .  .T«,         «  than  if  they  were  separate.    The  timber 

RADL4NT,  or  Raoiatiiio  pstat,   in  and  plank,  with  which  merchant  ships  aie 

optics,  is  any  point  of  a  visible  ol^t  from  Uden,  m  the  diffi>rent  parts  of  the  Baltic; 

whence  rays  proceed.  u^  attached  together  in  this  manner,  ia 

RADIATION,  the  act  of  a  body  emit-  order  to  float  them  off  to  the  sbippiiv. 
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The  Mne  niode  is  adopted  on  tiie  Thames        IL  daTata,  or  the  thorn-back,  is  madi 

in  this  countiy,  on  tlie  Rhine,  and  oo  many  Inferior  to  the  skate  in  sise  and  goodoeM. 

of  the  large  lakes  and  rivers  in  North  Ame-  It  inhabits  the  Mediterranean  and  otiier 

rica.  seas,  and  is  distinguished  b^  its  long  and 

JRACK>,  nwUfff  In  mineralogy,  a  class  of  curved  spines,  on  its  upper  surface.    The 

silicions  stones,  of  a  dark  grey  colour,  with  above  are  rhomboidal. 
HMoy  sUnittg  crystals,  having  a*"  granular        R.  pastinaca,  or  the  sttng  ray,  inhabits 

tex^l^e,  and  acquiring  an  ochry  crust,  by  tlie  Indian  and  Mediterranean  seas,  and  its 

exposure  to  the  air.    Tlie  q>ecific  gravity  tail   is  armed  with  a  very  long  serrated 

ia  about  f  .8.    It  becomes  somewhat  mag-  spine,  with  which  it  can  inflict  very  for-  • 

netic  by  being  heated  in  an  open  6re.     In  midable  wounds,  i^d  which  it  casts  off  every 

a  strong  fire  it  melts  without  addition,  but  y^r.    This  was  formerly  supposed  to  con* 

with  more  difficulty  than  basaltes.    It  con-  tain  the  most  subtle  poison,  and  ancient 

siataof  naturalists   have  been  extremely  elegant 

mid  glowing  in  their  descriptions  on  this 

*"^; ^^-^  subject     It   injures,   however,   only  by 

Alomina 52.5  piercing  and  laceration,  and,  to  prevent 

^» - ^  this,  the  tail  is  almost  always  cut  off  as  soon 

100.0  as  the  fish  is  caught.    Hiese  fishes  often  lie 

'"^-^  in  ambuscade,  and  seiae  their  prey  by  sor- 

RAOO  ttmte^  in  some  respects  similar  to  prise,  and  firequently  take  it  by  active  and 

the  rowley-iagg.    The  texture  ia  obscurely  persevering  pursuit. 

lamiiiar,orfatlierfibF0os,bnt  the  laminae  or        R«  torpedo,  the  torpedo,  inhabits  the 

fibres  consist  of  a  congeries  of  grains  of  a  Mediterranean  and  the  North  Seas,  and 

quarter  appearance,  coarse  and  rough :  it  grows  to  the  wei^t  of  twenty  pounds. 

«ffenreaoes  with  acids,  and  strikes  fire  with  This  fish  possesses  a  strong  electrical  power, 

the  ateel :  it  contains  a  portion  of  nsild  cal-  and  is  capable  of  giving  a  very  consider- 

careoos  earth,  and  a  small  portion  of  Iron.  Able  shock  through  a  number  of  persons 

It  is  osed  as  a  whetstone  fisr  coarse  cutting  forming  a  communication  with  it    This 

tools.    It  is  found  about  Newcastle,  and  in  power  was  known  to  the  ancients,  hot  rx- 

aeveral  other  parts  of  England,  where  there  aggerated  by  tliem  with  all  the  fables  natn- 

are  larve  rocks  of  it  in  the  hills.  rai  to  ignorance,  and  it  is  only  recently 

RAIA,  the  ray,  in  natural  history,  agemis  that  the  power  has  been  ascertained  to  be 

of  fishes  of  the  Older  Cartilaginei.   Generic  truly   electric    It  is  conducted  by   the 

character:  five  spiracles  on  each  side,  phced  same  substances  as  electricity,  and  inter. 

beneath,  near  the  neck ;   UMmth  beneath  cepted  by  the  same.    In  a  minute  and  a 

the   bead,  transverse,  beset  with  teeth ;  half  no  fewer  than  fifty  shocks  have  been 

bead  snmll,  pomted,  andjMt  distinct  from  received  from  this  animal,  when  insulated* 

the   bodyi   body  somewhat   rhomboidal.  The  shocks  delivered  by  it  in  air,  are  nearly 

These  fishes  are  fonnd  only  in  the  sea,  where  four  times  as  strong  as  those  received  from 

tbay  feed  on  vrhatever  animal  substances  it  in  water.     This  power,  appears  to  be 

they  meet  with.    They  are  sometiases  of  always  vohmtarily  exercised  by  the  torpe- 

the  weight  of  two  handred  pounds.    They  do,  wMdi  occasionally  mi^  be  touched  and 

conceal  theoMelves  for  the  greater  part  of  handled,  without  its  causing  the  slightest 

the  vrinier  m  the  mud  or  sand  of  the  hot-  agitation.    When  the  fish  is  irritated,  how- 

toms,  and,  uMleed,  are  seldom  aeen  near  the  ever,  this  quality  is  exercised  with  propor- 

tnrftee  of  the  water.    Tbe  feasale  as  larger  tional  effect  to  the  degree  of  irritation,  and 

than  the  male,  and  produces  her  o&piing  its  exercise  is  stated,  in  every  instance,  to 

living,  and  oidy  one  at  a  time ;  the  young  be  accompanied  by  a  depression  of  the  eyes. 

extricating  itself  gradual^  from  its  confine-  When  the  animal  exerts  that  benumbing 

ment,  and  rewamiry  sometime  attached  by  power  from  which  it  derives  its  name, 

the  umbilical  veaseb,  after  its  coasplete  ap-  and  when  it  operates  by  separate  and  re- 

pearance.    Ibcre  are  nhieleen  spedea.  peated  efforts,  this  is  always  the  case,  both 

R.  batis,  or  the  skate,  is  one  of  the  in  the  continued,  and  in  the  instantaneoi^ 

targest  of  the  geons  wdgbmg  tometifaes  procoM,  tlie  eyes,  which  are  at  other  times 

two  handred  poinids,  and  one  of  this  sate  is  prominent,  are  withdrawn  into  their  sockets^ 

reported  to  have  been  served  up  at  St  a   carcnnstanoe  very  naturally  attaching 

John^  College,  Cambridge.    ItistbeflMst  both  to  the  condmation  and  dischaife 

esteemed  spedea  of  the  geon.  of  the  subtle  fluid.    Speameas  have  been 

VOU  V.  Mm 
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ieen  of  this  fish  weighing  fifty  and  even  eighty  of  wainscot;  for  those  wbidi  Ue  over 

pounds.    It  commonly  lies  in  forty  iathom  nnder  the  balosten  in  balconieSy  stairi 

water,  and  is  supposed  to  stopify  its  prey  and  tlie  like ;  and  also  for  tiiose  pu 

by  this  extraordinary  faculty.    It  is  some-  timber  which  Ue  horizontally  Irom 

times  nearly  imbedded  in  the  sands  of  slial-  post  in  fences,  either  with  pbiea  or 

lows^  and  is  stated,  in  tliese  cases  to  give  to  out 

any  one  who  happens  to  tread  upon  it,  an  Rail,  (see  Raixui)  criygoftm^trm^  i 

astonishing  and  overwhelming  shock.    On  nitbology,  a  genus  of  birUa  of  the 

dissection,  it  was  foand  to  exhibit  no  mate-  of  Orallse,  the  beak  of  which  ia  afaorfeer 

rial  difference  from  the  general  structure  of  than  the  toes :  it  is  of  a  comprcjsed  §orm^ 

the  ray,  excepting  with  respect  to  the  elec-  .  and  terminated  in  a  poiot ;  but  the  tw*i 

trie  or  galvanic  organs,  which  have  been  chaps  are  equal  in  length.     It  is  of  the 

minutely  examined  and  detailed  by  the  ce-  of  the  common  magpie,  and  is 

lebrated   anatomist,   John   Hunter.     He  bird,  of  a  bright-brown  colour, 

states  them  ''  to  be  placed  on  each  si(le  of  vHth  black  spoti;  it  is  comraoo  in  rirh  pes- 

the  cranium  and  gills,  reaching  thence  to  tores,  where  iti  constant  note  is 

each  great  fin,  and  extending  longitudinally  RAIN.    See  Metborologt. 

from  the  anterior  extremity  of  the  animal  RAiNg«icgf,a  machine  for 

to  the  transverse  cartilage  which  divides  quantity  of  rain  that  ftUs.    There  we  v&- 

the  thorax  from  the  abdomen.*'    From  the  nous  kinds  of  ram>ganges :  that  used  at  Ike 

whole  description,  it  appears,  that  these  or-  apartments  belonging  to  the  Royal  Socady 

gans,  as  Mr.  Shaw  observes,  constitutes  a  at  Somerset-house,  is  thus  dercrihedL    Ihe 

pair  of  galvanic  batteries,  disposed  in  the  vessel  which  receives  the  lain  is  a 

form  of  perpendicular  hexagonal  oolunms ;  funnel,  strengthened  at  the  top  hy  a 

while,  in  the  gymnotus  electricus,  tlie  gal-  ring  twelve  inches  in  diameter.    The 

vanic  battery  is  disposed  lengthwise  on  the  of  the  fimnel,  and  inner  lip  of  the  bna 

lower  part  of  the  animal.    It  is  stated,  that  ring,  are  inclined  to  the  horixoo  in  an  ai^ 

the  torpedo,  in  iti  dying  state,  communi-  of  more  than  65%  and  the  outer  lip  is  a 

cates  shocks  in  more  than  usually  rapid  sue-  angle  of  more  than  60°,  which  are  anch  6e- 

cession,  but  ui  proportional  weakness,  and  grees  of  steepness,  that  there  seems  no  pn^ 

in  seven  minutes,  in  these  circumstances,  babtUty  either  that,  any  rain   Wfhich  Mb 

three  hundred  and  sixty  small  shocks  were  within  the  fiinnel,  or  on  the  inner  lip  of  ife 

distinctly  felt  On  tite  same  authority  (that  ting,  ahall  dash  out,  or  that  vHuch  ftb  m 

of  SpaUanzani)  it   is  reported,  that  the  tiie  outer  Up  shall  dash  into  the  ftaneL 

young  torpedo  can  exercise  this  povrer  at  PfaiteXIIL  Misc.  fig.  9,  represents  one  tf 

the  moment  after  its  birth,  and  even  pos-  tlie  best  constniction  of  rain-gaosea.  It  coa- 

sesses  it  while  a  fcetus,  several  of  these  hav-  lists  of  a  hollow  cylinder,  having  writhia  it  t 

iagbeen  taken  from  the  parent  fish,  and  cork-ball  attached  to  a  wooden  stem,  wbttk 

been  found  to  communicate  perceivable  passes  through  a  small  opening  at  tlie  lap, 

ahoclts,   vdiich,  however,  irere  more  dis-  on  which  is  placed  a  large  fbnneL     Vbea 

6nctly  fUt  when  these  anlmah  were  insn-  this  instrument  is  placed  in  the  open 


lated  on  a  plate  of  ghiss.  a  free  place,  the  rain  that  falls  wiAin  the 

RAJANIA,  In  botany,  so  named  In  me-  circumference  of  the  funnel  vriU  ran  down 

mory  of  John  Ray,  our  celebrated  natn-  into  the  tube,  and  cause  the  cork  to  float ; 

ralist ;  a  genus  of  tlie  Dioecia  Hexandria  and  tlie  quantity  of  vrater  in  tbt  tube  nay 

class  and  order.    Natural  order  of  Sarmen-  be  seen  by  the  hei^t  to  which  the  steta  of 

taceae.    Asparagi,  Jussieu.    Essential  cha-  the  float  Is  ndsed.    The  stem  of  the  fioai  is 

racter:  calyx  six-parted;  corolhinone :  fe-  so  graduated,  as  to  show  by  its  divtsioai 

male,  styles  three ;  germ  inferior,  three-  the  number  oif  peipendicular  inches  of  wa* 

celled,  with-  two  of  the  cells  obliterated ;  ter  which  Ml  on  the  suifiice  of  the  earth 

seed  one,  vrith  one  wing.    There  are  seven  aince  the  last  observation.    It  is  hardly  ne- 

species ;   these   are  climbing  plants,   by  cessary  to  obsierve,  that  after  eveiy  obser- 

means  of  the  stem  twistiog  towards  the  vation  the  cylinder  must  be  emptied, 
left ;  the  root  is  tuberous ;  the  flowers  In        A  very  shnple  rain-gange,  and  one  winch 

axillary  spikes  or  racemes.    They  are  all  wil|  answer  all  practical  purposes,  eooistB  of 

natWes  of  the  West  Indies.  a  copper  fimnd,  the  area  of  whose  openiqg 

RAIL,  m  architecture,  b  used  m  difler-  is  exactly  ten  square  uncbcs:  thh  fnanel  is 

•nt  senses,  as  for  those  pieces  of  timber  fixed  in  a  bottle,  and  the  quantity  of  nun 

which  lie  horiiontally  between  the  panneb  caught  is  awertaioed  by  BMiH^lyiit  tba 
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weii^t  in  onnccs  liy  .173,  which  prm  the 
depth  in  inches  and  pnru  of  in  inch.  In 
fixing  these  gauges,  care  most  be  taken  that 
the  imin  may  have  free  accen  to  them: 
benoe  the  tops  of  bnildingB  are  nsualiy  the 
l»eat  places.  When  the  qoantities  of  rain 
collected  in  Ihem  at  diftrent  phuses  are 
compered,  the  insttuments  ought  to  be  ^^ 
ed  nt  the  same  heights  above  the  ground  at 
both  places,  became,  at  diflerent  heighti, 
the  qoantities  are  always  diflerent,  even  at 
the  same  place. 

KAIKBOW.    The  rainbow  is  a  circiihv 
'      image  of  the  snn,  varMMniy  coloured.    It  is 
thus  prodnced :  the  soUr  nys,  entering  the 
drops  of  ftUing  rsin,  are  reliacted  to  their 
further  surftces,  and  thence,  by  one  or 
more  reflections,  trsnsniitted  to  the  eye : 
'      at  their  emergence  from  the  drop,  as  well 
<      as  nt  their  entrance,  they  sufier  a  refrac- 
'      tion,  by  which  the  rays  are  sepamted  into 
I      their  different  colours,  and  these,  tlierefore, 
I      are  exhibited  to  an  eye  properly  pUced  to 
receive  them.    That  this  is  the  true  ac- 
^      count   of  the  formation  of  the  rainbow, 
appears  from  the  following  coftsideratiom : 
1.  lliat  a  bow  is  never  seen  but  when  rain 
I      Is  foiling,  and  the  wn  shining  at  the  ^ame 
I       time,  and  that  the  son  and  bow  are  al- 
I      ways  in  opposite  quarters  of  the  heavem : 
I      this  eveiy  one's  experience  can  testify. 
I      s.   That   the  same  appearance  can   be 
I      artificially  represented  by  meam  of  water 
I       thrown  into  the  air,  when  the  spectator 
i       is   placed    in  a  proper  position  with  has 
I       back  tamed  to  the  sun:  experiment  will 
\       show  this.    5.  That  its  formation,  as  above 
I       described,  can  be  clearly  expUined  from 
I        the   properties  of  light,  already  demon- 
t       strafeed  m  the  foimer  parts  of  this  die* 
tionary. 
Let  AB,  (Plate  XIII.  Miscel.  fig.  10)  be 
I       a  drop  of  water,  and  C  D,  a  pencil  of  solar 
rays  incident  thereon ;  if  all  the  rays  of  any 
one  colour,  as  red,  belonging  to  the  pencil, 
C  Dy  be  refracted  to  the  same  point,  G,  and 
thence  reflected,  they  will  fall  on   the 
space,  R  Q,  with  the  same  obliquity,  and 
at  the  same  distances  fixmi  each  other,  as 
the  refracted  rays,  if  proceeding  backward 
ffom  G,  would  foU  on  the  space,  TS,  but 
thef  e,  at  their  refraction,  vrould  emerge  in* 
toTD,  CS,  Ac  parallel  to  each  other i 
*.*  the  rays,  G  R,  G  Q,  will  emerge  from  the 
drop  parallel  to  each  other,  and  thersfore 
will  eater  an  eye  properly  placed  copiously 
enoofEh  to  cause  a  sensation ;  a  red  eoluur 
will  tbsrcfore  appear  in  the  direction  of 
flwMiv>>udMofothcn.    Botifthain- 


frmcted  rays  do  not  meet  in  the  ame  pouity 
the  reflected  rays,  (fig,  it)  IV,  PQ,  wiU 
not  fidi  on  the  surfoce  at  tlie  same  distanco 
from  each  other  that  PT  and  IS  do^ 
though  their  obliquity  to  the  siufoce  be 
equal  to  that  of  the  bitter ;  therefore  thn 
refracted  rays  will  emeige,  divergnig  fitna 
each  other,  and  consequently  vrillnot  enter 
the  eye  copiously  enough  to  cause  a  per- 
ception of  their  colour.  It  ii  plain  that 
where  the  rays  of  any  colour  emerge  pa^ 
rallel,  all  these  emeigmg  rays  will  be  in* 
clined  to  the  incident  rays  in  the  same  an* 
gle.  And  by  calcuUtion  it  Is  found,  that 
the  red  nys  when  tliey  emerge  parallel  te 
each  other,  make  witli  the  incident  rays  an 
angle,  ABO,  (Ag.  i«)  of  4S»  ^,  and  the 
violet  an  angle,  ACQ,  of 40^  17',  and  the 
rays  of  the  other  colours,  angles  greater 
than  the  latter,  and  len  than  the  former. 

If  through  the  eye  which  receives  the 
emerging  rays,  there  be  drawn  a  line,  A  X, 
parallel  to  the  incident  rays,  it  will  make 
with  the  emerging  rays  of  each  colour  an- 
gles, RAX,  and  VAX,  &c  equal  to  the 
above.    This  line,  AX,  is  called  the  axis 
of  vision.    The  seveiml  drops  pfaiced  in  the 
lines,  AR,  A  V,  ace.  wm  exhibit  to  the  eye 
at  A,  the  several  prismatic  colonn  raqpec- 
lively,  as  appean  from  what  has  been  said ; 
and  if  those  lines  be  supposed  to  levolve 
with  a  conical  motion  round  the  ash  of  vi* 
sion,  it  ii  evident,  for  the  same  reason,  that 
all  the  drops  placed  m  each  of  the  conie 
surfaces,  so  generated,  will  timsmit  the 
rays  of  each  colour  respectively  to  the  eye, 
and  therefore,  that  a  number  of  circular^ 
concentric  arches  of  the  prismatic  colounb 
adjoining  to  each  other,  vrill  be  Mhtbited 
to  the  eye.   This  exptanation  relates  to  tho 
interior  bow,  whose    colours,   beginninf 
from  the  outside,  are  red,  orange,  Jcc  as  la 
.the  prisBUtic  spectrum.    This  bow  can  ne* 
ver  be  seen  if  the  sun  be  elevated  mom 
tinn  4S^  2'  above  the  horison ;  for  the  ho- 
riaon,  HO,  (fig.  15)  always  nmkes  with  the 
axisof vision,  AX, an  angle  equal  to  the 
elevation  of  the  sun,  *.*  in  the  ease  hem 
stated,  the  line,  A  Q,  marking  the  vertex  oC 
a  rainbow,  would  foil  entirely  below  the 
horiaon.    As  the  interior  bow  is  fomwd  bf 
one  reflection  and  two  refractions,  the  ex- 
terior bow  is  formed  by  two  reflectlom  and 
two  refractiom  at  the  snrfoces  of  the  drop* 
of  fallmg  rain.    If  the  red  rays  of  any  pea- 
cil,  C  D,  (fig.  14)  of  solar  lays  after  refrac- 
tion intersect  each  other  at  R,  so  that  when 
reflected  at  T  V,  they  may  proceed  paral- 
lel within  the  drop,  after  a  sacood  lefltc- 
Ma  S 
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Iftm  at  XOy  Ibey  wSl  inrooeed  to  LM,  iD- 
tenecting  each  otberat  S,  eqaldty  difttant 
from  XQ,  as  R  is  from  TV:  and  te  the 
nySyQTy  XV,  if  they  proceeded  back- 
ward, woold,  after  reflectioD,  BoftUonthe 
ffiria^^e,  NO,  as  to  be  refracted  into  air  pa- 
laUelto  each  other;  soXM,  QL,  ftUhig 
on  the  sorface  precisely  in  ^e  same  cir- 
enmstaocesy  shall  be  rdTracted  to  die  eye 
parallel  to  each  other,  and  therefore  wUl 
enter  it  copiously  enough  to  cause  a  per- 
ception of  theb  coloar,  (and  so  of  the  rest).' 
The  red  rays,  when  emergmg  parallel  after 
two  raflections,  are  by  calculation  found 
to  make  with  the  inddent  rays,  and  there- 
fore with  tiie  axis  of  vision,  an  angle  of 
50*  St.    'Rie  Ttolet  rays,  when  emerging 
parallel,  are  found  to  nnke  with  their  inci- 
dent rays,  and  therefore  with  the  axis  of  ▼!- 
tion,  an  angle  of  54^  7' :  the  other  emerg- 
ing rays  meet  the  axis  of  vision  in  the  inter- 
mediate angles.    From  hence  it  is  easy  to 
explain  the  generation  of  the  exterior  bow, 
(fig.  If)  m  the  same  manner  as  that  of  the 
interior.    It  is  to  be  remarked,  that  the  or- 
der of  colours  in  the  exterior  bow  is  the  re- 
verse of  that  in  the  interior,  and  the  reason 
of,  this  appears  in  the  above  explanation  ; 
for  A  E,  which  marks   the.  direction  of 
the  violet  rays  m  the  outer  bow,  contams ' 
with  A  X,  the  axis  of  vision,  a  greater  angle 
/    0Min  A  D,  whkh  marks  the  direction  of  tlie 
red  rays,  contams  vrith  the  same  axis.  Hie 
reverse  is  the  case  in  the  interior  bow.    It 
Is  evident,  (for  a  reason  simihu*  to  that 
given  in  the  case  of  the  interior  bow)  that 
mi  exterior  bow  cannot  be  seen  when  the 
elevation  of  the  sun  is  above  54^  7'. 

Raiwbow,  Umttr.  The  Moon  sometimes 
also  exhibits  the  phenomenon  of  an  iris, 
by  the  refiaction  of  her  rays  in  dropfi  of 
nin  hi  the  night  time. 
f  RAncBOW,  MoriM,  the  sea  bow,  is  a 
phenomenon  sometimes  observed  m  a  much 
agitated  sea,  when  the  wind,  sweeping  part 
•f  the  tops  of  the  waves,  cairies  them  aloft, 
to  that  the  rays  of  the  sun  are  refracted. 
Sec.  as  UBi  a  common  shower. 

RAISING  pieecs,  or  Rb4Boii  piecM,  In 
arehitectnre,  are  pieces  dat  lie  under  m 
beams,  and  over  the  posts  or  pimchemit. 

RAISINS,  granes  prepared  by  suffer- 
ing them  to  remaui  on  the  vine  tUl  they  are 
perfectly  ripe,  and  then  diying  tbem  In  flie 
lua,  or  by  the  beat  of  an  oven. 

RAKE  of  a  sAtp,  is  all  that  part  of  her 
httil  which  hangi  over  both  ends  of  her 
keel.  That  which  is  before^  is  called  the 
Ibra-nke/ar  vake-fairward ;  and  that  pan 
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which  is  at  the  setting  on  of  ttie 
post,  is  called  the  rake-aft,  or  afterward. 

RAKING,  the  act  of  cattDOMding  m 
ship  on  the  stem  or  bead,  8»  aa  tluit  ihr 
balls  shall  range  the  whole  length  of  thr 
decks,  which  is  one  of  the  moat  da^geraa* 
circumstattcea  that  cao  happen  ia  a  Da«tt 
action ;  this  is  frequently  called  raking  htt 
andaft,  and  is  similar  to  what  ia  tumul  hm 
engnieers  enfifaiding. 

RALLUS,  tiie  rail,  in  natowl 
genus  of  birds  of  the  order  GraUm. 
ric  character  i  bill  slender,  aUghtly 
pressed,  and  incnrvated;  miBtifla  i 
tongue  rough  at  the  end ;  body  asnch 
pressed ;  tul  very  short.  There  are  twofj- 
two  species,  of  which  we  shall  ootiee  ik 
following: 

R.  aquaticns,  or  the  water-iail,  is  fiv^ 
qnentiy  to  be  seen  in  tfaia  iahuMl,.  aad  • 
about  four  ounces  and  a  half  in  weight,  h 
resides  in  moist  situations,  tfbooiiA^  a 
sedges  and  reeds,  where  it  finds  cover  sal 
security.  It  is  timid  aiid  solitary,  flies  vlA 
considerable  aukwardness  widi  its  fen 
hanging  down,  and  shows  great 
even  when  much  pressed  by  the 
and  his  dogs,  to  take  wing.  It  roM  adk 
wonderful  rapidity,  and  seldom  rises  ia  ikt 
air  tin  it  has  fiitigned  both  itself  and  its  pv- 
suers,  by  an  exhausting  progreas  «a  ito 
feet.  It  swims  with  tolerable  case,  aai 
where  there  are  any  weeds  opoa  the 
will  run  over  them  with  great  i|ghi 
It  is  migratory,  and  wintere  in  Alcica.  la 
flesh   is   good.     See  Avea,  Plate  XIIL 

R.  porama,  or  the  water  en&e  or  skitty. 
This  also  is  fond  of  low  and 
in  which  are  covers  of  reeds  asid 
and  in  which  it  shelters  Hself  in 
It  is  extremely  timid  and  seqoesteredy  «U 
is  rarely  seen  in  this  ishmd,  etadii^  ebscy- 
vatiott  by  its  peipetaal  vigilanoe  aad  hat- 
ing  habili.  Its  nest  is  Amed  with 
lar  care  of  matted  rushes,  and  msi 
which  will  float  on  the  water,  ea  wftachil 
ronams  tied,  by  some  flbmesti^  ta  th» 
stalks  of  reeds,  by  which  it  is  ptafcaigd 
from  being  carried  away  by  the  tide  or 
eurrent.  This  bird  is  m  great  eataa»  frr 
the  table. 

RAM,  in  Koology,  the  mde  of  the 
kmd.    See  Otis. 

Ram,  Imttenngj  m  antlqnify,  a 
aagfaie  used  to  batter  and  beat  down  the 
vraHs  of  phices  besieged.  The  batteriaf 
ram  was  of  two  sorts,  the  one  rate  aai 
l^bai|  te  other  compouid.    Ihe 
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to  have  been  no  more  tbtn  a  gretl  >  Time  birds  htYe  been  met  with  only  n 

beam  which  the  soldien  bore  on  tiieir  aims  Sonth  America,  and  there  merely  between 

and  shoatden,  and  with  one  end  of  it  by  the  tropics^  beUif  totally  incapable  of  ms* 

nnin  force  aitailed  the  wall.    The  coat-  taining  the  cold.    They  lubaist  on  froita, 

pound  ram  is  thus  described  by  Joeephus :  particukrly  of  the  palm  tree.    They  build 

it  is  a  vast  beam,  Uke  the  mast  of  a  ship.  In  the  hollows  of  trees,  and  generally  ua 

atrenghened  at  one  end  with  a  head  of  recesses  previoosly  formed  for  the  same 

•TOO,  something  resembling  that  of  a  ram,  purpose  by  the  woodpecker,  their  own  biQ 

whence  it  took  ito  name.  being  exquisiuiy  tender.    They  ai«  easily 

Ram's  Aeod,  in  a  ship,  is  a  great  bloek  tamed  and  familiarised,  and  several  spedes 

belonging  to  the  fore  and  main  hallmrds.  have   been   bronght  to   England,  where 

It  has  three  shivers  in  it,  into  which  the  Irniti,  fish,  and  flesh,  have  been  promiscop 

lialUards  are  pot,  and  in  a  hole  at  the  end  of  oosly  devoored  by  them  with  considerable 

it  are  reeved  the  ties.  voracity.  Whatever  was  received  by  the  biH 

RAMMER  of  a  gmi,  the  gnn-stick,  a  was  thrown  into  the  air,  and,  on  its  return 

rod  used  in  charging  of  a  gun,  to  drive  caught,  and  without  the  slightest  masticih 

bome  the  powder,  as  also  the  shot  and  the  tiou,  or  abnost  compresHon,  instantaneously 

wrad,  which  keeps  the  shot  from  rolling  oat.  swallowed.    The  climate  alone  appeared  te 

The  rammer  of  a  great  gnn  is  used  for  the  disagree  vrith  them.    Ibera  are  seventeen 

aame  purpose.    It  has  a  round  piece  of  species  enumerated  by  Gmelin,  and  fifteen 

wood  at  one  end,  and  the  other  is  usually  by  lAtfaam.    For  the  yellow-throated  ton* 


rolled  in  a  piece  of  sheep  skin,  fitted  to  the  ean,  see  Aves,  Plate  XIII.  fig.  % 

bore  of  the  piece,  and  is  used  to  dear  her  '    RAN,  an  old  English  word,  denoting 

•Iter  she  has  been  discharged,  which  is  open  and  barefoeed  robbery :  henoebasol^ 

called  spongmg  the  piece.  tabled  the  phrase,  ^  he  has  taken  a0  he  can 

RAMPANT,  in  heraldry,  a  term  ap*  np  and  rra."    The  word  has  been  defined 

plied  to  a  lion,  leopard,  or  other  beast  that  by  faiw  vrriten :  **  Ran  dicitur  aperta  ra- 

etands  on  his  hind  legs,  and  rears  up  his  pina  qase  negari  non  potest.** 

fore  feet  m  the  posture  of  climbing,  shew-  RAN  A,  the  fng^  in  natural  history,  a 

ing  only  one  half  his  foce,  as  one  eye,  &c.  genus  of  Amphibia  of  the  order  Reptiles, 

It  is  different  from  salient,  in  which  the  Generic  character:  body  four-footed,  taO« 

beast  seems  springing,  forward  as  if  making  less,  and  without  any  integument  but  the 

n  jally.  skin ;  hind  legs  longer  than  the  fore.  There 

RAMPART,  in  fortification,  is  an  ele-  are  thirty  six  species,  of  which  the  fiiUow- 
nation  of  earth  round  a  place  capable  of  ing  deserve  the  chief  attention: 
resisth^;  the  cannon  of  an  enemy,  and  R.  biifo,  the  common  toad,  is  found  in 
formed  into  bastions,  cnrtins,  4cc.  A  ram-  ahady  and  damp  sitnatbns  thiooghout  En- 
part  ought  to  be  sloped  on  both  sides,  and  rope,  and  often  is  met  with  in  cellars,  con- 
to  be  broad  enough  to  allow  room  for  the  cealed  in  recesses  and  holes,  which  it  some- 
marching  of  araggons  and  cannon,  beside  « times  prepares  for  itself,  but  generally  finds 
that  allowed  for  the  parapet  which  is  raised  already  accommodated  to  its  purpose,  in 
on  it:  its  thickness  is  generally  about  ten  qmng  it  moves  towards  die  water,  and  lays 
or  twelve  fothom,  and  its  height  not  above  its  ova  in  a  brillnnt  band  of  ghathions  sub- 
three,  which  is  sufficient  to  eover  the  houses*  stance,  several  foot  in  length.  The  ova 
lirom  the  battery  of  the  cannon.  The  ram-  appear  like  beads  of  jet,  and  in  fourteen 
part  is  encompassed  with  a  ditch,  and  is  days  these  convolved  krvas  are  developed 
sometimes  Kned  or  fortified  on  the  inside*  and  swim  about,  nourishing  themselves 
Upon  the  rampart  the  sohfiers  eonthmally  by  msects  and  vegetable  substances,  till 
keep  guard,  and  pieces  of  artillery  ara  their  taO  disappears,  and  their  legs  are 
planted  there  for  the  defonoe  of  the  pUce.  formed,  and  they  pass  from  water  to  land. 

Ram  PAST,  in  civil  architecture,  is  used  The  toad  is  always  covered  with  tuberdes, 

for  the  space  left  between  the  wall  of  a  is  generally  of  a  dark  brown  colour  above, 

city,  and  the  next  houses.  nod  a  light  yellow  on  the  lower  parts  both 

RAMPHASTOS,  the  fouoaa,  m  natural  of  the  body  and  limbs.    It  lives  to  a  conai- 

history,  a  genus  of  birds  of  the  order  Picse.  derable  age,  surviving,  m  some  instances, 

Generic  character:  bill  extremely  large,  even  twenty  years,  and  the  case  of  a  toad, 

hsOow,  carinated  on  Ihe  top,  and  serrated  which  arrived  at  the  age  of  forty,  is  raen- 

at  the  edges ;  nostrils  long,  narrow,  and  tioned  by  Mr.  Pennant  This  was  remark- 

beUnd  the  baaeof  thebffls  toqgne  dliatod.  nble,  not  only  for  its  loqgevityy  but  for  be* 
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Ing  In  ft  greftt  degree  domesticftted.    It  deformity  and  ngtinen  to  excite  <&)ri4 

was  introdnced  to'  the  table  of  the  family,  It  is  found  only  in  Soath  Amenea.  | 

caaght  its  food,  consisting  of  insects,  with        R.  pipa,  or  the  Sorinam  tn«d,  m  va4 

great  alertness  and  dexterity,  grew  to  an  larger  than  the  common  toad,  httim^  aa^ 

uncommon  size,  would  approach  on  being  times  seven  inches  in  length.    Tins  nas"^ 

called  by  a  particular  name  given  to  it,  and  is  almost  equally  loathsome  wkk  tlie  Im^ 

regularly  resided  in  a  hole  under  the  garden  and  is  distingnished  partiesdariy  by  thai 

•tept.    The  ideas  formerly  entertained '  of  curious  deviation  from  the  geneml  coenr  d 

venomous  qualities  possessed  by  this  animal,  miture,  the  exclusion  of  its  yeeng  from  m 

and  on  which  the  writers  of  almost  every  track,  which  contains  a  variety  of  ceBi  iw 

age  have  expatiated  with  firm  belief,  are  their  residence,  and  a  cetfin  decree  4f 

now  ascertamed  to  be  groundless,  and  the  maturation.    It  appears,  boirever,  Aat  nr 

toad  is  regarded  as  an  inoffensive  animal,  at  ova  are  first  deposited  on  the  nsargB  d 

least  with  respect  to  mankind,  on  whom  its  some  stagnant  water,  and  aAerwanb,  vi  i 

touch  or  bite  never  produces  any  serious  great  care,  collected  on  the  beck  of  da 

injuiy.    llie  small  lizard  appears,  aAer  bit-  female,  and  pressed  into  tbe  cclla,  wbrk 

ing  the  toad,  to  experience  a  temporary  are  at  particular  seasons  opened  iar  tbcr 

paralysis;   even  the  mouths  of  dogs   are  reception,  and  Immediately   oo  leceiiB^ 

atated  to  be  somewhat  irritated  and  in-  them  close  over  them.    &ie  tbe  yostt 

flamed,  by  the  exudation  in  the  skin  of  from  the  egg  state  to  that  of  die  tadpoi^  , 

this  animal,  m  a  state  of  alarm  and  irrita-  and  fit>m  the  hitter  to  the  form  of  the  per- 

tion.    But  the  Umpid  fluid  which  it  other-  feet  aninml,  and  after  the  expiratiasi  c 

wise  discharges  during  thb  state,  is  said  three  months  firom  their  indoaore,  are  ^ 

to  be  free  from  even  the  slightest  corrosive  lodged  in  this  matured  state.     In  tbe  spsa 

quality.      The  exudation  of  some  other  of  five  days  one  female  has  been  sees  to  or 

apecies,  however,  is  considered  to  be  highly  elude  in  this  manner  seventy-flve 

acrimonious.    The  statements  which  have  ones. 

repeatedly  been  published  of  toads  found        it  temporania,  or  common  frog, 

livhig  in  Urge  blocks  of  wood  and  of  stone,  with  ahnost  every  where  thioi^boat  £» 


with  no  percei^'able  inlet  fer  the  air,  and  rope,  in  low  and  wet  sitnationa^  wbcfv  i 

touched  on  all  sides  by  the  substance  in  can  procure  that  food  on  wfaicb  it  pdob- 

which  they  were  mclosed,  appear  to  savour  pally  sabsists,  worms  and  insecta.     D««c 

of  the  marvellous,  and  such  representations  the  heat  of  summer  it  genetally 


are  certainly  not  to  be  credited  upon  light  water,  and  is  able  to  swim  witb  great  da 

authority.    It  is  ascertained  that  a  toad  terity,  its  hind  feet  being  fiunlibed  vnih 

will  live  for  many  weeks,  and  even  montlis,  »troug  webs  admirably  adapted  lor  tbas  ei- 

in  a  very  smaU  case,  or  under  a  pan,  buried  erase,  and  in  winter  it  remains  imbedded 

deeply  in  the  earth.    A  gentleman  inclosed  in  the  moddy  bottoms  of  pools,  or  lodges  ii 

three  toads  in  three  boxes  before  the  mem-  deep  recesses  in  their  Iwnks  in  a  alatr  </ 

|>ers  of  the  Frenrh  Academy,  and  covered  torpor,  from  which  it  is  revived  by  the  n- 

these   boxes  with    thick  mortar,  leavug  flnence  of  sprmg.    In  March  it  deposits  m 

them  in  the  apartments  of  that  Society,  and  accnmnlation    of  tiamparent    ova,    Irem 

after  eighteen  months   the   boxes  were  which,  within  about  a  month  are  kalcbed 

opened,  and  two  of  the  animals  were  found  tadpoles,  every  egg  in  the  mean  time  ad- 

atiU  living.    The  eyes  of  the  toad  are  re-  vancing  daily  in  size,  so  that  before  tbe  ex- 

markable  for  their  clearness  and  beauty,  pintion  of  this  period,  these  tadpoles  may 

and  excite  sensations  of  a  very  difierent  be  clearly  seen  struggling  aa  the 


nature  from  that  disgust,  and  even  horror,  fluid  which  surrounds  them, 

which  its  general  appearance  almost  uni-  hatched  they  subsist  on  the  reaaaaider  af 

versally  excites.    See  Amphibia,  Plate  II.  this  glutinous  fluid.    These  animab  ^pear 

^S?  ^.  to  possess  little  more  than  a  bead  and  tail, 

R.  comuta,  or  the  homed  toad,  is  distm-  and  exhibit  a  singuhv  contrast  to  tbe  form 

gnished  by  two  sharp  hoins  on  its  head,  or  of  the  animal  wUch  they  are  destined  pcr> 

rather  by  so  peculiar  a  structure  of  the  op-  fectly  to  resemble.    The  internal  atractare 

per  lids  of  its  eyes,  as  to  produce  the  re-  of  the  old  and  youag  is  little  less  different 

semblance  of  horm.    Its  mouth  is  of  a  than  their  external    appearance.     These 

most  extravagant  width,  and  in  tbe  whole  animab  live  to  the  age  of  twelve  or  fiAcea 

list  of  amphibious  animab  it  b  difficult  per*  years,  and  do  not  atlahi  their  maturity  be- 

baps  to  point  oot  one  equally  calcokted  by  fore  their  fiAh  year.    They  will  mrrive  the 
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wnptttatimi  of  sevenl  of  their  organs,  and  9une  manner  a^  a  cat  to  a  mouse,  and  at 

of  oonseqaence  most  possess  a  strong  princi'  length  seizes  with  an  elastic  and  instanta- 

pie  of  vitality.    They  are  fond  of  basking  in  ncous  spring.    It  is  particularly  noisy  on 

the  son,  cannot  well  dispense  with  water  the  approach  of  rain.    In  winter  it  takes 

for  any  considerable  time»  andareincapable  up  its  abode  in  the  bottoms  of  the  waters, 

of  sostaming  rigorous  cold.    See  Amphibia  remaiding  till  the  spring  in  a  state  of  torpor. 

Plate  II.  fig.  1.  RANCIDITY,  in  chemistry  ;  fixed  oils 

R.  escttlenta,   or  green  frog,   is  much  are  liable,  by  keeping,  tp  undergo  a  change 

larger  than  the  last  species,  and  abounds  in  well  known  by  the  name  of  rancidity.  They 

many  coontries   of  Europe,   though  but  become  thick;  acquire  a  brown  colour,  an 

rarely  to  be  found  in  Enghmd.    These  ani-  acrid  taste,  and  a  disagreeable  smell.    The 

mals  croak  so  loudly  as  to  be  heard  at  a  Teiy  oil  thus  altered  converts  vegetable  blues 

great  distance,  and  to  produce  great  annoy-  into  red,  and  of  course  contains  an  acid.  It 

ance.    They  are  extremely  voncious,  and  is  believed  that  this  change  is  owing  to  the 

win.  occasionally  seixe  small  birds,  and  alteration  of  the  foreign  substances  present 

chickens   and    ducks   when  vefy  young,  in  oils,  or  to  the  action  of  those  foreign  bo- 

Awallowing  them  entire.    They  are  in  some  dies  upon  the  oily  matter  itself.    Several  of 

places  much  used  lor.  food,  particuHu'ly  in  the  fixed  oils,  when  newly  extracted,  let 

Fnnce,  and  thought  fittest  for  the  table  in  fell,  on  standing,  a  quantity  of  mucilaginous 

-the month  of  Jnne.  matter;  and  from   the    experiments    of 


R.  catesbehma,  or  the  boll-firog,  is  found  Scheele,  it  appears  probable  that  they  aU 

in  many  regions  of  North  America,  and  ways  retain  less  or  more  of  a  similar  princi- 

grows  to  the  length  of  eighteen  inches  from  pie. 

the  nose  to  the  hind  feet.    Its  sounds  re-        RANDOM  thot^  in  gnnnery,  is  a  shot 

semUe  the  lowing  of  a  bull.    In  Virginia  made  when  the  muzzle  of  a  gun  is  raised 

these  frogs  are  supposed  to  be  great  puri-  above  the  horizontal  line,  and  is  not  de- 

fiers  of  the  water,  and  a  pair  of  them  may  signed  to  shoot  directly,'  or  point  bhmk. 

generally  be  seen  by  any  person  approach-  The  utmost  random  of  any  piece  is  about 

ing  the  public  fountains  common  in  that  ten  times  as  lar  as  the  bullet  will  go  point 

country ;  but  on  being  dius  surprised  by  the  blank.    The  bullet  will  go  furthest  when 

traveller,  they  make  two  or  three  leaps,  the  piece  is  mounted  to  about  forty-five 

and  plunge  into  the  mouth  of  the  spring,  degrees  above  the  level  range. 
vrhere  they  are  secure  from '  molestation.        RANGE,  in  gnnnery,  the  path  of  a  bn1« 

They  are  highly  rapacious,  oAen  commit  let,  or  the  line  it  describes  from  the  month 

great  depredations  on  the  poultry,  swallow-  of  the  piece  to  the  point  where  it  lodges, 

ing  even  young  geese  without  considerable  If  the  piece  lie  in  a  line  parallel  to  the  hori- 

difficulty,  zon,  it  ia  called  the  right  or  level  range :  if 

R.  paradoxB,  or  the  paradoxical  frog/  is  it  be  mounted  to  forty-five  degrees,  it  is 

of  the  size  of  the  common  Irog  of  Europe, '  said  to  have  the  utmost  range,  all  othen 

and  is  found  chiefly  ui  America,  and  par-  between  00  and  45°  are  called  the  interme- 

ticularly  in  Surinam.    It  is  remarkable  for  dtate  ranges, 

the  circumstance  of  the  tadpole,  bearing  a        RANK,  the  ofder  or  place  allotted  a  per- 

greater  proportion  to  the  size  of  the  parent  son,  suitable  to  his  quality  or  merit.    See 

animal  than  in  any  other  species.   This  pro-  Precedence. 

portion,  indeed,  is  truly  extraordinai;y  and        Rank,   in  war,  is  a    nyv  of  soldiers, 

curious.  placed  side  by  side.    To  double  the  ranks, 

R.  zebra,  or  the  zebra  frog,  is  a  native  of  is  to  put  two  ranks  into  one.    To  close  the 

Carolma  and  Virgmia,  and  is  by  far  the  ranks,  is  to  bring  the  men  nearer;  and  to 

largest  of  the  slender  bodied  frogs.    It  is  open  them,  is  to  set  them  further  apart, 

of  a  pale  reddish  brown,  and  beautifully  *   RANSOM,  was  the  sum  formeriy  given 

marked,  transversely,   on   the  back   and  by  captains  or  passengers  for  the  ledemp- 

limbs,  with  bars  of  a  chesnnt  colour.  tion  of  a  vessel  captured  by  pirates.    This 

R.  arborea,  or  tree  frog,  is  not  found  in  is  now  prohibited  by  sutote. 
Great  Britain,  but  is  met  with  in  various        RANUNCULUS,   ui  botany,  erowjhot^ 

other  parts  of  Europe,  and  in  elegance  and  a  genus  of  Qie  Polyaodria  Polygynia  class 

activity  is  superior  to  every  other  European  and  order.    Natural  order  of  Multisiliqae, 

species.   In  summer  it  resides  in  the  woods,  Linnaeus.  Ranunculaceae,  Jussieu.    Essen- 

imd  haunts  the  trees  in  quest  of  insects,  tial  character :  calyx  five-leaved  $  petals 

avhich  it  approacfaei  on  its  belly,  ia  thf  five  to  eight,  with  a  honied  pore  at  the 
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claw  ;  fleeds  naked.  There  are  fifty*Diiie 
species.  R.  aconitifoHin,  aconite  leaved 
crowfoot,  is  a  very  liaodsome  species,  alnmt 
three  or  four  fbet  in  height,  branched  ; 
stems  boUow  widiin  ;  leaves  large,  digitate, 
tfaree-lobed,  divided  to  the  base;  segments 
lanceolate,,  hirante,  especially  at  the  base; 
flowers  white,  terminating  each  brancli ; 
petals  roundly  serrate.  .Native  of  the  Alps 
of  Eii^pe.  The  doable  flowering  variety 
has  been  obtained  by  seeds,  and  is  pre- 
served in  many  gardens  for  the  beauty  of  its 
flowers.  By  some  gardeners  it  is  called 
fair-maid  of  Fkance.  Hie  Persian  crow- 
foot, or  garden  ranunculus,  has  been  greats 
ly  improved  by  culture,  and  many  new 
flowers  obtained  from  seeds,  amongst  which 
are  several  vrith  semidooble  flowers,  which 
produce  seeds ;  and  from  these  there  are 
such  prodigious  varieties  of  new  flowers 
annually  obtained,  which  are  large  and  of 
such  variety  of  beantiflil  colours,  as  to  ex- 
ceed all  other  flowers  of  that  season ;  many 
of  them  are  finely  scented ;  the  rooti^  when 
•trong,  generally  produce  twenty  or  thirty 
flowers  i4>on  eadi ;  it  is  a  native  of  the 
Levant. 

RAPE  oJwomeHf  is  where  a  man  has  car- 
nal knowledge  of  a  woman  by  force,  and 
against  her  will,  which  is  by  our  law  a  capi- 
tal felony,  and  subjects  the  ofiender  to  the 
punishment  of  death,  which  is  never  remit- 
ted. By  18  Elizabeth,  c.  7,  if  any  person 
shall,  unlawfully  and  cdmally,  know  an^ 
abuse  any  woman  child  under  the  age  of 
ten  years,  whether  with  her  consent  or 
against  it,  he  shall  be  punished  as  for  a 
rape.  And  it  is  not  a  sufficient  excuse  in 
the  ravisher  to  prove  that  she  is  a  common 
strumpet ;  for  die  is  still  under  the  protec- 
tion of  the  law,  and  may  not  be  forced. 
Nor  is  the  offence  of  a  ^-^e  mitigated,  by 
showing  that  the  woman  at  last  yielded  to 
the  violence,  if  such  her  consent  were 
forced  by  fear  of  death  or  duress ;  nor  is  it 
any  excuse  that  she  consented  after  the 
&ct. 

Rapb  is  also  a  name  given  to  a  division 
of  a  county,  and  sometimes  means  the  saiiie 
as  a  hundred,  and  at  other  times  signifies  a 
division  consisting  of  soveral  hundreds ; 
thus  Sussex  is  divided  into  six  rapes,  every 
one  pf  which,  besides  its  hundreds,  has  a 
castle,  a  river,  and  a  forest  belonging  to  it. 
The  like  parts  in  other  counties  are  called 
tidiings,  lathes,  or  wapentakes. 

RAPHANUS,  in  botany,  radish,  a  genus 
of  tlie  Tetradynamia  SUiqiiosa  class  and 
order.    Nataral  order  of  Siliquossy  Cm- 
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dIbniMi,  or  CrocSene.    Essiiitial 
ter :  calyx  closed ;  siliqne  toraae, 
colate,  cylindrical;  glands  four, 
tween  each  shorter  stamen  and 
and  two  between  the  longer 
the  calyx.    There  are  six  apecieSy  R. 
ms,  common  garden  radiA, 
fleshy,  fusifbrm,  amraal  root ; 
thick,  much  branched  and  diflToaed,  rwa^ 
witbpdincid  bristles  ;  leaves  rovg;h  ;  calyx 
green,  rough  haired ;  petals  pale   violet^ 
with  terge  veins  mnmng  over  them.     It  ■ 
a  native  of  China.    There  are  fimr  vsrietaes 
of  the  common  radish,  m.  the  long-rooledj 
radish ;  the  small  white  tnmep-rooted  or 
Naples  radish;  the  black  Spaoiah  r^Stk; 
and  the  terge  tumep-rooted,  or  vriote  Spa- 
nish ndish.    Tlie  first  variety  is  that 
is'  commonly   cultivated  in 
gardens  for  its  roots ;  of  tUa  there  we 
ral  subordinate  variations. 
.     RAPHIDIA,  in  natural  hiatoiy,  a 
of  insects  of  the  order  Neuropti 
ric  character:  mouth  vrith  a  curved  toothed 
homy  mandible;  thorax  long,  cytindrieal ; 
three  stemmata  ;  wings  deflected  ;  aotesBs 
filiform,  as  long  as  tiie  thorax,  die  anterior 
part  elongated  and  cylindrical  ^  four  leelen 
very  short,  filiform ;  tail  of  the  fenale  ter- 
minated by  a  hu^  recurved  bristle.   Thtrt 
are  two  q>ecies,  tnz.  the  R.  opliiosi%  a 
smallish  fly  vrith  rather  large  transparent 
wings,  and  a  narrow  thorax,  stretefai^  Ibfv 
wards  in  a  remarkable  manner ;  it  b  Comad 
on  trees  in  summer,  though  but  seldom ;  the 
pupa  resembles  the  complete  insect,  except 
being  destitute  of  wings.    R.  rotats, 
tioned  oy  Omelin  has,  by  other 
been  supposed  to  be  a  mere  variety  of  the 
ophiosis.    Dr.  Shaw  mentions  two  other 
species,  viz.  It  comuta,  which  in  rise  a 
equal  to  one  of  the  larger  dragon  flies,  and 
is  distinguished  by  its  very  long  lion>tte 
jaws,  which  extend  far  beyoiid  the  thonx, 
and  are  terminated  by  a  bifid  tip;  the 
wings  are  huge,  reticulated,  and  semi-tram* 
parent    It  is  a  native  of  North  Aaicrica. 
R.  mantispa,  a  small  species  that  has  the 
habits  of  flie  genus  Mantis,  and  is  mp- 
posed  by  some  to  belong  to  that  geaas. 

RAREFACTION,  m  physics,  is  the 
making  a  body  to  expand  or  occupy  oHire 
room  or  space,  without  the  accession  of 
new  matter.  It  is  by  rarefaction  that  goo- 
powder  takes  effect;  and  to  the  same  pria* 
ciple  also  we  owe  eoliptles,  tfaenoometen^ 
Sec  The  degree  to  vrliich  air  is  rarefiaUe 
exceeds  all  imagination ;  periiaps  indeed  iti 
degree  of  expanatoa  is  nbtolately  beyood 


RAT 

all  liinilB.  Upoo  the  raretetioB  of  the  lir 
im  fomded  the  method  of  nieasDiiPKalCitiidct 
by  cbe  barometer ;  in  ail  ciMt  of  which  the 
rarity  of  the  air  is  fowid  to  be  ioTersely  aa 
the  force  that  compresaet  it,  or  inversely  aa 
tlie  weight  of  all  the  air  above  it  at  any 
place. 

The  open  air,  in  which  we  breathe,  saya 
Sir  Isaac  Newton,  is  8  or  900  tfanes  lighter 
than  water,  and  by  consequence  8  or  9(K) 
times  rarer.  And  since  the  air  is  com- 
pressed by  the  weight  of  the  incnmbent 
atmosphere,  and  the  density  of  the  air  is 
proportiooable  to  the  compressing  force, 
it  follows  by  computation,  that  at  the  height 
of  abont  seven  English  miles  from  the 
earth,  the  air  is  four  times  mer  than  at 
the  sniAce  of  the  earth;  and  at  the  height 
of  14  miles,  it  is  16  times  rarer  than  at  the 
mirlhce  of  the  earth;  and  at  the  height  of 
n,  f 8,  or  35  miles,  it  is  respectively  64, 
2d6,  or  I0t4  times  rarer,  or  thereabouts ; 
and  ut  the  height  of  70, 140,  and  <10  miles, 
at  IB  about  1,000,000,  1,000,000,000,000,  or 
1,(N)0,000,000,000,000,000,  &C 

Mr.  Cotes  baa  found,  from  experimenis 
nmde  with  a  thermometer,  that  lioseed^nl 
b  rariAed  in  the  proportion  of  40  to  39  in 
the  heat  of  the  human  body ;  in  that  of 
to  15  to  14,  in  that  degree  of  heat  wherein 
water  Is  nmde  to  boil ;  in  the  proportion  of 
15  to  15,  in  that  degree  of  beat  wherein 
melted  tin  begins  to  harden ;  and  finally, 
in  the  proportion  of  25  to  SO,  in  that  de- 
gree wherein  melted  tin  acrives  at  a  per- 
fect solidity.  The  same  author  discovered, 
that  the  rarefoction  of  the  air,  in  the  same 
degree  of  heat,  is  ten  times  greater  than 
that  of  the  linseed- oil;  and  the  rarefaction 
of  the  oil,  about  fifteen  times  greater  than 
that  of  the  spirit  of  wine. 

RASANT,  or  Razaut,  b  fortification. 
Rssant-flank,  or  line,  is  that  part  of  the 
curtain  or  fiank  whence  the  shot  exploded 
rise,  or  glance,  along  the  sariaoe  of  the 
opposite  bmtion. 

RAT.    See  Mus. 

RATCH,  or  Rash,  in  elock*work,  a  sort 
of  wheel  having  twelve  fongs,  which  serve 
to  lift  up  the  detents  every  hour,  and  make 
the  clock  strike. 

RATCHETS,  in  a  watch,  are  the  small 
teeth  at  the  bottom  of  the  fusy,  or  barrel, 
which  stops  it  in  winding  up. 

RATE,  a  standard  or  proportion,  by 
ivhlch  either  the  quantity  or  value  of  a 
tUog  B  adjusted. 

Rati  tf  m  $kip  tf  wv  h-  ill  order,  de« 
grue,  or  distiaetioQy  as  to  ongnitnde,  bor^ 
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den,  dec.  The  rate  is  usually  accounted 
by  the  leugth  and  breadth  of  the  gmi-deck, 
the  number  of  tons,  and  the  number  of 
men  and  guns  the  vessel  carries.  Of  these 
there  are  six  rates.  A  first-rate  man  of 
war  has  its  gmwleck  firom  159  to  174  fe^ 
in  length,  and  from  44  to  50  feet  broad; 
It  contaim  trwa  1513  to  1882  tons,  has 
from  706  to  800  men,  and  carries  from 
96  to  100  guns.  Second  rate  ships  have 
their  gun-decks  from  153  to  165  feet  long, 
and  fii^m  41  to  46  feet  broad ;  they  contem 
from  1086  to  148<  tons,  and  cany  ftoni 
524  to  640  men,  and  from  84  to  90  guns. 
Third  rates  have  their  gun-decks  firom  140  to 
158  feet  in  length,  firom  37  to  42  feet  broac^; 
they  contain  from  871  to  1262  tons ;  cany 
from  389  to  476  men,  and  from  64  to  80 
guns.  Fourth  rates  are  in  length  on  the 
gun^ecks  from  118  to  146  feet,  and  from 
29  to  38  broad  ;  they  contain  firom  448  to. 
915  tons ;  carry  from  326  to  346  men,  and 
fix>m  48  to  60  guns.  Fifth  rates  have  their 
gun-decks  from  100  to  120  feet  long,  and 
firom  24  to  31  broad ;  they  contain  from 
259  to  542  tons,  and  cany  from  145  to  190 
men,  and  from  26  to  44  guns.  Sixth  ratea 
lave  their  gun-decks  from  87  to  95  feet 
long,  and  from  22  to  25  feet  broad ;  they 
contahi  from  152  to  t>56  tons,  carry  from 
50  to  110  men,  and  from  16  to  24  guns. 

It  is  to  be  observed,  that  the  new-built 
ships  are  much  larger,  as  well  as  better, 
than  the  old  ones  of  the  same  rate ;  whence 
tliey  double  numbers  all  along ;  the  huger 
of  wUeb  exprcm  the  proportions  of  the 
new-built  ships,  as  the  lem  thooe  of  the 
old  ones. 

RATIO,  m  mathematics,  is  the  rela- 
tion which  one  quantity  bean  to  another 
in  respect  of  nuignitude,^  the  comparison 
being  made  by  considering  how  oflen  one 
contams,  or  is  eontained  by,  the  other. 
Thus,  in  comparing  6  with  3,  we  observe 
that  it  has  a  certain  magnitude  with  respect 
to  3,  which  it  contains  twice;  again,  in 
comparing  it  with  2,  we  see  tliat  it  baa  a 
difil^rent  relative  magnitade,  for  it  contaim 
2  three  timeS|  or  it  is  greater  when  oom* 
pared  with  f  than  it  is  when  compared 
with  3.  The  ratio  of  «  to  &  is  usually 
expressed  by  two  points  placed  between 
them,  thus,  m :  h-,  and  the  former  Is  called 
the  unlecedMl  of  the  ratio,  the  hitter  the 
emmqueid.  When  one  anteeedent  is  tha 
same  mnltiple,  part,  or  parts,  of  it^  coik 
sequent,  tfaat  another  antecedent  is  of  ita 
consequent,  the  ntioa  are  equaL  Thus, 
tba  ratio  of  4  :  6  k  equal  to  the  ratio  of 
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S  :  3,  t.  f .  4  has  the  same  magnitude  when 

compared  with  6,  tliat  3  has  when  com- 

4       9     # 
pared  with  5,  since  ^  =  31  ^"c  ratio  of 

a  :  6  is  equal  to  the  ratio  of  c  :  d,  if  r  zs-^ 

becaose  r  and  ^,   represent  the   multiple, 

part,  or  parts,  that  a  is  of  6,  and  e  of  d. ' 

If  the  terms  of  a  ratio  be  mnlttplied  ,or 
divided  by  the  same  quantity,  the  ratio  is 


not  altered. 


—      a       ma 


That  ratio  is  yn'eater  than  another,  whose 

nntccedent  is  tlie  greater  mnltipte,  part, 

or  parts,   of  its  consequent.     Thus,   the 

ratio  of  7  :  4  is  greater  than  the  ratio 

7        35 
of  8  :  5 ;  because  -,  <""  ^  i»  greater  than 

^,  or  ^ .  These  conclusions  follow  imme- 
diately from  our  idea  of  ratio. 

'*  A  ratio  is  called  a  ratio  of  greater  in- 
equality, of  less  inequality,  or  of  equality, 
according  at  the  antecedent  is  greater, 
less  than,  or  equal  to  the  consequent.'' 

*'  A  ratio  of  greater  inequality  is  dimi- 
nished, and  of  less  inequality  increased,  by 
adding  any  quantity  to  both  its  terms.  If 
to  the  terms  of  the  ratio  7  :  4,  1  be  added, 
it  becomes  the  ratio  of  8  :  5,  which  is  less 
than  the  former.  And  in  general,  let  x  be 
added  to  the  terms  of  the  ratio  a  :  6,  and 
it  becomes  a  -{-  x  :  6  4*  '>  which  is  greater 

or  less  than  the  former,  according  as  -."^ 
is  greater  or  less  than  •? ;  or  by  reducing 
them  to  a  common  denominator,  as — ^^ — = 

is  greater  or  less  tlian        \      ;  that  is,  as 

b  is  greater  or  less  than  a.  Hence,  a  ratio 
of  greater  meqnality  is  increased,  and  of 
less  inequality  diminished,  by  taking  from 
the  terms  a  quantity  less  than  either  of 
them. 

If  the  antecedents  of  any  ratios  be  mul- 
tiplied together,  and  also  the  consequents, 
a  new  ratio  results,  which  is  said  to  be  com- 
pounded of  the  former.  Thus,  ac  :  ^d  is 
said  to  be  compounded  of  the  two  a  :  b 
and  c  :  d.  It  is  also  sometimes  called  the 
aom  of  the  ratios ;  and  when  the  ratio  a  :  b 
n  compounded  with  itself^  the  resulting 
l«tio,'  a*  :  6^,  is  called  the  double  of  the 
latio  of  a  :  6,  and  if  three  of  these  ratios  be 
^cofnpoqnded  together,  the  result,  n*  :  b% 


i»  called  the  triple  of  the  firat,  &c. 
the  ratio  of  a  :  6  is  said  to  be  one 

the  ratio  of  a*  :  fr' ;'  and  a*  i  b      is 
be  an  tn^  part  of  the  ratio  of «  :  6. 

Let  the  first  ratio  be  a  :  1 ;  thea  «*  :    X  ^ 

a' :  1,  ....1^  :  1,  tfre  twice,  three  timea,  . ^ 

times  the  first  ratio ;  where  n,  the  index  ^tf" 
a,  shows  what  multiple,  or  part,  ■  of 
ratio  a"  :  1,  the  first  ratio,  a  :  1,  is. 
tills  account,  the  indices,  1,  2,  3,  ...a, 
called  measures  of  the  ratios  a*  z  1,  «*  :  1 , 
a'  :  1,  .....  a"  :  1. 

''  If  the  consequent  of  the  precedii^  rati^ 
be  the  antecedent  of  the  aucceedini^ 
and  any  number  of  snch  ratios  be 
the  ratio,  which  arises  from  tbetr 
aition,  is  that  of  the  first  antecedent  to  the 
last  consequent.**    Let  a  :  6,  6  :  c,  c  :  d^ 
&c.  Ue  the  ratios,  the  compomid  ratio  is 
ax  b  xc:    bx  c  X  d;    or  dividing  by 
b  X  c,  a  :d. 

^'  A  ratio  of  (Treater  inequality, 
pounded  with  anotlier,  increaaea  it : 
ratio  of  less  inequality  diminishea  it.**     Let 
the  ratio  of  x  :  y  be  compounded  with  the 
ratio  of  a  :  6,  and  the  resulting  ratio  ox  :  I9 
is  greater  or  less  than  the  ratio  a  :  b,  aocoid- 
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iog  as  ^  is  greater  or  less  than  ^;  i.  c  ae- 

cording  as  x  is  greater  or  less  than  y. 

"  If  the  difference  between  the  antee^ 
dent  and  consequent  of  a  ratio  be  small 
when  compared  with  either  of  them,  the 
double  of  the  ratio,  or  tlie  ratio  of  their 
squares,  is  nearly  obtained  by  donbliqg  this 
difference.'* 

Let  a-^-x  I  a  be  the  proposed  ratio, 
where  x  is  small  when  compared  with  a ; 
then  a*'\-9ax^a^ :  a*  is  the  ratio  of  the 
squares  of  the  antecedent  and  conaeqoent; 
bat  since  x  is  small  when  compared  with  a, 
X*  or  X  X  '  ii  small  when  compared  with 
ta  X  X,  and  much  smaller  than  a  x  a ; 
tliftrefore,  o*  +  J  ox  2  a*,  or  a  4-  t'  :  o 
will  nearly  express  the  ratio  of  o*-^  ' 
ax  4"  **  •  ***• 

Thus  the  ratio  of  die  square  of  1001  to 
tlie  square  of  1000  is  nearly  lOOj :  1000 ;  the 
real  ratio  is  1002.001  :  1000,  in  which  the 
antecedent  differs  from  its  approximate  va* 
lue,  only  by  one  thousandth  part  of  an 
unit. 

Hence,  the  ratio  of  the  square  root  of 
a'\-iixto  the  square  root  of  a  is  the  latio 
axxia,  nearly ;  that  is,  if  the  difeenec 
of  two  qiumtities  be  small  with  respect  to 
either  of  them,  the  ratio  of  tfa^  aqaart 
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root!  is  Dcariy  obtained  bf  halviDg  their 
oiiferMicc* 

In  the  tame  manner,  a  '^  3  x  :  a; 
•  -|-4x  :  a ;  a  +  !*£  •  ^  J  ■"*  nearly  eqm\ 
to  the  ratios  u  +  .cV  :  «>;  a  +  x*  :  a*; 
<rXT*  :  «•!  If  «x  be  small  when  com- 
pared with  «• 

Or  we  may  treat  the  subject  differently, 
thus,  ratio  is  that  relation  of  homogeneous 
thing*  which  determines  theqtiantity  of  one 
from  the  qoantity  of  another^  without  the  in- 
tcrreotioo  of  a  third.  Two  naml»ers,  linc-s,  or 
qoantitiesy  A  and  B,  being  proposed,  their 
relations  one  to  anotlier  may  l>e  considered 
under  one  of  these  two  heads :  1.  How  mnch 
A  exceeds  B,  or  B  exceeds  A ;  and  this  is 
foond  by  taking  A  from  B,  or  B  Aom  A, 
and  is  called  arithmetic  reason,  or  ratio, 
f .  Or  how  many  timet,  and  parts  of  a 
time,  A  conteins  B,  or  B  contains  A;  and 
this  is  called  geometric  reason,  or  ratio; 
(or,  as  Endid  defines  it,  it  is  the  motoal 
habitnde,  or  respect,  of  two  magnitndes  of 
the  same  kind,  according  to  qoantity ;  that 
la,  as  to  bow  oAen  the  one  contains,  or  is 
contained,  in  the  other)  and  is  found  by 
dividing  A  by  B,  or  B  by  A ;  and  here 
note,  that  the  quantity  which  is  referred  to 
another  quantity,  is  called  the  antecedent 
of  the  ratio ;  and  that  to  which  the  other  is 
referred  is  called  the  consequent  of  the 
ratio ;  as,  in  the  ratio  of  A  to  B,  A  is  the 
antecedent,  and  B  the  consequent.  There- 
fore any  quantity,  as  anteeedent,  diTided  by 
any  qoantity  as  a  consequent,  gives  the  ratio 
of  that  antecedent  to  the  consequent. 

A 
Thus  the  ratio  of  A  to  B  b  s,  but  the 

ratio  of  B  to  A  is  J ;  and,  in  Bomben^  the 
ratio  of  If  to4  is  -r^^^  or  triple;  but 

the  ratio  of  4  to  If  Is  —  =  ^,  or  mbtriple. 

The  qnantiticf,  thus  compared,  must  be 
of  the  same  kind  i  that  is,  such  which,  by 
multiplication,  may  be  madeto  exceed  one 
the  other,  or  as  these  quantities  are  said  to 
have  a  ntw  between  them,  which,  l»euig 
multiplied,  nsay  be  made  to  exceed  one  an- 
other. Thus  a  line,  how  short  soever,  may 
be  multiplied,  that  is,  produced  so  long  as 
to  exceed  in  length  any  given  right  Une, 
and  consequently  these  may  lie  compared 
together,  and  the  ratio  expressed ;  but  as 
a  line  can  never,  by  any  multiplicatioB 
whatever,  be  made  to  have  l>readth,  that 
isy  to  be  made  equal  to  a  superficies^ 
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how  small  soever;  these  can  therefore 
never  l>e  compared  together,  and  conse- 
quently liave  no  ratio  or  respect  one  to  an- 
otlier, according  to  quantity ;  that  is,  as  to 
bow  often  the  one  contains,  or  is  contained 
io  the  other. 

RATION,  in  the  army,  a  portion  of  am- 
munition, bread,  drink,  and  forage,  distri- 
buted to  each  soldier  in  the  army,  for  his 
daily  subsistence,  &c.  The  horse  have  ra- 
tions of  liay  and  oats  when  they  cannot  go 
out  to  forage.  The  rations  of  bread  are 
regulated  by  weight.  The  ordinary  ration 
of  a  foot  soldier  is  a  pound  and  a  half  of 
bread  per  day.  The  officers  have  several 
ntiow,  according  to  ^ir  quality  and  the 
noml)er  of  attendants  that  they  are  obliged 
to  keep.  When  the  ration  is  augmented  on 
occasions  of  rejoicing,  it  is  called  a  double 
ration,  llie  ships*  crews  have  also  their 
rations  or  allowances  of  biscuit,  pulse,  and 
water,  proportioned  according  to  their 
stock. 

RATIONAL,  tt  a  word  applied  to  u»- 
tegral, finctionai,  and  mixed  numbers:  thus 
we  say  rational  fraction,  rational  integer, 
and  rational  mixed  number ;  for  the  expU- 
nation  and  doctrine  of  which,  see  Number 
and  Fractiow. 

Rational  is  applied  to  the  true  horiaon, 
in  oppo<»ltion  to  the  sensible  or  apparent 
one.    See  Horizor. 

RATIONALE,  a  solution,  or  account  of 
the  principles  of  some  opinion,  action,  hypo- 
thesis, phenomenon,  or  the  like. 

RATLINES,  or,  as  the  seamen  call  them, 
Ratuns,  those  lines  which  make  the  lad- 
der steps  to  get  up  the  shrouds  and  put« 
tocks,  hence  called  the  ratlins  of  the 
shrouds. 

RATTLE  tmke.    See  Crotalus. 

RAVE  LIN,  in  fortification,  was  anciently 
a  flat  tNWtion,  placed  in  the  middle  of  a  cur- 
tain ;  but  now  a  detached  work,  composed 
only  of  two  iaces,  which  make  a  salient  ai|- 
gle,  without  any  flanks,  and  raised  before 
the  curtain  on  the  counteruarp  of  the  place. 
A  raveKn  is  a  triangular  work  resembling 
the  point  of  a  tNwtion,  with  the  flanks  cut 
off.  Its  use  before  a  curtain  is  to  cover 
the  opposite  flanks  of  the  two  next  l>ot- 
tions.  It  is  used  also  to  cover  a  bridge,  or 
a  gate,  and  is  always  placed  without  the 
moat.  There  are  also  double  ravelins,  that 
serve  to  cover  each  other:  they  are  said 
to  be  double  when  they  are  joined  by  a 
curtain. 

RAVEN.    See  CoRvcs. 

RAUWOLFIA,  in  botany,  so  qamed  in 
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iKmoar  of  Leonbard  Ranwolff,  pbyiicbii  «t 
Aagsbarg,  a  geana  of  the  Peotandria  Modo-n 
gynia  class  and  order.    Natural  order  of 
Contortae.    Apocineae,  Jossien.    Essential 
character :  eontorted ;  berry  succulenty  two- 
seeded.    There  are  four  species. 

RAY,  in  optics,  a  beam  of  Ugbt,  emitted 
from  a  radiant,  or  lominoos  body.  Rays 
are  defined,  by  Sir  Isaac  Newton,  to  bo  the 
least  parts  of  lig^t,.  whether  snccessiTe  in^ 
the  same  line,  or  contemporafy  in  sereral' 
lines.  For  that  light  consists  of  parts  of 
botli  kinds  is  evident,  since  one  may  stop 
"what  comes  this  moment  in  any  point,  and 
let  pass  that  which  comes  presently  after: 
now  the  least  light,  or  part  of  light,  which 
may  be  tbos  stopped^  be  calls  a  ray  of  light. 

Rays  of  the  Sun,  It  has  been  fomid  by 
experiment,  that  there  is  a  very  great  diffe- 
rence in  the  heating  power  of  t^  different 
rays  of  light. 

It  appears,  from  the  experiments  of  Dr. 
Herschel,  that  this  beating  power  increases 
from  the  middle  of  the  spectrmn  to  the  red 
ray,  and  is  greatest  l^yond  it,  where  the 
rays  are  invisible.  Hence  it  is  inferred  tliat 
the  rays  of  light  and  caloric  nearly  accom- 
pany each  other,  and  that  the  latter  are  in 
different  proportions  in  the  different  colour- 
ed rays.  They  are  easily  separated  from 
each  other,  as  when  the  son's  rays  are  trans- 
mitted through  a  transparent  body,  tlie 
rays  of  light  pass  on  seemingly  undiminish- 
ed, but  the  rays  of  caloric  are  intercepted. 
When  the  sun's  rays  are  directed  to  an 
opaque  body,  the  rays  of  light  are  reflected, 
and  the  rays  of  caloric  are  absorbed  and 
retained.  This  is  tlie  case  with  the  light  of 
the  moon,  which,  however  much  it  be  con- 
centrated, gives  no  indication  of  being  ac- 
companied with  heat.  It  has  also  been 
shown  that  the  different  rays  of  light  pro- 
duce different  chemical  effects  on  the  me- 
tallic salts  and  oxides.  Tliese  effects  in- 
crease on  the  opposite  direction  of  the 
spectrum,  from  tlie  beating  power  of  the 
lays.  From  the  middle  of  the  spectrum, 
towards  the  violet  end,,  they  become  more 
powerful,  and  produce  the  greatest  effect 
beyond  the  visible  rays.  From  tliese  dis- 
coveries it  appears  that  the  solar  rays  are 
of  three  kinds:  1.  Rays  which  produce 
heat;  2.  Rays  which  produce  colour;  and, 
3.  Rays  ^iiich  deprive  metallic  substances 
of  their  oxygen.  The  first  set  of  rays  is  in 
greatest  abundance,  or  are  most  powerful 
towards  the  red  end  of  the  speotrora,  and 
are  least  refracted.  The  second  set,  or 
those  which  illoinuiate  object^  are  most 


REA 

powetfid  in  the  middle  of  the  , 
Andy  the  third  set  produce  thegi^m 
efiect  towards  the  violet  tai,  where 
rays  are  most  refracted*    llie  solar 
pass  through  transparent  bodies  without 
creasing  their  temperature.     The 
sphere,  for  mstance,  receives  no  increase  of 
temperature  by  transmitting  the  son^  rayaw 
till   these   rays  are  reflected  from    otber 
bodies,  or  are  oommmiicated  to  it  by  bodies 
which  have  absorbed  them.    Thb  m  siteo 
proved  by  the  sun's  rays  being  ttaimniitted 
through  convex  lenses,  producing  a  hsgk 
degree  of  tempemtore  when  tiiey  are  cob- 
centrated,  but  giving  no  increase  of  tcna- 
perature  to  the  gbss  itself.  By  this  nettiod 
the  heat  whioh  proceeds  fifom  the  am  <■>«■ 
be  greatly  increased.    Indeed,  the 
aity  of  tempemtore  produced  in  thia 
equal  to  that  of  the  hottest  furnace, 
is  done,  either  by  reflecting  the  sim'a  rays 
from  a  concave  polished  mirror,  or  by  oob» 
centrating  or  collecting  them  by  the  refiae* 
tive  power  of  convex  leases,  and  directii^ 
the  rays  thus  concentrated  on  the 
tible  body. 

REACTION,  in  physiobgy,  the 
ance  made  by  all  bodies  lo  the  action  or   _ 
pulse  of  others,  that  endeavour  to  change  to 
state  whether  of  motion  or  rest 

REALGAR,  m  chemistry.   Anenic,ais. 
neraUsed  by  sulphur,  forms  two  ores,  named 
orpiment  and  realgar,  the  chemical  distinc- 
tion of  which  is  not  very  aceurately  deter* 
mined.  That  which  has  been  named  realgar 
is  of  a  red  colour,  sometimes  inclinmg  Co 
scarlet,  sometimes  to  orange.    It  ocean 
massive,  dissemmathd,  and  ciystalliied,  in 
oblique,  tetraednU,  or  hexaedral  piisaii^ 
genmlly  small  and'  transloceat,  or  aemi- 
transparent,  with  a  shinmg  lustre.    Its  fiac- 
ture  is  uneven :  it  is  soft  and  brittle,  aad 
has  a  specific  gravity  of  3.2,  or  3.5.    It  e& 
hales  before  the  blow-pipe  a  white  aneakai 
smoke^  vrith  an  araenimd  and  snlphuroaa 
odour,  and  gives  a  blue  flame.    It  conskta 
of  arsenic  and  sulphur  in  the  proportiotts  cf 
80  of  the  former,  and  SO  of  the  latter. 

REASONING,  the  exercise  of  the  6- 
culty  of  the  mind  called  reasonmg ;  or  it  a 
an  act  or  operation  of  the  mind,  dedocti^ 
some  unknown  proposition  from  other  pfe> 
vioos  ones  that  are  evident  and  know& 

REAUMURIA,  hi  botany,  so  named  a 
honour  of  Ren^  Antoine  Ferchault  de  Reatti 
mur,  a  genus  of  the  Polyandria  Pentagym 
dass  and  order.  Natural  order  of  Saccn- 
lentae.  Ficoideat,  Jossiea.  EaseotSal  cfaa« 
racter:  calyx  siz^eaved  {  petals  five;  of* 
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iale  ooeoelledy  fiTe-Til?ed,  mtny-fleeded. 
There  is  Imt  one  spedet^  m.  R.  vermica- 
faita,  an  annttal  plant,  and  a  native  of  the 
coasti  of  Egyptf  Syria,  and  Sicily. 

RECEIPTS,  are  acknowtedgments  in 
writing  of  baring  received  a  som  of  money, 
Or  other  valne.  A  receipt  is  eitiber  a  voncber 
for  an  obligation  disdiarged,  or  one'  incur- 
red. Receipts  for  money  above  40f .  most 
be  on  stamps ;  bat  on  the  back  of  a  bfll  of 
exchange  or  promissory  note  which  is  al- 
ready stamped,  they  are  good  without  a 
farther  dnty.  Writing  a  receipt  on  a  stamp 
of  greater  value  than  the  law  requires,  in* 
curs  no  penalty,  and  the  receipt  is  good ; 
but  if  on  a  stamp  of  a  lower  value,  or  on 
onstsmped  paper,  tiien  a  receipt  is  no  dis- 
charge, and  incurs  a  penalty.  The  stamp 
acts  are  very  strict  in  making  every  written 
acknowledgment  of  the  receipt  of  money, 
however  ffame<^  subject  to  a  stamp,  and 
Ifae  party  hable  to  a  penalty  for  want^  of 
compUanee  with  the  act.  The  wo«d  "  set* 
tied"  to  a  bill  is  a  receipt ;  and  also  k  name 
at  the  back  of  a  check,  or  at  least  these 
can  neither  of  them  be  produced ;  nor  any 
other  writing  to  show  a  payment  pade,  un- 
lea  accompanied  with  a  stamp. 

RECEIVER,  in  pneumatics,  a  glass  ves- 
sel for  containing  the  thing  op  which  an  ex- 
periment in  the  air-pomp  is  to  be  made. 
See  Phsumatics. 

Rbckiykr.  Reoeivbg  stolen  goods, 
knowing  them  to  be  stolen,  is  an  high  mis- 
demeanour at  |he  common  law;  and  by 
several  statutes  is  made  a  transportable  fo- 
lony,  and,  in  some  particular  instances, 
folony  vrithout  benefit  of  clergy.  In  some 
caste  the  receiver  may  be  prosecuted  without 
prosecuting  the  thief,  and  he  may  be  a  wit> 
ness  agahist  the  receiver. 

RECEPTACLE,  in  botany,  one  of  the 
seven  parts  of  fruetificatMm,  which,  ac- 
cording to  linnaens,  is  the  base  which  con- 
necti  or  supports  the  other  parts.  A  proper 
receptacle  obtains  different  names  firom  the 
parts  of  the  fiructification  which  supports 
and  connects.  When  both  flower  and  firoit 
are  supported  by  it,  it  is  generally  stiled 
tiie  receptacle  of  the  fructification.  When 
the  receptacle  supports  the  parts  of  the 
flower  only,  it  is  called  the  reeeptacle  of  the 
flower.  In  such  cases,  the  seed-bud  or 
fruit,  which  is  phiced  below  the  receptacle 
of  the  flower,  has  a  proper  base  of  its  own, 
whidi  is  distingnislied  by  the  name  of  re- 
ceptacle of  the  finit.  There  are  simple 
flowers,  which  have  the  seed-bud  placed 
above  the  reeeptaele  of  the  flower,  the 
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fiiiit  hat  a  separate  receptacle ;  this  is  ex«' 
eraplified  in  the  magnolia,  tulip*tree,  &e. 
The  term  receptacle  is  often  used  to  signify 
the  base  to  which  the  seeds  are  ihstened 
within  their  inclosure,  as  u  the  deadly 
night-shade. 

RECIPE,  in  medicine,  a  prescription  or 
remedy,  to  be  taken  by  a  patient ;  so  called 
because  always  beginning  with  the  word 
redpe,  i.  e,  take;  which  is  generally  denoted 
by  the  abbreviature  Bt.  For  the  rules  pro- 
per to  be  observed  m  forming  recipes,  see 
Materia  Mbdica,  &c. 

RECIPROCAL  ternu,  timong  logicians, 
are  those  which  have  (he  same  significa- 
tion ;  and  consequently  are  convertible,  or 
may  be  used  for  each  other. 

RxciPiiocAL,  in  arithmetk,  istfaeqno- 
tient  arising  by  dividing  1  by  any  number 
or  quantity,  thus  the  reciprocal  of  S  is^  of 

5,  it  is  i  and  generally  of  a  it  is  - :  hence, 

the  reciprocal  of  a  vulgar  fiaction  is  found, 
by  barely  making  the  numerator  and  deww 
minator  mutually  change  places ;  thus,  the 

reciprocal  of  Jis  {  =  S  ^  of  |  it  b  j ;  of  ^ 

itis  -•    Hence  any  quantity  being  multi- 
plied by  its  reciprocal,  the  product  is  al-. 
ways  equal  to  unity;  thus,)  X  f=l ;  and 
a      b      ah      . 

o      a      atf 

l^EciPRockLjlgwres,  in  geometry,  those 
which  bave  the  antec^cdents  and  consequents 
of  the  same  ratio,  in  both  figures.  Thva,  in 
two  rectangles,  the  side  A  :  B  : :  C  :  D ;  or 
18;  4 : :  9  :  3 ;  that  is,  as  much  as  the  side 
A,  in  the  first  rectangle,  n  longer  than  B, 
so  much  deeper  is  the  side  C,  in  the  second 
rectangle,  tint  the  side  D  iu  the  first ;  and, 
consequently  the  greater  length  of  the  one  is 
compensated  by  the  greater  breadth  or 
deptfi  of  the  other ;  for  as  the  side  A  is  one- 
fourth  longer  than  C,  so  B  is  oncfonrth 
longer  than  D,  and  the  rectangles  of  coarse 
equal ;  that  is,  A  x  D  =  B  x  C,  or  13  x 
3  =  4  X  9 = S6.  This  is  the  foundation  of 
that  capital  theorem,  viz.  that  the  rectangle 
of  the  extremes  is  always  equal  to  that  of 
the  means  ;  and,  consequently,  the  reason 
of  the  rule  of  three.  Hence  it  follows,  that 
if  any  two  triangles,  parallelograms,  prisms, 
parallelopipeds,  pyramids,  cones,  or  cylin- 
ders have  their  bases  and  altitudes  recipro- 
cally proportional,  those  two  figures  or  so- 
lids are  equal  to  eacb  other  ;  and  vice  vertop 
if  they  are  equal,  then  their  bases  and  alti- 
tudes are  reciprocally  proportional^ 
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ItEGiPROCAL  yr^partian,  in  arittmetic,  ReeommilfiiHf  iMttk*  •«  tbotciMtt  to  oV- 

k  when,  in  four  mimbere,  the  fourth  is  lea  serve  the  country,  and  the  tm~     - 

than  the  second,  by  so  much  as  the  third  is  mwk  the  routes,  conveniences, 

•reater  than  the  e«t;  and  riir^wnw.    This  veniences  of  the  first ;  the  positwn, 

is  the  foundation  of  the  inverse,  or  indirect  orforc«of  the  second., 

rule  of  three  ;   thus,  4  :  10  ::  8  :  5.    See  .   RECORD,  an  act  commuted  to 

Rule.    Reciprocal  proportion  is  of  great  in  any  of  the  King's  courts  j  duruig  t^  t. 

use  in  determining  tlie  laws  of  motion.  wherem  it  is  wntteu,  is  alterable  l>ea^ 

RECIPROCALLY,  one  quantity  is  red-  wcord  ;  but  that  term  once  ended,  and  i 

procally  as  anoUier,  when  the  one  is  gi  eaUr  act  duly  inroUed,  it »  a  record,  and  of  tkat 

in  proportion  as  the  other  is  less ;  or  when  credit,  which  admits  of  no  alteiatioa   tm 

the  one  is  proportional  to  the  reciprocal  of  proof  to  thft  contrary.  .    .,    • 

tlie  other.    Thus  a  a  reciprocally  as  b  when        RECORD  ARE,  or  Reeordan  l^uaca,  ns 

1  law,  a  writ  directed  to  the  sherio;  to  re- 
als always  proportional  to  j .  Sa  also  in  me-  jjj^y^  j^   ^jjgg  depending  in  an    infenor 

dianics,  to  perform  any  given^ect,  the  less  court,  or  court  of  ancient  demesne,  han- 

the  power  is,  the  greater  must  be  the  time  dred,  or  county,  to  the  King's  Bench  or 

in  performing  it^or  as  we  have  formerly  ob-  Common  Pleas. 

served,  what  is  gained  in  power  is  lost  in        RECOVERY,   in  law,  the  name   of  a 

time*    If  p  denote  any  power  or  agent,  and  species  of  conveyance  of  great  effect  and 

t  the  time  of  performing  a  given  work,  then  much  utility.     Common  recoverias    wtoe 

1       ^,.       1^.  ^.  J*,  invented  by  the  ecclesiastics  to  elode  Ike 

pisas  -,  and  «isas-,thatis,  p  and  f  are  ^^^^^^  of  mortmain  ;  and  afterwards  en. 

reciprocally  proportional  to  each  other.  couraged  by  the  courts  at  Uiw,  in  osder 

RECITAL,  in  hiw,  is  the  rehearsal  or  to  put  an  end  to  all  fettered  inheritaneca, 

making,mention,  in  a  deed  or  writing,  of  and  bar  not  only  aU  estates  tail,  but  aho  all 

aometbing  which  has  been  done  before.  remainders  and  reversions  expectant  tlwie- 

RECKONING,  or  a  Ship's  Reckoning^  on.    A  common  recovery  is'so  lar  like  a 

in  navigation,  is  that  account,  whereby  at  fine,  that  it  is  a  suit  or  action,  either  actnal 

any  time  it  may  be  known  where  the  ihip  is,  or  fictitious  ;  and  in  it,  the  lands  are  reco- 

and  on  what  coarse  or  courses  she  is  to  vered  against  the  tenant  of  tbe  freehold ; 

steer,  in  order  to  gain  her  port ;  and  that  which  recovery  by  a  supposed  adjndicatisB 

account,  taken  from  the  log-board,  is  called  of  the  right,  binds  all  persons,  and  verts  a 

the  dM^-reckoning.  'free  and  absolute  fee  simple  in  the  reeo- 

RECOGNIZANCE,  in  law,  is  an  obli-  verer.    And  a  conimon  recoveiy  is  now 
gation  of  record,  which  a  man  entera  into  '  looked  upon  as  the  best  assurance,  except 

before  some  court  of  record,  or  magistrate  an  act  of  parliament,  that  parchaseia  caa 

duly   authorized,  with   condition  to   the  have. 

same  particular  act ;  as  to  appear  at  the  as-        There  must  be  three  persons  at  least  to 

jHzes  or  quarter  sessions,  .to  keep  the  peace,  make  a  common  recoveiy,  a  reco verer,  a 

&c.    If  the  party  does  not  comply  witli  it,  recoveree,  and  a  vouchee.    The  recoveiet 

the  recognisance  is  estreated  into  the  Ea-  is  the  phdntiff  or  demandant,  that  hrinp 

chequer.     In  some  cases  the  cbiu-t  will  the  writ  of  entry.    The  recoveree  is  the 

upon  motion  respite,  and  in  some  discharge  defendant  or  tenant  of  the  land,  sgaint 

'the  recognizance  -,  but  all  parties  should  be  whom  the  writ  is  brought.  The  vouchee,  is 

earefiil  to  apply  in  good  time  to  the  court  be  whom  the  defendant  or  tenant  voachetfc 

where  the  recognizance  is  to  be  returned.  or  calls  to  warranty  of  the  land  in  demand, 

RECOIL,  or  Rebovmd,    the  starting  either  to  descend  the  right,  or  to  yieU  hiss 

hackmrd  of  a  fire-arm,  after  an  explosion,  other  lands  in  vahie,iccordiiig  to  a  supposed 

This  term  is  particularly  applicable  to  agreement    And  this  being  by  consent  and 

pieces  of  ordnance,  which  are  always  sub-  permission  of  the  parties,  it  is  therefoieawl 

ject  to  a  recoil  according  to  the  suees  and  that  a  recovery  is  suffered, 
the  charges  which  they  contain.    To  lessen        A  common  recovery  may  be  had  of  nch 

the  recoil  of  a  gun,  the  platforms  are  gene-  things,  for  tlie  most  part,  as  pass  by  a  fine, 

rally  made  sloping  tovrards  the  embrasures  An  use  may  be  raised  upon  a  recoveiy,  as 

of  the  battery.  well  as  upon  a  fine ;  and  the  same  rnks  ars 

RECONNOITRE,  in  militaiy  affiurs,  geaeraUy  to  be  observed  and  followed  Ar 
implies  to  view  and  eiamine  the  state  of  the  guiding  and  directing  the  usesofareoo- 
thingB,  in  order  to  make  a  report  thereof,  very,  as  are  observed  for  the  guktuoa  and 
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dit-ection  of  a  fine.  Tbat  is  to  say,  that  when 
a  fine  m  levied,  or  a  recovery  is  saflfered,  a 
deed  n  made  between  the  parties  really  inte- 
rested, which  declares  the  purposes  of  tlie 
fine  or  recovery,  and  this  deed  is  called  a 
4leed  to  lead  or  to  decUre  the  nses  according 
sbs  it  is  made  before  or  after  the  Ane  or  re* 
covery.  To  enter  at  fall  into  tlie  learning 
of  fines  and  recoveries  would  be  imposffible 
in  a  general  dictionary.  It  is  sufficient  to 
say  thai  both  of  them  are  in  the  nature  of  a 
aham  suit,  while  one  of  which  is  conipro- 
iniaed  and  the  other  carried  on  to  judgment 
by  default  between  the  patties  really  intc* 
rested,  and  tlie  use  of  them  is  to  enable  a 
married  woman  to  make  a  good  convey- 
suice,  and  a  tenant  in  tail  to  turn  his  estate 
into  an  estate  in  iee,  or  as  it  is  called,  to 
dock  or  bar  the  entail.     See  Fink  and 

EflTATK. 

RECTANGLE,  in  geometry,  the  same 
with  a  right-angled  parallelogram.  In  arith* 
noetic  and  algebra,  a  rectangle  signifies  the 
same  with  fiictum  or  product. 

RECTANGLED,  Rectangular,  or 
Ri G HT- ANG L Bi>, appellations  given  to  figures 
and  solids  which  liave  one  or  more  right* 
angles :  thus  a  triangle  vrith  one  ri^t  angle, 
is  termed  a  rectangled  tringle ;  also  paralle- 
lograms with  right  angles,  squares,  cubes, 
Sec,  are  rectangular.  Sohds,  as  cones, 
cyKoders,  &c.  are  also  said  to  be  rectan- 
gubr,  with  respect  to  their  sitoatiou,  when 
their  axis  are  perpendicular  to  the  plane  of 
the  horison.  The  ancient  geometricians  al- 
ways called  the  patabola,  the  rectangular 
section  of  a  cone. 

RECTinCATION,  the  art  of  setting 
any  thmg  to  rights :  and  hence,  to  rectify 
the  globes,  is  to  fit  them  for  peiformfaig 
any  problem. 

RecnrtcATioif,  in  geometry,  is  the  find- 
ing a  right  line,  equal  in  length  to  a  curve. 
The  rectification  of  curves  is  a  branch  of 
the  higher  geometry,  where  the  oe  of  the 
invene  method  of  fluxions  »  very  conspicu- 
ous, of  which  we  shall  give  an  example. 

Case  I.  Let  A  C  O,  (Plate  Misoel.  XIIL 
fig.  16)  be  any  kind  of  carve,  whose  ordinates 
are  parallel  to  themselves,  and  perpendlciUar 
totbeaxisAQ.  Thenif  the  fluxion  of  the 
absciss  A  M  be  denoted  by  M  «,  or  by  C  n, 
(equal  and  parallel  to  M  at)  and  n  S,  equal 
and  parallel  to  C  r,  be  the  representation 
of  the  corresponding  fluxloa  of  the  ordinate 
M  C ;  then  will  the  diagonal  C  S,  touching 
the  curve  in  C,  be  the  line  which  the  gene- 
fating  point  p,  wonld  describe  were  its  mo- 
tion to  become  unilo m  at  C ;  which  Kaei 
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therefore,  truly  expressea  the  fluxion  0/ 
the  space  A  C,  gone  over.  Hence,  putting 
AM  =  g,CM  =  y,and  AC  =  r;  we  have 
«(=:CS=:  v'Ca^-f  Sa»=^:?+jr: 

from  which,  and  the  equation  of  tlie  curve, 
the  value  of  z  may  be  determined.  Thus, 
let  the  curve  proposed  be  a  parabola  of 
any  kind,  the  general  equation  for  which  is 

'=  ^zn ;  w»<J  hence  x =*^,  \and  there- 


fore 


(=*  V>H^)=v/iH-^^^^= 


J^^+^^_,  ;  the  fluent  of  which,  nnt- 
venally  expressed  m  an  infinite  series,  is  y  4- 

—4  + 


"•y 


<A  —  4 


4n  — 3X  3« 
zr^,  Sec  =:  z. 


6«  —  5  X  16« 

Case  IT.  Let  all  the  ordinates  of  the  pro- 
posed curve  ARM  (fig.  16),  be  referred 
to  a  centre  C :  then  puttfaig  the  tangent 
R  P  (intercepted  by  tlie  perpendicuhur  CP) 
=:  ^,  the  arch,  B  N,  of  a  circle,  described 
about  the  centre  C,  :=  jc  ;  and  the  radius 
C  N  (or  C  B)  =  tt ;  we  have  « :  ^  : :  y  (C  R) 

:«  (R  P) ;  and,  ooueqnently,  X  =-^ :  from 

whence  the  vahie  of  z  may  be  found,  if  the 
relation  of  y  and  t  is  gives.  But,  m  other 
I,  it  will  be  better  to  work  from  the 


foUovring  equation,  vis.  ft  =s  v^^Slff^ 

which  is  thw  derived^  let  the  right  line 
CR,  be  conceived  to  revolve  about  the 
centre  C;  then  smce  the  celerity  of  the 
generatuig  point  R,  in  a  direction  perpen- 
dlcnhv  to  C  R,  is  to  (i)  the  eelerity  of  the 
point  N,  as  C  B  (y)  to  C  N  («),  it  wiU  there- 

fore  be  truly  represented  by  —  ;  which 

being  to  (» the  celerity  in  the  direction  of 
CR,  produced  as C B (f) : R P (f),  it fol- 

lows  that  ^:  y  i  n^  :  fi;  whence,  by 
compoaition,  *— r+y  :^ : : s* -J-  <■  (y*) : 
l> ;  therefore  ^ -1-/ s  ^,  and  conse- 


qoently  s/  ^+f  (=  ^)=  «.  aE.D. 

But  the  same  condasion  nay  be  more 
easily  deduced  from  the  inerements  of  the 
flowing  quantitiet :  lor,  if  R  m,  ra^  and 
N  a  be  auomed  to  itpmant  (x,^,  x)  any 
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¥  

iwry  small  cdiresponding  increnieiiti  of  AR, 
CR,andBN;  thin  will  C  N  (a)  :  CR(sr) 
: :  X  (the  arch  N  a)  :  the  similar  arch  Rr  = 

^     And  if  the  triangle  Rrm  (which, 

a 

while  the  point  m  is  returning  back  to  R, 
approaches  continually  nearer  and  nearer 
to  a  similitude  with  C  R  B)  be  considered 
as  rectilinear,  we  shall  also  obtaui  i^  (= 


Km'  =  Rr»  +  rm»)  = 

7^ 


—  t^ 


f/;and 


S/'LJL^  j_  i«  (=!!li)  =  i,  as  before. 

See  Simpson's  <<  Fbodons.** 

RjscnFiCATiON,  in  chemistry,  is  nothing 
bat  the  repetition  oi  a  distillation,  or  snb- 
linution  seTeral  times,  in  order  to  ren- 
der the  snbstance  pnrer,  finer,  and  freer 
from  iiqneoas  or  earthy  parts. 

RECTIFIER,  m  navigation,  an  instm- 
ment  consisting  of  two  parts,  which  are  two 
circles  either  laid  one  upon,  or  let  into,  the 
other,  and  so  ftstene^  together  in  their 
centres,  that  they  represent  two  compasses, 
one  fixed,  the  other  moveable;  each  of 
them  divided  into  the  thirty«^two  points  of 
the  compass,  and  three  hundred  and  sixty 
degrees,  and  numbered  both  ways,  firbm 
the  north  and  the  south,  ending  at  the  cast 
and  west,  in  ninety  degrees. 

RECTIFYING  tU  globe.    See  Globb. 

RECTORY,  m  law,  is  taken  for  an  en- 
tire parish-church,  with  all  its  rights,  glebes, 
tithes,  and  other  profits  whatsoever. 

RECTUM,  in  anatomy,  the  third  and 
hst  of  the  large  intestines. 

RECURRING  scfi€s,  isaieries  consti- 
toted  in  such  a  manner,  that  having  taken 
at  pleasure  any  number  of  its  terms,  each 
fblloiring  term  shall  be  related  to  the  same 
Bumber  of  precedmg  terms  aceordini;  to  a 
constant  law  of  relation. 

RECURVIROSTRA,  tlie  acasetf  In  na- 
tural history,  a  genus  of  birds  of  the  order 
Gralbe.  Generic  character  :  the  bill  long, 
very  thin,  and  bending  considerably  np- 
vrards ;  nostrils  narrow  and  pervious ;  tongue 
short ;  feet  palmated ;  hind  toe  very  short 
and  high.  There  are  three  species.  We 
shall  notice  only  that  which  is  found  in  this 
island*  The  R.  avosetta,  or  scooping  avo-> 
set,  is  as  large  as  a  lapwing,  and  has  ex- 
tremely long  legs ;  its  bill  is  three  inches 
and  a  half  in  length.  In  winter  it  is  often 
seen  in  this  kingdom,  particidarly  at  the 
mouth  of  the  Severn,  and  on  the  coasts  of 
Snfiblk.  In  the  fens  of  Cambridgeshire 
these  birds  are  known  to  braed^  and  ap- 
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pear  often  in  vast  flocks.  Tbeir  Mibaisteiftee 
is  on  insects  and  worms,  which  tbcf  pro> 
cure  from  the  soft^  muddy  bottoms    vrith 
their  bills.    Tliey  often  wade  into  the  wai- 
ter to  the  top  of  their  legs,  and  are  aiblc  to 
swim ',  but  are  seldom  seen  swimnuiigy  and 
never,  unless  at  a  very  small  dbtance  froM 
the  shore.    In  France,  on  the  coasu  of  B^ 
Ppictou,  their  nests  are  pluudered  ansimUy 
of  several  thousands  of  egg8,whicii  form  a 
nourishing  and  valued  food  for   tiie  pea- 
santry of  that  district.    See  Avea,  Plate 
XIII.  fig.  4. 

RECUSANT,  a  perMu  wlio  refbses  to 
go  to  church,  and  worship  God  alter  the 
manner  of  the  chnrdi  of  England,  as  by  law 
established :  to  which  is  annexed  the  pe- 
nalty of  SO^  a  month  for  nonconfomiity. 
'  23  Elizabeth^  c  1. 

RED.    S^  Colour,  Dtimg,  Optics^ 

Red  hook,  of  the  Exchequer,  ao  ancient 
record,  or  MS.  volume,  in  the  keeping  of 
the  King's  remembrancer,  ooataiaiag  d»> 
vers  miscellaneous  tracts  relating  to  tbe  pe- 
riods before  the  conquest 

REDDENDUM,  a  danse  in  a  lewe, 
whereby  the  rent  is  reserved  to  the  iesaor. 
See  Dbbd. 

REDDLE,  red^hattc,  m  mmeralogy,  a 
species  of  the  iron  genus :  its  name  bespeaks 
its  colour :  it  soils  strongly,  and  writes ;  it 
easily  frangible;  adheres  strongly  to  tlie 
tongue ;  feels  meagre;  specific  gravity  5.9, 
Exposed  to  a  red  heat,  it  decrepitates,  and 
becomes  black;  it  may  even  be  melted  into 
a  greenish  grey  spumoos  enamel.  In  Silesa 
it  is  found  in  compact  limestone:  it  is  pnn- 
dpally  used  for  drawing :  the  coarser  kinds 
are  used  by  the  carpenter,  tlie  finer  by  the 
*pamter.  It  is  sometimes  used  in  its  natn- 
ral  state,  and  sometimes  pdveriied,  washed, 
and  mixed  with  gum,  and  cast  into  moulds. 

REDEMPTION,  and  Equity  ^  Re- 
dempHoR,  in  law.    See  Moktgaob. 

REDOUBT,  in  fortification,  a  square 
vrork  laised  witibout  the  (glacis  of  tlie  place, 
about  mnsket-«hot  from  the  town;  having 
h>op-holes  for  the  small  arms  to  fire  tfaroagh, 
and  surrounded  by  a  ditch.  Sometimes 
they  are  of  earth,  having  only  a  defence  ia 
firont,  Borronndad  by  a  parapet  and  ditch. 
Both  the  one  and  the  other  serve  for  de- 
tached guards  to  interrapt  the  enemy's 
woriu;  and  are  sometimes  made  on  the 
angles  of  the  trenches  for  covering  the 
workmen  against  the  sallies  of  the  garriioB. 
The  length  of  their  sides  may  lie  about 
twenty  lithoms:  their  panpets  most  have 
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4W0  or  three  baaquettti ,  and  be%bont  mpe  tail :  to  nSgo  when  a  top^tiuut  is  spnin^ ,  as 

or  ten  feet  thick.    They  are  sonietimes  (in  they  call  it,  that  is,  when  it  is  cracked,  or 

m.  aiege)  called  places  of  arms.  almost  broken  in  the  capf  they  cut  off  the 

REDUCTION  0f  mtt9kf  k  chemistry,  ^o^^r  P>ece  that  was  nearly  broken  off,  and 

All  metats,  even  the  few  that  resist  the  Mitring  the  other  part,  now  much  shorter, 

action  of  heat  and  air,  andergo  a  similM*  i»  ^«  step  again,  they  call  it  a  reefed  top- 

change  when  eiqKMed  to  addt,  especially  ^"^^      '^^  term  «  reef*  implies  al^o  a 

the  sniphnric,  the  nitric,  and  the  muriatio^  ^^^  o^  >vcks  lying  near  the  surface  of  the 

oramimtoreofthetwolast    All  metals,  by  ^^^^er, 

these  means,  may  be  oonTcrted  into  pow^  R££L,  in  the  manufuctories,  a  mac^iine 

dcKs,  whkh  hare  no  rcacmbhuioe  to  the  senring  for  the  office  of  reeling.    There  are 

metals  from  which  they  were  obtained,  ^^ous  kinds  of  reels,  some  very  simple, 

Tbeae  powdeit  wen  formerly  called  cakes ;  o^«n  very  complex.    Of  the  former  kinds 

but  at  prcient  they  are  better  known  by  those  most  in  use  are,  1.  A  little  reel  held 

the  name  of  ondea.    lley  are  cf  vaiiov  in  ^^^  luu^  consisting  of  three  pieces  of 

cnlonn,  accordii^  to  tlie  iveiBl  and  the  yfoody  the  biggest  and  lonj^est  whereof 

treatment,  and  arelra^entiy  mannfiictnred  •  (which  does  not  exceed  a  foot  and  a  half  in 

In  huge  ^nantitieo  to  serve  as  paints.  When  lengthy  and  one-fourth  of  an  inch  in  diame- 

tbese  oxides  are  mixed  with  charcoal  poww  ter)  is  traversed  by  two  other  pieces  dis- 

dcr  and  healed  in  a  eracible,  they  Km  po*ed  different  ways.  3,  The  common  reel, 

Ibeir  earthy  appearance^  and  are  changed  or  windJass,  wluch  tarns  upon  a  pivot,  and 

agahi  into  the  metab  from  which  they  were  ^  fonr  AighU  traversed  by  long  pins  or 

imdnced.    Oil,  tallow,  hydrogen  gas,  and  sticks,  whereon  the  skein  to  be  reeled  b 

other  combnstible  bodies,  may  be  often  po^t  end  which  are  drawn  closer  qy  opened 

anhstitnted  for  Charcot.  By  this  operatiott,  wider,  according  to  the  skeut. 

which  is  caUed  the  reduction  of  the  oxidea,  REEUll^G,  in  the  mann&ctories,  the 

the  eomboatible  is  diminished  j  and  indeed  wuidiag  of  thread,  silk,  cotton,  or  the  Ukse, 

nndergoes  the  very  same  change  as  when  it  into  a  skein,  or  njpon  a  bottom,  to  prevent 

is  burnt.    In  the  hingnage  of  fttahl,  it  kaes  its  entangling.    It  it  also  i»ed  for  the  charg-^ 

ito   phlogiston;  and  this  uiduced  him  te  iqgor  disGharguag  of  bobbins  or  qpills,  to 

condnde  that  metals  are  composed  of  earth  nse  them  in  the  manafiietiire  of  different 

and  phlogiston.     Mr.  Davy,  as  we  have  stufis,  as  thread,  sQk,  cotton,  ke»    Reefing 

sewn  in  other  parts  of  this  work,  Hielines  to  isperfbrmeddifoent  ways,  and  on  different 

the  opinion  that  there  are  only  two  pii»>  engines'. 

dples  m  nature,  nn  mtemmable  and  me-  RE-ENTRY,  in  law,  signifies  the  resnm- 

tallic  principle.^  ing  or  retaking  a  possession  in  land  late^ 

REDUCTION.    See  AniTHMETic,  lost. 

RanoctioN  •fmjigwre^demglt,w  4rmM^  REFERENCE,  m.Iaw,  is  where  a  maUer 

is  the  making  a  copy  thereof,  either  larger  is  referred  by  the  Court  of  Chancery  to  m 

or  ammier  than  the  original ;  stiU  preserving  master,  and  by  t^ie  courts  at  hiw  to  a  pro* 

the  form  and  proportion.    The  great  nse  of  tbonotary,  or  secondary,  to  examine  and 

the  proportional  compasses  is  the  reduction  report  to  the  court    Reference  also  signi- 

of  figures,  &c.  whence  they  arc  called  com-  fieo  where  a  matter  in  dispute  is  referred  to 

paasea  of  reduction.    There  ara  various  me-  the  decision  of  an  arbitrator.    This  is  done 

thods  of  redndng  figures,  the  most  easy  is  1^  either  by  parol  agnrement,  or  liy  bond,  or 

means  of  the  pentagraph,  or  parallelogtam;  upon  a  suit,  in  which  hutcr  case  the.  party 

but  this  has  its  defecU.  See  Pbhtacbapv.  has  a  rule  of  court,  tliat  tlie  party  agabst 

REE,  IUia,or  Rbs,  a  litlle  Portuguese  whom  the  award  u  nmde  shaU  perform  if, 


copper  coin.  and  then  ho  nwy  move  to  have  an  attach 

REED,  an  ancient  Jewish  measure^  See     meat  against  him  if  he  does  not  perform  it. 


MsjlSorx.  By  statate  also  this  may  be  doa^  where  the 

Rbbd,  or  tha  Coamssn  Rni>,  in  botany,  paitiesagree  that  the  anrard  shonU  be  made 

onmda.    See  Animno.  a  rale  of  court,  although  them  is  no  suit 

R£EF,a  term  mmmgatloo.  When  tbci«  REFINING.    See  Assay  ixg. 

is  a  great  gale  of  whid,  they  eommoitfy  loU  REFLECTING  drdr,  an  astaanomical 


up  part  of  tha  sail  below,  that  by  this  means  inatnimenf   fiir  measuring  an^^     ^t  is 

it  may  become  the  narrower,  and  not  dsaw  catted  tefiecting  from  it«  property,  in  com* 

somnchwind;  which  contracting  or  tihl«g  Mionwiththe  Hadley's  fsadiant  (of  whidi 

If  the  San  Hi^  call  a  reef,  or  reefing  tim  itisamodlfication>of  ohMrvingoneof  the 
VOL.  V.  N  n 


REFLECTING  CIRCLE. 

ob)ecli  of  the  ngke  to  Im  neanired  by  dbk  dex  glaH^   ^,  ivhidi  ii  a  pine 

tiiict  visioiiy  and  tlie  other  by  reflectioD  of  mirror,  b  laiteoed  to  the  otker  eod  of  tUi 

pluie  ttdxtvn.    The  tot  ioBtnimeiit  of  this  axis  by  three  lerewB  m  mch  a 

kind  was  faltetited  by  Tobias  Mayeta,  in  the  centre  line  ofthe  steel  azia  it  ia 

Itro^  a  eeltebtated  astronomer  of  Gotttngen,  if  prodneed,  woold  enctly 

who  calcniated  the  Innar  and  solar  tables  ft>r  the  plane  of  the  silvered  aat&ee  of  the  ■■>> 

determining  the  lotogitnde  at  sea,fbr  which  a  ror,  and  consequently  that  the  plasse  of  Ihe 

re¥rard  of  S|0002.  was  given  by  the  board  Of  Ikiirror  prodnced  passes  thraogi  Ifce  ceohv 

longitude.  In  making  use  of  these  tebles  he  of  the  dide  A  Ay   peipeodicBiBr  ta  m 

fbund  that  tibe  kadley*8  quadrants,  though  plane. 

made  by  the  first  artists  of  that  tunci  were  Tothenppereadof  the  tDbe»o(%.  t)a 

not  divided  vritfa  sufficient  accuracy  for  his  crooked  plate  of  brass,  d  d,  is  IhiiteMeJ,  asi 

puiposei  he  therefore  contrived  the  reflect-  comects  it  vrith  two  other  tnbeay  e  md  / 

ing  and  repeating  circle;  to  comprehend  whose  lower  ends  are  fixed  to  tbe  cram  hsr 

Which,  the  reader  most  turn  to  our  article  ftame  of  the  drele,  one  of  tiieee,/(  hna  the 

QOAORAirr,  by  Hadley,  fiom  vrhich  this  in-  mirror,  A,  called  the  ol^iect  glais  plaeed  m 

stmmentdiflerB  principally,  hi  being  a  whole  it;  the  other  has  a  telescope,  Ic,  fixed  to  it. 

circle  of  divisions  instead  of  an  octant ;  directed  to  the  object  ghes,  k.    Tkm 

and  is  so  contrived,  that  when  an  observa-  meat  is  held,  when  in  use,  hf 

tion  has  been  made,  it  is  repeated  upon  a  adapted  to  difierent  oecaaioos,  c 

finesh  portion  of  the  divisions,  then  a  third  tfiere  are  four ;  two  perpeodicalar 

time,  a  Iburthy  and  so  on  as  many  times  as  is  parallel  to  the  plane  of  tbe  circle ;  of  the 

necessary;  the  observation  is  theu  read  ofi;  latter,  e,  is  one  on  the  upper  aide, 

and  the  product  is  divided  by  Uie  iramber  by  a  small  pillar  coming  fivm  the 

of  obsenrations  made  so  as  to  take  a  mean  tion  of  two  of  the  bars  of  the 

of  the  errors  there  may  be  in  any  part  of  the  steadied  by  entering  the  tube,  a,  the 

divisions  on  the  cirele.    This  contrivance,  handle  is  at  the  divided  side  of  ike 

though  useful,  was  found  so  tedious,  in  und  is  fiutened  to  the  cirde  at  the 

taking  so  many  observations,  that  it  was  side,  in  the  same  manner  as  e ;  by  a  cvaokstf 

laid  aside  in  ftvourof  the  Hadley's  qnadiant,  hollow  tube,  O,  going  round  the  csrck;  tf 

to  which  hi  pouit  of  accuracy  it  vras  really  the  other  two  handles,  one  m,  ia,  above  ik 

superior.  circle,  screwed  into  a  cock  fixed  to  it,  • 

For  the  particular  description  of  this  in-  that  it  is  peipendicubr  to  the  ceatse  of  the 

stroment  we  must  refer  our  readers  to  a  circle,  it  comes  over  tbe  Index  glaaii  bat 

work,  entitled,  *<  Tsbula  Motum  Sola  et  does  not  touch  it    The  other  haadk,  k 

Lnnse,"  by  Tobias  Mayer,  London,  1770.  screvred  into  the  handle  of  the  ereahtd 

This  instrument  received  an  improvement  tube,  O,  so  as  to  be  in  the  mmt  Vmt  wiih 

fiom  the  Chevalier  de  Borda,  at  Paris,  the  upper  handle  m ;    •  are  thraa  dki 

which  rendered  its  operation  much  more  glasses,  between  the  index  asid  horims 

simple ;  but  it  was  not  until  the  year  1796  ghuses,  turmag  on  a  Jomt,  so  as  to  he  pm 

that  the  instrument  became  much  used  in  out  of  the  way  when  necessaiy,  or  aay  «ae 

tlicBritish  navy,  vrhen  it  vras  new  modelled  or  two  of  them  can  be  turned  in  the  fae  ^ 

by  Mr.  Edward  TVoughUm, and  the  objec-  the  telescope  to  dariran  the  light,  aaresr 

tions  to  the  former  instraments  done  away,  leas,  in  observations  of  the  sun ;  p,  an 

Wehave  obtained  permission  from  this  gen-  three  other  glasses  supported  by  a  amril  ^ 

tieman  to  makeadiawfaig  of  this  mstrument  lar  behind  tbe  horiaon  glass,  which  eaa^ba 

(8eePlateReflectingCirele)where(fig.i)M  be  turned  back  as  is  necenary.    The  tele> 

a  plan  of  the  divided  side  of  the  instrument,  scope  is  screwed  into  a  brass  ting,  r,  thh  ii 

(and  tig.  S)apeiapectiveviewofitsupper  supported  by  a  square  piece  of  hiasa,t^ped 

side.    A  A^  in  both  figures,  k  a  circle  of  at  the  comers,  so  as  to  form  a  screw ;  ^ 

brass,  with  a  narrow  ring  of  stiver  let  into  a  by  turning,  «,  a  nut  upon  a  screw,  the  te> 

dreatar  groove  in  it,  as  h  seen  ia  fig.  1  oo  leseope  can  be  raised  or  lowend  panid  Is 

vrhich  silver  the  divirions  are  madok  B  B  B  itself  i  there  is  also  an  adyastaieat  to  bi^ 

are  three  arms  carrying  verniers  at  their  the  Hae  ofboUfaaatlon  of  the  tekscepe  ts  be 

"ends,  they  aic  all  cast  fal  oae  piece,  and  parallel  to  the  pkn  of  the  cirde. 

screwedto  a  truly  tuned  ftleel  axis,  flttfa«  The  drcte  is  divided  oo  the  savcri^ 

hito a tobe, which h icrewei  totheoMtre  shovrain  the  plaa,faito7i0  ptftSieMhoT 

of  the  drcte  (tUs  tahe  cannot  be  seen  k  whiehanswen  to  a  degree,as  thk 

<hepkftlmtlidflDetodbjchifig»f)thek*  meatnaaaores  doable  the 


^ 


KEFLECnoN. 


tbe  art,  the  mum  m  the  Hadlcy^  ffrndkaBl, 
tlie§e  are  tobdifided  into  three,  eedi  of 
whieh  will  be  twenQr  nimrtei.  Tbe  ver^ 
men  hMUode  Utty-mot  oftlieae 
and  are  divided  ioto  nxtyt  the 
of  these  will  lebdivide  each  original  divi- 
BMNi  of  the  eirele  into  fisty  pvtt,  eech 
equal  to  twenty  aeeoods.  Tbe  am  on  whieh 
the  venier,  D,  is  fixed,  ban  a  damp  at  iu 
end  to  fiatca  it  to  the  drde ;  and  a  fine 
•ciew,  X,  to  move  it  afewly  atnaUqaantity 
after  itiichMnped. 

We  diall  now  'deMribe  the  manner  of 
makh^an  obMrvatioo,  by  this  inttminenl, 
of  the  angle  between  two  objects,  neariy 
ia  the  same  hoiiioBtal  phme,  we  suppose 
aU  the  aifinslnients  of  the  bistmment  to  be 
perfect  ^  the  observer  fint  holda  the  iostm- 
meat  hi*  his  right  hand,  by  the  handle 
acrewed  to  the  lower  handle  of  the  tabe  G, 
be  looks  through  the  telescope,  Ic,  and'un- 
sllvered  part  of  the  horiaon  glass,  A,  and  di- 
rects It  to  one  of  the  objects  which  will  be  in 
the  dotted  line,  kg^  he  then  turns  tbe  index 
and  index  gfaas,  ^  by  its  arm  D  (which  most 
be  nadamped)  until  the  other  olyect  in  the 
line,  y  &,  is  refiected  from  6  to  A,  and  fromh 
by  the  silvered  part  of  tlie  glass,  into  the 
line  kgf  in  which  is  placed  the  observer's 
^e ;  he  then  damps  the  arm,  D,  and 
gently  tnms  the  screws,  x,  backwards  or 
forwards  oatil  tha  reflected  unage  of  the 
olgect  in  the  line  y,  and  the  other  olject 
seen  through  the  tdescope,  both  exactly 
cover  one  another.  The  observalion  is  now 
half  amde,  and  the  observer  reads  off  and 
writes  down  the  degrees,  minates,  aod  se* 
condsy  of  each  veraier,  he  then  inverts  the 
instiansent  holding  it  by  the  handle,  «^  and 
directs  the  telescope  to  the  object,  in  the 
line  y^  and  briags  the  reflected  hnage  of 
the  object,  m  the  line  hg^  into  view,  by 
taming  roand  the  index  and  index  glam  the 
same  as  before ;  the  observation  is  then 
read  offend  registered.  To  determine  the 
angle  amawred,  a  mean  of  the  prodncts  of 
bodiobaervaliow  amst  be  taken,  this  is  the 
angle  between  the  Uacs,  y&  and  kg,  A 
bbmU  mkrosoope,  M,  in  the  plan,  is  ased 
la  exaadae  the  vemien,  and  it  caa  be 
appKsd  to  either  verniers  as  required. 

Dm  dark  ghsses,  e  p,  are  oa^  waated  hi 
observhig  the  saa  or  mooa* 

li  a  evideat  that  by  iavertfaig  the  faistra* 
mmt,  m  we  have  described,  tbe  mdex 
error  Is  of  ao  eeaseqaeacs,  as  it  wiH  be  ak 
ways  mem  ht  one  observatioa  and  lem  in 
tbe  other. 

KEFLBCriON.    Aa  the  mys  of  light 


am  reflected  by  polished  surfaces,  m  h  is 
louad  that  the  mys  of  caloric  bam  tbe 
same  property.  The  Swedish  chemist 
Scheele  discovered,  that  the  aagieof  reflec- 
tioo  of  the  rays  of  caloric  is  equal  to  the 
angle  of  inddence.  Tids  has  been  more 
folly  established  by  Dr.  HenchcL  Some 
very  mteresting  experiments  were  made  by 
Profossor  Pictet  of  Oeaeva,  which  proved 
the  same  thing. 

These  experiments  were  conducted  ia 
the  following  auumer.    Two  concave  mir- 
rors of  tin,  of  nine  inches   foons,  were 
placed  at  the  distance  of  twdve  feet  two 
indies  from  each  other.  In  the  focus  of  the 
one  was  placed  the  bulb  of  a  thermometer, 
and  in  that  of  the  other  a  ball  of  iron  two 
inches  in  diameter,  which  was  just  heated  so 
as  not  to  be  visible  in  the  dark.    In  the 
space  of  six  minutes  the  tliennometer  rose 
f f^.     A  similar  effect  vras  produced  by 
suhstitoting  a  lighted  candle  in  place  of  the 
ball  of  iron.    Supposing  that  both  the  tight 
and  heat  acted  in  the  last  experhaeftt«  be 
interposed  between  the  two  mirron  a  plate 
of  ghMs,vrith  tbe  view  of  separating  the 
mys  of  light  from  those  of  caloric    The 
rays  of  caloric  wem  thus  interrupted  by  the 
plate  of  glam,  but  the  rays  of  light  urem  not 
perceptibly  diminished.    In  nine  minates 
the  thermometer  sunk  14^;  and  in  seven 
minutes  alter  the  glass  was  removed,  it  rose 
about  IS*.    He  therefore  justly  condnded, 
that  the  cahnic  reflected  by  the  mirror,  vma 
the  cause  of  the  rise  of  the  thennometer. 
He  made  another  experiment,  snbstltnting 
boiling  water  inaghns  vessd  in  place  of  tbe 
iron  ball ;  and  when  the  apparatus  was  ad- 
justed, and  a  screen  of  silk  which  bad  been 
phiced  betweea  the  two  mirrois  removed, 
the  thermometer  rose  5*;  namdy,  from 
47*  to  5<y.    The  experimenU  were  varied 
by  ronoving  the  tm  mitrors  to  the  distance 
of  90  inches  from  each  other,    tlie  ghns 
vemel*  with  boiling  vmter,  was  placed  la 
one  focus,  and  a  sensible  theraiometfr  ia 
the  other.    Ia  the  middle  space  betweea 
the  Biirron,  there  was  saspeaded  a  r^ffaira 
gfaas  mirTOr,  so  that  dtber  side  ooald  be 
tamed  towards  the  glam  vesseL  Whea  tha 
polished  side  of  this  mirror  was  tamed  to- 
wirds  the  glam  vessd,  the  themsometer 
roee  only  five*tentfas  of  a  degree;  bat  whea 
the  other  side,  which  was  daflcaed,  waa 
tamed  towards  the  ghas  vessd,  the  thtima 
amter  rose  S^  A'.  Aad  hi  another  experi« 
aseat  peiforaMd  m  the  saam  aray,  the  ther* 
momeler  rose  3*  when  the  polbhed  dde 
of  the  mirror   vras  tamed  to  the  gls^p 
Kn  t 
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f  essely  ind  9"  when  the  otfier  side  was 
tuhied*  These  experiments'  show  clearly, 
that  the  rays  of  caloric  are  reflected  firoin 
polished  surfaces,  u  well  as  the  rays  of 
ligfat.  Transparent  bodies  have  tJie  power 
of  refracting  tlie  rays  of  caloric,  as  well  as 
those  of  light.  ISiey  differ  also  in  tlieir  re- 
frangibility.  So  iiur  as  experiment  goes,  the 
most  of  the  rays  of  caloric  are  less  refrangi- 
ble than  the  red  nyt  of  li|^t  The  experi- 
ments of  Dr.  Herscbel  show,  that  the  rays 
of  caloric,  fr6m  hot  or^baming  bodies,  as 
bot  iron,  hot  water,  fires  and  ci<ndles,are 
refVangible,  as  well  as  the  rayt  of  caloric 
which  are  emitted  by  tiie  sun.  Whether 
bU  transparent  bodies  have  the  power  of 
transmitting  tliese  rays,  or  what  is  the  dif- 
ference in  the  refractive  power  of  these  bo- 
dies is  not  yet  known. 

The  light  which  proceed*  from  the  smi 
•eems  to  be  composed  of  three  distinct  sab- 
stances.  Scheele  discovered,  that  a  glass 
mirror  held  before  the  fire,  reflected  the 
rays  of  light,  bat  not  thf  rays  of  caloric  ; 
but  when  a  meWlic  mirror  was  placed  in 
the  same  situation,  both  heat  and  ligfat  were 
reflected.  Tlie  mirror  of  glass  became  hot 
in  a  short  time,  but  no  change  of  tempera- 
rqre  took  ph&ce  on  the  metallic  mirror.  This 
experiment  shows  that  the  glass  mirror  ab- 
sorbed the  rays  of  caloric,  and  reflected  those 
of  light ;  while  the  metallic  mirror,  suffering 
no  change  of  temperature,  reflected  both. 
And  if  a  plate  of  gtoss  be  held  before  a 
burning  body,  the  rays  of  light  are  not  sen- 
sibly interrupted,  but  the  rays  of  caloric 
are  intercepted  ;  for  no  sensible  heat  is  ob- 
served on  tlie  opposite  side  of  die  glass ;  but 
when  the  glass  has  reached  a  proper  degree' 
of  temperature,  the  rays  of  caloric  are 
transmitted  with  the  same  facility  as  those 
of  light.  And  thus  the  rays  of  ligfat  and  ca- 
loric may  be  separated.  But  the  curious 
experiments  of  Dr.  Herschelhave  clearly 
proved,  that  the  invisible  rays  which  are 
emitted  by  the  sun,  have  die  greatest  heat- 
ing power.  In  these  experiments,  the  dif- 
ferent coloured  rays  were  thrown  on  the 
bulb  of  a  very  delicate  thermometer,  and 
their  heating  power  was  observed.  The 
beating  power  of  the  violet,  green,  and  ted 
rays,  were  found  to  be  to  each  other  as  the 
foQowing  numbers : 

Violet 16.0 

Oreen %tA 

Red .55.0 

The  heatbig  power  of  the  most  refrangi- 
ble nyt  was  least,  and  this  power  incftaiea 
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thp 
■fc 

li 


is  't6e  refruigibifity  dimaaaAm,  '  Ite  ni 

ray,  therefore,   has  the  grestest 

power,  and  the  violet,  wfakh  <■  the 

fifttigible,    the 

power,  it  has  been  already  ofaaerved, 

greatest  in  the  middle  of  the  8pectfaBi,a 

it   diminishes^  towards    both 

but  the  heating  power,  whi^ 

violet^  end,  increases  front  that  te  the 

extremity ;    and    wfaea  the  thaisaMiai 

was  placed  beyond  the  listit  of  the  red 

it  rose  still  hif^er  than  in  the 

has  the   greatest  faeatmg 

0pedtnmL    Hie  heatlas  poster  of 

visible  riiys  was  greatest  at  the 

half  an  inch  beyond  the  red  nj,  bat  it 

aeosible  at  the  distance  of  one  inch  a 

half.    See  Optics. 

REFORMATION,  ifer  dkovch  Ustary,  ■ 
that  amazing  change  in  the  reSgiea  Mad 
politics  of  a  great  part  of  Europe  whiefc 
began  to  take  pUce  in  die  early  part  «f  ik 
sixteenth  century.  An  event  of  such  asi^ 
nitude,  with  which  the  progress  of  the  mt 
and  universal  learning  is  so  hitiiisateiy  ess- 
nectedy  demands  a  more  eiilai|^  mi 
detailed  accotmt  than  the  prcseiibed  lieia 
of  onr  work  will  admit  It  woaM,  oevo- 
tbeless,  be  highly  improper  wholly  to 
the  notice  of  so  very  importiiit  t 
the  history  of  Europe. 

At  a  time  when  the  peace  ao3 
of  the  Roihish  Church  seemed  lidiy  cu» 
blished,  and  when  the  aathorlCy  of  ihi 
Holy  See  had  just  received  a  most 


triumph  by  the  labotlrs  of  the  Gooedi  tf 
die  lateran;  when  the  iddreai  and 
verance  of  Leo  the  t%nth  IM 
a  thousand  diffichKies,  and  given 
his  dominions  ;  when  Rome 
once  more  to  assume  its  ancieot  grtadear, 
and  u*as  agaui  become  the  centre  of 
letters,  sjid  the  arts;  when  t^  dark 
of  the  liiiddfe  ages  were  scattered 
the  rays  of  scitace,  and  the  l%fat  of 
had  begim  to  illumine  the  taoral 
the  tiftentiou  of  the  whole  Cfarfatian  wotM 
was  directed  to  hn  ^vent  that  Chreateaed 
nothing  less  than  the  speedy  min  of  lbs 
Pa(>al  authdrity,  and  the  complete 
lition  of  that  fabric  of  fdigieiit 
cence  which  die  labour  of  myriads  bad 
UDtted  to  raise,  and  widch  the  lapse-of  cen- 
turies had  1cf\  rather  established  than  im- 
paired. It  is  curious  to  reflect,  that  what 
bid  fut  to  hiive  been  the  glbfy  aed  secarity 
of  the  churdi,  conspired  to  ber  destmetira, 
and  threatened  her  total  overthrow.  Leo 
the  Tenthp  in  aiming  to  enbante  the  gSoiy 


REFORMATION. 

poBti^te  by  the  encoongemeiit  of  tiQm  bad  been  bud  upon  tbe  pubticatioa 

litentnre  and  th«  patronage  of  tbe  artv,  '  of  those  works  whidi  had  a  tenden(^  to 

was  fostering  in  his  bosom  an  enemy  to  de-  open  the  eyes  of  the  people,  and  expq^e 

stroy  bis  peace  ^d  degree  his  power.  The  tiie  errors  and  vices  of  the  church.    These 

aee  js  of  iuarnii^  ,^bicb  bis  <atber»  Lorenzo  restrictions  were,  however,  in  a  great  mea- 

de*  Mediciy  bad  sown,  and  be  so  plentifully  sure  neglected,  by  the  ardent  love  of  litera* 

watered,  sprung  up  ^  cboak  bis  pleasures,  turc  which  so  eminently  characterised  tbe 

and  reward  him  yrith  trouble.    No  sooner  conduct  of  Leo  X.     That  pontiif  forgot 

had  Ihf  ^man  miml  begun  to  be  eman-  even  bis  own  safety  amidst  poets,  painters, 

cipated  from  i^  slavery,  than  it  employed  its  Sculptors,  wits,  and  eiktertaiiiments. 
newly  reslcircd  liberty  in  bold  and  presunip-        What  tended  also  to  pave  tbe  way  foic 

tQQua  investigatioyns  into  Uie  conduct  of  tlie  the  reformation,  was  the  rage  which  at 

Roinap  PontiS,  ^be  extravagancies  of  tbe  that   time   prevailed   among  tlie  learned 

Papal  court,    the  foundations  of  church  for  Grec»|n  literature  and  tbe  Pagan  my- 

govemroen.tB,  and  the  jUutb  of  establislied  tliology.     The  barbarous  Utinity  of  the 

doctrines.    The  errors  .and  misconduct  of  middle  ages  gave  way  to  tlie  refined  beau- 

tbe  clergy  were  exposed  to  tlie  shafts  of  ties  of  poetry  and  classical  learning,    llie 

ridicule  and  Uie  remo^straocea  of  reason,  paganism  of  Cicero,  and  the  beauties  of 

l%e  h|u^y  and  intrepid  genius  of  Dapte,  Virgil,  were  made  to  illustrate  and  adorn 

which  placed  the  vicai«  of  Christ  in  the  in-  Hie   sublime    mysteries  of  the   Christian 

iejpal  regions,  lighted  up  tbe  fire  of  Pe>  faith  ;  and  Jupiter,  Apollo,  and  Diana,  were 

trairca,  and  encouraged  him  to  identify  tbe  deemed  fit  representatives  of  the  persons 

court  of  Rome  wiUi  that  of  ancient  Babylon,  of  the  Blessed  Tripity,  and  luminous  illos- 

He  made  Ib6  vices  and  errors  of  tbe  Church  trations  of  Christian  platonbm.  The  doctrine 

the  subject  of  his  sounetc,  and  tbe  conatant  of  atonement,  by  tbe  sufferings  of  Christ, 

Ibeme  of  bis  abuse.    Protected  by  their  vras  explained  and  enforced  by  the  exam* 

gemos,  and  respected  for  their  character,  plesof  theDeciiandofCurtins;  ofCecrops, 

these  two  great  men  not  ouly  escaped  the  Menncius,  and  Ipliigeuia ;  of  Socrates  and 

censures  of  the  Holy  See,  but  emboldened  Phocion ;  of  Epaminondas,  Scipio,  and  Aris- 

the  popnhice  to  qneation  tbe  infalfibitity  of  tides.    The  ddctiines  and  practices  of  Psp 

a  church  which  had  notiiing  but  luxury  in  ganism  being  thus  honoured  by  the  ministen 

its  train,  and  learning  fbr  its  boast.    The  of  the  church,  no  wonder  that  tlie  poets, 

entertainiiig  work  of  Boccaccio   exposed  particnUrly^  Pontaoo,  Sanazzaro,  and  Mar 

the  debaucheries  of  the  religions,  and  open-  mUns,  should  constantly  endeavour  to  adorv  ■ 

ed  tlie  eyes  of  the  people ;  wfod  the  emanei-.  even  tlieir  sacred  poems,  vritb  a  reference 

patioD  of  tiie  bpraaa  nee,  firoil  the  ignomi-  to  the  my  tliology  of  Greece  and  Rome, 
nioos  sbackJea  of  ignoianee  nn^  priestcraft,       With  this  viixture  of  Paganism  and  Chris- 

waa  liastened  by  the  celebrated  Foioetim  of  tianity,  tbe  mysteries  of  the  Platonic  philo- 

Poggpo,  and  .the  writing!  of  Borobiello,  sophy  were  incorporated.    Those  refipe- 

Polci,  and  Franco.     To  (he  light  which  ments  of  the  Platonists,  whidi  were  so  inge- 

tbeie  men  Ihiew  upon  the  corrqptions  of  nnouslyinfasetl  into  tbe  devotipn  of  Lorenzo 

the  chvrcb,  and  te  licentionsnete  of  the  de*  Medici,   were  propagated  among  the 

Holy  See,  the  patronage  of  paintem,  sculp-  learned  by  the  Uboon  of  Marsilio  Ficino,  of 

ten,  and  poets,  and  the  protection  and  main-  Pico  of  Mirandula,  of  his  nephew  Gian-Fnm- 

tenance  of  bu^Mms  and  jeaters,  afforded  but  cesco,  of  Gtrolamo  Benivieni,  and  others. . 

g  poor  defence.    Leo  X.  loved  and  admired  ,    The  liberties  thus  taken  with  the  Cbria- 

men  ofleaming^  notwithstanding  their  leani-  lian  faith,  and  witli  the  pecnhar  dogmas  ei 

ing  was  often  employed  to  expose  bis  extra-  the  Romish  dmrch,  naturally  begat  a  de> 

vaganciet,  and  endanger  the  chorch.  gree  of  acepticism  in  the  minds  of  those 

lliese  cxposares  had. begun  to  be  made  by  whom  th^  were  indulged ;  and  from 

during  the  pantifieate  of  Sixtus  IV.  and  that  them  it  spread,  more  or  less,  over  tbe  minds 

Pope,  and  his  iniine«|iate  incceMors,  less  of  the  mnltitnde,  and  prepared  tiie  way  for 


lemisa  to  the  ooncenit  of  the  church  than    a  geneni  reformation  in  the  creed  and  dia- 
Lio  X.  had  takep  some  measures  to  vrard  off    cipUne  of  tlie  church. 


the  danger;  bat  instead  of  applying  the  only  At  length  the  danger  arising  from  thcaa 

praventative,  by  refonaiBg  their  nsonds  and  nnboonded  speculations  became  too  evi- 

their  litca,  the  heads  oif  the  choicb  soogbt  deat  to  pan  any  longer  nnnoticed ;  aceoid- 

to  stifle  iarestigatioii  by  Jthnatenings  and  iagiy,  m  the  eighth  semon  of  the  Cooadl 


pwHihweBl.    Several^  veiy  lOfm  icatrfte-    pf  the  Lateran,.  several  decreet  were  pOMd 
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tending  to  restrain  ecdeilaflical  students  dierefore,  the  eorrapttom  of  the 

In  their  poiiniti  rchitif  e  to  poetry  nnd  phi-  were  bitm^t  before  their  view,  HMy  fii^t 

loiophy ;  hat  these  lestndntB  end  prohibi-  despised,  then  nhhorred,  and  at  last  foiwok 

tions  were  made  too  hite:  aspuitof  spe-  them.    They  had  always  been  in^MtseBt 

cobtion  and  research  had  gone  abroiid,  and  nnder  the  Roman  yoke,  and  were  fisUy  ripo 

it  was  not  to  be  dieclied  by  decrees  and  for  a  relbrmation  winch  proaiiaecl  tihon 

cooncits,  fiilmlnations  and  threats.  freedom  of  thought  and  the  fall  exercise  ef 

In  addition  to  thfe  causes  of  the  refbrma-  natnral  liberty.    The  revival  of  litentare, 

tion  which  we  have  Just  enomerated,  there  which  m^ested  itself  m  Italy  by  the  fine 

were  others  more*  obvious,  which  are  said  arts,  the  enjoyments  of  taste,  asid  the 

to  have  been  ^  the  long  schism  of  the  cat  beanties  of  ancient  Greece  nsd  1 

Church  of  Rome  m  the  fourteenth  cen»  operated  on  the  minds  ef  the  sober 

tury ;  the  miscondnct  of  Alexander  VL  a|id  active  Saxons  in  the  cnltivatioB 

of  Julias  11.;  the  encroacfamenU  of  the  sics,  philosophy,  and  histoiy,    Wbea^ 

clergy  on  the  rights  of  the  laity;  the  ▼©•  fore,  the  reformation  broke  forth,  the 

nality  of  tlie  Roman  court;  and  above  all,  theologians  were  more  than  e  nsaffch 

periiaps,  the  general  progress  of  liberal  stu*  the  Italian  poets,  painten,  and  PInl 

dies,  and  the  happy  indention  of  the  art  o  f  Ariosto  and  Luther  were  very   di 

printing/*  characters :    To  the  one  the  worhi  is  is- 

The  spirit  of  inqufar,  aided  by  tfie  light  of  debted  for  a  difiiision  of  the  tree  spirit  of 

science'  and  the  invention  of  printing,  had  poetry;  to  the  other,  that  of  piety,  mad  the 

more  or  less  diffused  itselfover  the  minds  of  rigfatofprivatejudgmentinomttenarfrfCh 

Christians  in  erery  part  of  Europe ;  but  no  and  worship.    It  was  reserved  Ibr  the  boM 

where  had  this  spirit  more  successfolly  made  and  euterprismg  genms  of  Lather  to  ^ 

Its  approaches  than  in  Saxony.  Intoxicated  loose  the  trammels  by  which  the  minds  of 

with  the  hixury,  and  daz^ed  with  the  mag^  men  had  beenso  long  fettered;  toepcnihe 

niflcence  of  the  Roman  court,  the  ItalUms  prison  doors  to  those  that  were  bound ;  to 

satisfied  themselves  with  ridiculing  the  vices  silence  by  scripture  and    argnmeBt  the 

of  the  church  fai  poems  and  visioost  hut  thunders  of  the  Vatican ;  and  to  asaswe  the 


took  no  efl«ctual  steps  towards  brwgmg    wortd,  that  the  human  nuad  is  natwaly 
about  a  reformation.    They  consoled  them-    free. 


selves  with  the  reflection,  that  though  theur  To  support  the  expenses  of  a 

diief  city  was  the  seat  of  vice  and  do-  eonrt,Lco  X.  had  availed  himself  of  j 

baudiery,  it  was  also  the  residence  of  tiie  cient  custom  in  the  church  to 

supreme  head  of  the  church,  the  great  de-  by  the  sale  of  indolgeocesy  by  which  the 

pository  of  riches,  the  scene  of  pomp  and  purehasen  were  allowed  the  praetiee  of 

grandeur,  and  the  nursery  of  the  fine  arts,  several  sfais,  and  a  deltveianee  Iraes  Ibt 

The  magnificence  of  ancient  ruins,  the  nam-  pains  of  purgatory.    To  defend  these  adal- 

ber  of  religious  edifices,  and  the  splendour  gences,  it  was  ntged,  that  as  one  drap  of 

pf  crowded  processions,  gave  a  sort  of  dig-  Christ's  blood  h  sufficient  to  atone  lor  the 


nity  wyH  importance  to  the  dty  of  the     sins  of  the  whole  worid,  the  remaiader  of 
Csssars,  and  soperseded  pure  devotion  and     blood  shed  by  the  death  of  the  Savionr  be^ 


simple  prayers;  while  a  religiou  which  cap*    longed  to  the  chnrch,  and  tiiat  iti  efficacy 
ttvated  the  senses  ofthe  Italians,  lulled  their    might  be  sold  oat  to  the  people.    It 


vices,  and  caused  them  to  think  reformation  supposed  also,  that  to  the  chnreh  heloi^ud 

less  needful  than  it  was.  In  Saxony,  however,  all  the  good  works  of  the  saints  beyond 

the  case  was  different.    This  hardy  race  of  what  were  empkiyed  in  their  own  joatifica- 

meo  had  never  been  corrupted  by  luxury,  tion,     Tliese  saperabundaot  merifti  woe 

Almost  the  last  to  embrace  the  doctrines  of  accordingly  sold  to  the  uathiakiBg  nalti- 

the  Christian  faith,  when  they  were  com*  tude  at  varions  prices,  aecording  to  the 

pclled  by  Chariemagne  to  become  Chris-  natnre  of  the  offenoe  for  which  they  were 

fians,    they  soon   embraced  .  the    gospel  to  atone.    The  fonn  of  these  induigeaoes 

with  smcerity  and  simplicity.     They  had,  not  being  very  generally  known,  we  «il 

with  the  profession  of  popery,    present  give  an  exact  copy  of  one  of  these  BMist  ex* 


ed  their  principles  m  a  great  degree  firee     traordinary  instruments. 

from    the  evih  with  whieb  that   system        **  May  our  Lord  Jesus  Christ  have  aerey 


of  rellgioD  had   been  attended  fai  other    npoa  thee,  oad  absolve  thee  by  the 
coontries.    They  were  papists;  but  popeiy    of  hh  most  holy  posdon.    Aad  I,  by  fen 
was  not  tbt  whola  of  their  religioa;  whto,    Mthority,  that  of  his  blei«ed  apostles^  FsCrr 
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and  PmI,  and  ot  tbe  nuitt  holy  Pope,  ifftf Mm  irith  ImMnfM  jgitiMt  thf^  ■cimirii 

g;nuitod  and   comoutlad  to  me  in  tlwte  of  the  Chiiitlan  name.    In  nfawly-five  pro- 

partB,  do  abiolve  thee,  fini  from  all  eede-  poiitioni,  maintainod  publicly  at  Wittem- 

•inatical  ceaMireiy  in  wbaiefer  nmnner  tliey  be%  oo  tlw  SOth  of  September  1517,  be 

hnve  been  incvmd ;  and  then,  finom  aU  thy  eensored   the  extravagant  evtoitionSy  of 

ammf  trangramionis  and  excemes,'hofr  enor-  the  qoMtoiay  and  phunly  pofaited  ont  the 

OMNMioever  tfaeymaybe,  even  fimn  meh  aa  Roman  Pontiff  at  a  partaker  of  their  gnilt* 

Tc  reaerred  fet  the  cojpOTinfte  of  the  holy  eince  he  suffered  tlie  people  to  be  aednced, 

nan;  and  aa  Ihr  aa  the  keys  of  the  holy  by  snch  delusions,  Irom  phwUig  their  priiH 

dnreh  extendi  I  remit  yon  all  punishment  cipal  confidence  in  Christ,  the  only  prop^ 

yoo  deser?e  in  purgatory  on  thdr  account ;  object  of  their  trust    So  daring  an  opposi* 

and  I  natore  yon  to  the  holy  sacraments  of  tion  from  an  obscure  monk  m  a  comer  of 

the  cbarch,  to  the  unity  of  the  fittddul,  and  Qermany,  excited  the  surprise  and  admhn* 

to  that  innnfenoe  and  purity  you  pomemed  tion  of  all  the  worid,  except  Rome  itself, 

at  baptism ;  so  that  when  you  die,  the  gatea  which  seemed  roost  likely  to  have  been  fiiit 

of  pimishment  shall  be  shut,  and  the  gatea  alnnned.     Lather  had  no  sooner  pubKibed 

«r  the  pandise  of  lUh  shall  be  opened;  and  his  propositioni  than  nsultitudes  flocked  tn 

if  yon  shall  not  die  at  present,  this  giaoe  his  shmdard,  and  jomed  him  m  the  outcry 

afaaU  remafai  in  full  fbree  when  yon  are  at  Agauist  the  sbnmeful  ahominafioBi  of  the 

the  point  of  death.    In  the  naase  of  the  Church  of  Rome.    It  waa,  however,  some 

Father,  of  the  Son,  and  of  the  Holy  Qhoat.  t^me  befim  an  irmption  took  pbce;   or 

Amen."  that  the  friends  of  reform  dedaitd  open 

lUslstheibnnofabsohrtloBaoldbythe  war  agamst  the  decrees  and  authority  of  the 

ageato  of  Leo  X.  hi  varioaa  parts  of  the  Church.  Tetad  and  otheiavafaily  attempted 

ChrMan  wufM ;  an  instrameM  ao  absurd,  to  defcnd  the  uidulgenccs;  but  were  conti- 

thatw«roitaotweUaBtheatieBted,andhad  nnaUy  repubed,  and  put  to  drnme  by  the 

wenoteveafaioardayashdtariartanaeof  argnnenfti  and  intrepidity  of  Luther.    The 

on  the  one  Imad  aad  credulity  on  histoiy  of  the  various  disputes  which  called 

other,  hi  the  seals  dapeeed  of  by  Jo-  ftfth  the  energicsof  this  Rdbcmer,  and  es- 

Soathcott,  one  might  be  tempted  to  poaed  the  nakednem.of  the  Chaich,  is  both 

doubt  the  truth  of  its  existence.  hitermtmg  and  curious:  we  mast  nevertha. 


The  pwusulgatioa  of  these  Indnlgeacea    lem  pem  over  this  portion  of  the  histoiy  of 
hi  Germany,  together  with  a  share  arUi«    the  reformation  in  Oeramny;  observing  that 


frnm  the  profits  in  the  sale  of  them,  waa    Lather  and  his  adhereats  sooa  fimnd  aaost 
to  Albert,  Elector  of  Meats,  aad    powerful  aaxiMuriea  ia  the  University  of 


AfchbiBhopoflfi«debuig,who,esksschief    Wittembeiv,  and  the  protection  of  FVe 
lor  retaihaa  thsm,  emnhiyed  one     derick.  Elector  of  Saxony. 


Tet^el,  a  Domhnean  Friar  of  tteeatioaa       While  the  Saxoareibiascrwai  daily  mak^ 
morals,  bat  of  a  bold  and  active  spirit,    lag  hireads  on  the  authority  of  the  Romaa 


Tetad,  assisted  by  the  moaks  of  his  order.    See,  first  by  aa  oppositioa  to  the  nroawlgih 
execated  this  igaeble  commission  with  gyeat     tioa  of  hidulgeaccs,  aad  from  that,  by  a 


seal  and  saccew:  but  with  the  moot  shame*     learlem  exposure  of  the  errors  and  doctrines 
km  indecency  and  indiscretion  j  at  the     of  the  Catholic  Charch  itself,  the  Pope  and 


mme  tune  Bsagaifyhig  the  beaefits  of  these     GardhmlsatRooBewereesleephithearaMof 
mdelgeaces  ia  the  BMst  extravagant  ama*     luxury,  and  insensible  of  their  danger  amidst 


aer.   To  ouch  enormitws  did  Tetael  pro*     the  e^)oyments  of  polite  literature,  the  my- 
eesd  in  describing  the  efficacy  of  these    atidHas  of  PhOo,   the  glare  of  oatward 


ptetaaded  dispeusatioua,  that  he  even  said    grandeur,  and  the  stupdactions  of  sense 
if  any  one  had  nvished  the  nwtM  of    ittty.    It  li  true,  the  suphMuem  of  Leo 


God,  he  (Tetad)  had  wherewithal  to  effiwe     eftea  reproved  by  those  who  had  the  »• 
^t'    He  abo  boasted,  that  ^  he  had    teresta  of  the  Church  at  heart;   but  the 


mved  BMTO  scab  from  hcU  by  these  bidul-     aatniul  benevolence  of  that  pontiffs  die- 
fOMSS,  than  St.  I^ter  had  converted  to    position,  end  his  utteravcnion  to  basinew, 


ChratiBnaty  by  his  preaching."  These  eaor-  or  soUcttude,  rendered  it  difficult  to  con- 

mom  blasphemies  and  absMS  roused  the  vince  him  that  the  disputes  m  Saxoiy  w^ro 

iadMtaatien  of  Martin  Luther,  a  aamk  of  aay  thing  besides  the  sq^bbles  of  rettlem 

the  Aagastinian  Erenulsa,  and  processor  of  and  ignorant  moul^^  unworthy  his  regard, 

dfiaity  hi  the  ncudemy  at  Wittembetg,  to  and  beacuth  his  intetfercace.    And  when 

wch  a  pitch  of  fcrvonr,  that  he  began  to  at  length  be  was  remmded  by  the  Emperor 
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MaxiniKn,  that  kb  fofl^eannM  or  negK*    bid  alrMd^  taken  |iiiee,  Ltttkor  decfa 
gence  began  to  be  dangeron,  the  matter    tiMt  be  is  not   conioi— i,  of  karaig  i 


bad  gone  too  fiir  to  be  easily  arrested.  vanced  any  tfaiog  against  the  boljr  fcr 
.  EuboMeoed  by  sncoess,  encomaged  by  tares,  tbe  eccleaiastical  iktben,  tbe  i 
the  increasing  namber  of  bis  adherents^and  orees'  of  the  poi^ea,  or  right  reasoo;  b 
above  all,  protected  by  the  secular  power,  that  all  which  he  liaa  aaid  ia  catholic,  p 
Lnther  liad  already  proceeded  inoch  ferther  -per,  and  traCt  Betiig  however  a  nu,  a 
in  the  work  of  reformation,  than  it  is  pro-  therefore  liabio  to  error,  ha  nibonts  has 
baUe  he  honself  at  first  intended;  ^en  to  the  ehuroh,  and  ofien  hinnelf  pensnii 
therefore  he  was  »ammoned  by  the  Pope  to  either  there  or  elaewhere,  to  addace  t 
appear  befcire  htm  at  Rome,  by  the  Intei^  reasons  of  kh  beltef,  and  reply  to  all  sbje 
ference  of  Frederick  the  Wise,  he  procured  tions  that  tsay  bo  mado  agannt  it.  Jk 
the  liberty  of  being  beard  in  a  conference  protest  not  satialying  the  mind  of  the  CM 
to  b^  held  hi  Crermany.  This  indalgence  nal,  throagh  tho  Interlereoee  of  sosm  i 
might  possibly  have  somewhat  abated  the  Ludwi^  frtenda,  he  procared  Irom  the  n 
teal  and  opposition  of  Lutfatft',  had  proper  former  a  eondtlatoty  letter,  in  wUck  h 
persons  been  cliosetl  to  give  him  a  hearing,  aekoowledges  that  he  has  been  iadHcne 
Bnt,  instead  of  this,  the  persons  appointed  in  speaking  in  disreapoctfnl  tems  of  (ken 
to  this  service  were  his  avowed  enemies,  premepontilb;  and  proaiiseseventoUa 
the  Bishop  of  Ascahi,  and  Silvestero  lent  in  future  reapocting  indnlgenees,  |s» 
Prierio.  Poor  altd  bare-footed,  Lnther,  vided  his  ad venariea  were  also  compdMa 
having  commended  himself  and  his  cause  be  silent,  or  were  reatrained  in  that  sbai 
to  God,  boldly  repaired  to  Augsburg,  of  him.  With  tlleaoconcesdons,■ndttlp• 
after  having  writte*]  to  his  friend  and  fellow  peal  from  Loo  tho  Tonthy  prqjadicednd 
reformer,  Philip  Melancthon,  to  the  follow-  nwled,  to  Leo  tho  Tontti^  better  iiAnnd 
ing  efiect :  "  I  know  nothing  new  or  ex-  on  the  enbject,  Laithor  abroptly  qsittedAe 
traordinary  here,  except  that  I  am  become  city  of  Ao^boiif .  Notwithstaadav  ^ 
the  subject  of  conversation  throughput  the  disrespeetfal  eondaet,  the  €2ardiaal  <Msoi 
vrhole  city,  and  that  every  one  wishes  to  avail  himself  of  tho  powers  with  whch  h 


see  tlie  man  who  is  to  be  the  victim  of  such  had  been  entinstody  to  eacoasnoaieste  U 

a  confhigratlon.    You  will  act  your  part  th^  and  hisadfaorents  ;  bat  appealed  hlh 

properly,  as  yon  have  always  done;  and  Elector  of  Saaony,  and  reqaerted,  ihiti^ 

teach  the  youth  intrusted  to  your  care,    I  liuther  still  peniatad  in  hh  oppositiBa  ii 
go,  for  yon,  and  for  them,  to  be  sacrificed 
if  it  should  so  please  God.    I  rather  choose 
to  perish,  and  what  is  more  afflicting,  to  be 

for  ever  deprived  even  of  your  society,  than  either  of  tliese  re<|acatB ;  and  the  woik  of  la 

to  retract  what  I  have  already  asserted,  or  fbnaation  was  soiiajed  to  go  oa. 
to  be  the  means  of  aflbrding  the  stupid  ad-        As  it  was  impoeaiblo  that  the  riev  d 

venari^s  of  aH  liBeral  studies  an  oppor-  Christ  shoaM  enter  into  a  fbnaaldif**! 

tnnity  of  accomplishing  their  purpose."  with  the  monk  of  Wittembeig,  iw*"!. 

With  such  senthnents  and  resolntions  this  now  remained,  bat  either  to  adopt  Ihj 

feariess  reformer  proceeded  to  defend  him-  decisive  measure  of  excommaBicsliiv'^i 

self  and  his  doctrines  against  the  sense  and  mibendmg  reformer,  or  to  pot  his  pr«fi*^| 

authority  of  the  Pope's  legate,  and  any  sions  of  obedience  to  the  test,  by  •  ^ 

whom  that  Cardinal  might  be  pleased  to  decree  against  his  doctrines,  and  by  spipa 

appoint  for  the  purpose  of  opposing  the  bull,  expressly  declaring,  that  as  tbe  Fipe, 

reformation.  is  the  successor  of  St.  Peter,  aad  wof" 

'   At   this  memorable  conference   every  Christ  upon  earth,  he  hath  an  aadasbM, 

thing  that  remonstrance,  persuasion,  and  power  of  granting  indnlgences,whicktai| 

condescension  on  the  part  of  the,  Cardinal  of  as  well  the  living  as  the  dead  ia  parg^*^  I 

Gaeta could  effect  wereused,  to  bring  back  and  that  flib  doctrine  is  essentialto  tbew; 

this  unruly  reformer  to  an .  implicit  obedi-  vation  of  every  true  and  obedientsoD  0^^ 

ence  to  the  authority  and  practices  of  the  chnrch.    Accordingly,  a  bull,  to  (ki<  P^^i 

holy  see  •  but  all  in  vain.    Luther  gained  port,  wu  ngned  on  the  7th  day  0^^^| 

additional  strength  and  boldness  by  e\try  ber,  1518,  and  pubfished  thna^fli^' ffi 

encounter;  and    tlte   conference   closed  christian  worid.    This  put  the  siaceril5  ^| 

with  an  appeal  to  Leo  the  Tenth,  in  which,  boldness  of  Luther  to  the  test,  whs  ieo>* 

after  recapitnUting  the  proceecfings  which  dded  oonceraing  the  meaaaaf  ^  ^^ 
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«dopt,  either  of  imtntwia  «M|nilifi«lnib-  «i^  the  OMDei  of  Mme  of  thoie  men  <o 
nuBsioo,  or  open  eostiuncjr.  UUher  de-  whom.the  reUgioiu  woild  U  at  thip  tiine  io- 
tennwed  opoa  tlie  bitter,  awl  oomBeiioed  debtcd  for  that  freedom  of  thoi^ht,  and 
boitUities  afviwt  the  infiJUhihty  of  the  many  of  thoee  Chrittiaa  privilegeiy  with 
Pope,  by  an  appeel  from  the  antfaorily  of  which  it  ii«o  emu^epttj  favonied. 
the  wpieme  h«id  to  a  gcneml  comiciL  That  in  eyenr  iwtanee  the  motives  of  the 
Here  then  eemmeneed  that  lohma  ^i^iich  refo^rmen  were  p(iie»  we  do  not  contend ; 
earned  even  the  licar  of  Christ  to  tremble,  nor  are  we  diipo«ed  to  conceal  the  tet, 
and  which  laid  a  tnin  under  the  taoda-  that  maqy  of  them  pomemed  a  ephrit  of  in|o» 
tionsofqiiritaaldominitionandiuperatiUon  lerance  inconBi»teat  with  the  principles  of 
that  mmt  one  day  not  only  agitate  and  de-  entire  Uberty.  The  priestly  audacity  of  1m- 
ibnn  the  sopentnictaie,  as  it  ahwiy  has  ther,  the  time^ervinf  poUey  of  the  leaned 
done,  but  tiuJtf  dcetioy  the  whole  fabric*  Eiasmos,  the  censomble  Umidity  of  Me- 
and  leave  not  one  stone  nponanother  that  lancthoa,  and,  above  all,  the  fiery  spirit 
shall  not  be  thrown  down.  wd  penecntiof  aeal  of  Calvin,  which  con- 

Nothug  BOW  oouhl  have  prevented  the  demned  to  the  flames  one  of  the  best  men 
WMB^tatfc  dcstmction  of  Luther  and  his  of  his  aeSf  M.  Servntos,  who  had  pre- 
adhei:ents,  had  not  the  attention  of  Earope  snmed  to  exprem  his  donbCs  concerning 
been  dmwn  aside  fiwm  theokgical  disputes  the  Trinityt  are  so  many  blots  m  the  his* 
to  subjects  of  pditieal  diMossion  and  de-  fory  of  the  refoimathm  wUeh  Ghriitians 
bate,  leather  vras  tlieiefhra  suffered,  wilh-  of  our  own  tune  wouhl  do  well  carafully 
out  any  gi«at  interference,  to  proceed  in  toavoid.  Form  brie(  but  elepmt,  aeeonnt 
the  work  m  which  he  had  engaged.  By  of  the  cansm  and  pragnem  of  the  reformat 
volnntarily  offering  to  submit  his  opini-  tion  by  Lether,  the  reader  may  consult  the 
ens  to  the  decisions  of  reason  and  revela-  invaluable  work  of  Mr.  Rescoe,  entitfed 
tion,  and  by  makmg  common  cause  with  The  l4fe  and  Pontificate  of  Leo  the  Tenth; 
the  friends  of  freedom  and  literature,  hb  vols.  iii.  and  iv.  He  shouhl  also  peruse 
sucoem  exceeded  even  the  most  sanguine  Burners  History  of  the  Relbrmation ;  and 
expectations  of  km  wannest  friends.  In  Dr.  Robertson's  Histeiy  of  Gharks  the 
what  BHumer  Inther  conducted  himself  af*    Flfrh. 

tar  be  hsd  soeceeded  m  establisWng  a  new  REFRACTION,  m  mtranomy,  or  Rs. 
system  of  reUgioBs  fittth  and  disciplte,  and  veacti  on  e/a«««4ra,  is  an  inflexion  of  the 
what  were  the  pecuVanties  of  his  creed,  nys  of  those  himinaries,  in  passmg  thaough 
the  reader  wiU  have  observed  in  the  arti-  oar  atmosphere,  by  which  the  apparent  aW. 
dm  LtrranAnf ,  and  PEfMrsiTAMTs.  See  tudes.  of  the  heavenly  bodies,  are  increased, 
abo  RoMAU  CATHOI.ICS.  Ihis  refraction  arises  firom  hene^  that  (he 

FionGemiaoy,  by  the  writings  ofLu-  atmotphere  is  uueqnaUy  dense  indifferent 
ther,  andfrim  Switseriaad,  by  the  xeal  aad  stagesor  regions;  rarmt  of aU at  the  top, and 
persevetanceofZniogbus,  the  work  of  re-  densest  ofaU  at  the  bottom;  which  meqnalily, 
form  proceeded  to  spread  itself  over  Den-  in  the  same  medium,  mahes  it  equivalnat  Id 
mark,  Sweden,  Geneva,  Holbind,  Engbnd,  Kveral  unequal  mediums,  by  vbich  Ike 
andScothmd.  In  France,  Spain,  and  Italy,  couneof  the  my  of  light  U  continually  bent 
the  reibrmation  made  compamtively  but  hita  a  contumed  curve  fine.  And  Sir  Isaac 
IHtle  progrcM.  The  same  aho  is  to  be  ob-  Newton  harsbowi^  that  a  ray  of  light,  in 
'  serTod  of  Pobnd  mid  Rumia.  The  names  pataug  from  Oe  hig^t  and  rarest  part 
of  the  principal  lefoimeiB  are  the  fottowiug;  of  the  atmosphere,  down  to  the  h^vrest  and 
and  we  aitt  induced  to  enumemte  them,  denmst,  undergoes  the  saom  ^uanti^  of 
that  by  consniting  the  various  biographical  refraction  that  it  would  do  m  pasnng  hn- 
uccountB  that  have,  from  time  to  time,  been  mediately,  at  the  same  obliquity,  out  of  n 
published  of  tbem,  our  readen  m^  enter  vacuum  into  air  of  equal  density  ^th  that 
more  minidely  into  this  very  important  in  the  Jpwest  part  of  the  atniospbere. 
branch  of  modem  history:  Hence  arise  the  phenomena  of  the  ere- 

Lntber,  Erasmus,  and  MelancthoA  -^  Cal-  puscolum  or  twilight ;  and  hence  abo  it  iS| 
^  Zoinglms,  and  OeoolmupadHis ;  Bal-  that  the  moon  is  sonietimes  seen  eclipsed, 
hnger,  Beia,  and  Martyr.  In  Enghmd,  when  she  is  reaUy  bekiw  the  horiaon,  and 
Heniy  Via.  Edward  VL  Ridley,  Latuner,    the  sun  above  it 

Hooper,  Cnnmer,  and  Queen  Elizabeih.  that  there  is  a  real  refraction  of  the 
In  ScoUaad,  the  reformation  vras  forwarded  stars,  &c  is  deduced  not  Only  fromplqr- 
by  the  sealwid  industry  of  Knox.    These    sical  considerations^  and  from  argooMntt 


REFRACTION. 

m  priori,  but  also  from  precise  istroiioniical    some  small  VMisition  at  tbe  ame  ttais  W 
observatioiis :  ^r  there  are  nomberless  ob-    the  day  in  the  finest  wieatlier. 


serfations,  by  which  it  appears  that  the        TbehoriiontalrelractioBybeiqrlhefsraii- 
sun,  moon,  and  stars  rise  mnch  sooner,     est,  is  the  came  that  the  aan  and 


and  appear  higher,  than  they  shook!  do  ae-  pear  of  an  oval  form  at  their  lisiog  ad 

cording  to  astronomical  calculations.  Hence «  setting;  for  the  lower  edge  of  aachba^f 

it  is  argued,  that  as  light  is  propagated  in  more  refracted  than  the  opper  edge,  the 

right  lines,  no  rays  could  reach  the  eye  perpendicuhu-  diameter  is  sliorteneil,  ad 

from  a  luminary  below  the  horison,  unless  the  under  edge  appears  more  flatted  sl» 


they  were  deflected  out  of  their  course,     Again,  if  we  take  with  aa  ioslramcBtik 
at  their  entrance  into  the  atmosphere ;  and     distance  of  two  stars  when  tli^  am  ia  the 


therefore  it  appears  that  the  rays  are  re-  same  vertical  aod  near  the  horiaoa,  weital 

fiacted  in  passing  through  the  atmosphere.  And  it  oonsiderahly  leas  ttma  if  we  mesafc 

Suice  the  stars  appear  higher  by  refraction  it  when  they  are  both  at  soch  a  fae^  a>  to 

than  they  really  are ;  to  bring  the  obsenred  suffer  little  or  no  refraction;  becaaM  ik 

or  apparent  altitudes  to  the  true  ones,  the  lower  star  is  more  eleyated  than  the  l^ikr. 

quantity  of  refraction  must  be  subtracted.  Tbere  Is  abo    another   altefatian  nndi 

Aceordmgly  the  ancients,  as  they  were  not  by  refraction  in  the  apparent  distuee  tf 

accfnainted  with  this  refraction,  reckoned  stars :  when  two  stars  are  in  the  stfae  ps* 

their  altitudes  too  great  Reffaction  length-  rallel  of  declination,  their  apparent  datmoe 

em  the  day,  and  shortens  the  night,  by  b  leas  than  the  tme ;  ft>r  siooe  refrKtios 

making  the  sun  appear  above  the  horiaon  makes  each  of  tliem  lighter  in  Ike  aaaBA 

a  little  before  his  rtsnig,  and  a  little  after  or  vertical  in  which  they  appear,  itsi^ 

hi*  setting.     Refraction  also  makes   the  bring  them  Into  parts  of  the  vertical  wtefe 

moon  and  stars  appear  to  rise  sooner,  and  they  come  nearer  to  each  other ;  beesssesl 

set  kter,  than,  they  really  do.    The  appa-  vertical  circles  converge  and  meet  ia  the 

rent  dmmeler  of  the  «un  or  moon  u  about  aenith.    Tins  contraction  of  dismay  t^ 

S9f  ;  the  horiaontal  refnction  is  about  S3>  i'  cording  to   Dr.    Halley,   (Philos.  Tnm» 

whence  the  sun  and  moon  appear  wholly  numb.  368)  is  at  the' rate  of  at  lesit  «c 

above  the  horiion  when  they  are  entirely  second  in  a  degree ;  so  that,  if  dbe  diitsBes 

below  it    Also,  frt>m  observatiom  it  ap-  between  two  stan  m  a  pontion  panlkl  ti 

pearl  that  the  refractiom  are  greater  nearer  the  horison,  measnie  30",  It  is  at  most  ts  be 

the  pole  than  at  lesser  hititudes,  causing  leckoned  only  f9°,  59',  SO*'. 
>  the  sun  to  appear  some  days  above  the  ho-       The  quantity  of  the  refraction  atefoy 

riaon,  when  he  b  really  below  it ;  doubtless  altitnde,  fttwi  the  horiaoa,  aliere  itii  frm^ 

from  the  greater  density' of  the  atmosphere,  est^  to  the  aenitfa  where  it  b  nothim,  ha 

and  the  greater  obliquity  of  the  incidence.  been  determined  by  obaervatieii,  hj  ms^ 

Stars  in  the  aenith  are  not  yobject  to  any  astronomers ;  those  of  Dr.  ^"^'^^'^^'^^^ 

refraction:  those  in  the  horiion  have  the  Mayer  are  esteemed  the  mast  conect^ 

greatest  of  all:  from  the  horiion  therefracr  any,  being  nearly  alike,  andarenowchi^r 

"Son  eontinoally  decreases  to  the  cenlth,  used  by  astronomers.    Vr.  Bmdfey,  6m 

All  which  follows  from  hence,  that  in  the  hb  observations,  deduced  tfab  geaersl  nk 

first  case,  the  rays  are  perpendicular  to  the  ibr  the  refraction,  r,  at  anyaltitudfi  ^  ubt* 

medium;  in  the  second,  their  obliquity  b  ever;  viz. asrad.l:ootang.a-f'^^«'^'^ 

the  greatest,  and  they  pass  through  .the  the  refraction  in  seconds.     Thb  nfe  * 

largest  space  of  the  lower  and  denser  part  adapted  to  these  states  of  the  btfaneter 

of  theair,  and  through  the  thickest  vapours;  and  themometer,  uis.  either  t9.6ioditap 

and  in  the  third,  tlie  obliquity  b  conti-  rometer  and  S/(fi  thermometer,  ^  ^j"? 

nnally  decreasing.    The  air  b  condensed,  barometer  and  55^  thefmometer,  frr  bott 

and  consequently  refraction  b  increased,  by  which  slates  it  amwers  equally  the  *^ 

cold ;  for  which  reason  it  b  greater  in  cold  But  for  any  other  states  .of  the  U'^*'^^ 

countries  than   in  hot  ones.     It  b  abo  and  thermometer,   the  refraetkm  ah^ 

greater  in  cold  weatiier  than  m  hot  in  the  frrand  b  to  be  corrected  in  thb  ■"'f ' 

same  country ;  and  the  morning  refractbn  «ir,  if  6  denote  any  other  height  of  ^  ^ 

is  greater  than  that  of  the  evening,  because  rometer  in  inches,  and  i  the  de^MS  9  v$ 

the  air  b  rarified,by  the  heat  of  the  sun  in  thermometer,  r  being  the  refraetios  n^ 

the  day,  and  condensed  by  the  coldness  of  reeled,  as  found  m  the  manner  abo ve^Ts* 

the  night.    Refiaction  b  abo  subject  to  as  S9.6  :  4 :;  r;  R  the  reflactbo  eoiw^ 
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en  teeonnl  of  the  berometery  1011400:450 

#  :  :  R  the  refnetioii  eoneeted  bodi  'on 

ttcconnt  of  tlie  hmnmitttr  and  Ibennoaieter ; 

which  fiaol  corrected  relnetioo  is  there- 

450  — # 
fores:— TTg-Ar.     Or,  to   correct  the 

•ame  reftmctioii,  r,  hy  metni  of  the  btter 
etate,  viz,  berometer  30  and  tbennometer 

br 

55,  it  will  be  is  30  :  ^ : :  r :  R  ss-^f  and 

400:455-l::R:-j^5-R=  ^5555. 

^r  the  correct  refraction. 

Mr.  Simpson  has  determined,  by  theory, 
the  astroDonical  refractions,  from  which  he 
brings  out  this  nle,  cu.  as  1  to  .9986  or  as 
radhis  to  sine  of  86*  58'  30",  so  is  the  sine 
of  any  given  senith  distance,  to  the  sine  of 
an  arc ;  then  ^  of  tlie  difference  between 
this  arc  and  the  senith  distance,  is  the  re- 
fraction sought  for  that  senitb  distance. 
And  by  this  rule  Mr.  Simpson  computed  a 
table  of  the  mean  refractions,  which  are 
not  much  different  from  those  of  Dr,  Brad* 
ley  and  Mr.  Mayer,  and  are  as  hi  the  follow- 
ing table.    See  Simpson's  Dissertations. 

MM.  SIMFSOM'S  TABUE  OP  MBAJf  BK- 
FRACTIONS. 
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19 
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31 
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0 

58 

3 
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2 

S3 

44 

0 

54 

4 
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16 
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50 
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9 
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47 
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44 

7 
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57 
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41 

8 
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S5 
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52 

54 
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38 

9 
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47 

56 

0 

35 

10 
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S7 

1 

42 

58 
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3S 

11 
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S8 

1 

38 

60 

0 

30 

IS 
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1 

34 

65 

0 

24 

IS 

14 
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30 
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1 
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30 

70 
75 

0 
0 
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14 

15 
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1 

17 

80 

0 

9 

16 
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S6 

t 

12 

85 

0 
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It  is  evident  that  all  observed  altitudes  of 
tlie  heavenly  bodies  ought  to  be  diminished 
by  the  numbers  taken  out  of  the  foregoing 
tsUe.  It  is  also  evident  that  the  refraetion 
dtmmishes  the  right  and  oblique  ascensions 
of  a  star,  and  increaseo  the  desoensions  ;  it 
increases  the  northern  declination  and  Uti- 
todc,  but  decreases  the  southern ;  in  the 
eastern  part  of  the  heavens  i|  dimnmbcs 


thehmgitodeof  astar,  bntinthe  western 
parts  of  the  heavens  it  increases  the  same. 

See  QUADBAMT. 

Rbfractioii,  <<rresMi2,  is  that  by  which 
terrestrial  oljects  appear  to  be  raised  higher 
than  they  really  are,  in  observing  their  alti- 
tudes.   The  quantity  of  this  refraction  is 
estimated  1>y  Dr.  Maskelyne  at  one-tenth 
of  the  distance  of  the  object  observed,  ex- 
pressed in  degrees  of  a  great  circle.    So,  if 
the  distance  be  10,000  Athoms,  its  tenth 
part  1000  Atboms,  is  the  sixtieth  part  of  a 
degree  of  a  great  drde  on  the  earth,  or  1" 
which  therefore  is  the  refraction  in  the  alti- 
tude of  the  otgect  at  that  distance.    But 
M.  Le  Oendre  is  induced,  he  says,  by  seve* 
lal  experiments,  to  allow  only  one-fburteenth 
part  of  the  distance  for  the  iefnu:tion  in  al> 
titnde.     8b  that,  upon   the  distance  of 
10,000  fiithoms,  the  fourteenth   part  of 
which  is  714  Athoms,  he  altows  only  44" 
of  terrestrial  refraction,  so  many  being  coo- 
tamed  in  the  714  fathoms.  See  hu  Memoir 
concerning  the  trigonometrical  opeimtionsy 
&c.    Again,  M.  de  Lambre,  an  ingenions 
Fkench  astronomer,  makes  the  quantity  of 
the  tenestrial  refraction  to  be  the  eleventh 
part  of  the  arch  of  distance.    But  the  Eng- 
lish measuien.  Col.  Edward  Williams,  Capt. 
Mndge,  and  Mr.  Dalby,  from  a  multitude 
of  exact  observations  made  by  them,  deterw 
mine  the  quantity  of  the  medium  refraction 
to  be  the  twelfth  part  of  the  said  distance, 
Tlie  quantity  of  this  refraction,  however, 
is  found  to  vary  considerably,  with  the  dif- 
ferent  states  of  the  weather  and  atmospherep 
froin  the  fifreenth  part  of  the  dbtance  to  the 
ninth  part  of  the  same,  the  medium  of  which 
is  the  twelfth  part,  as  above  mentioned. 
Some^whimsical  effects  of  this  refractioa  are 
ako  rehited,  arising  from  peculiar  situations 
and  circumstances.    Thus,  it  is  said,  any 
person  standing  by  the  side  of  v  the  river 
Thames,  at  Greenwich,  when  it  is  hi^h  wa- 
ter there,  he  can  see  the  cattle  giasing  on 
the  Isle  of  Dogs,  which  is  the  marshy  mea- 
dow on  the  other  side  of  the  river  at  that 
place;  but  when  it  is  low  water  there,  he 
cannot  see  any  thing  of  them,  as  they  are 
hid  from  his  view  by  the  land  wall  or  bank 
on  the  other  side,  wbich  is  raised  higher  tbaa 
the  marsh,  to  keep  out  Hie  waters  of  the 
river.  This  curious  eflfect  is  probably  owing 
to  the  moist  and  dense  vapours,  just  above 
and  rising  from  the  surface  of  the  water, 
being  raised  higher  or  lifted  up  with  the 
snifi^  of  the  vmter  at  the  time  of  high 
tide,  through  vrhich  the  rays  pass,  and  art 
thf  more  refracted. 
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Hiddf 
aO^leedi^  e» 

m   those    eo«iiitM%  wkidi  vi 

itpv- 

it     rtMiii»  «r  iwiaii^iri,  etc;  tec  ttiidia 

«r    Mt  extoid  to  any  copjhoU  estate,  nor  ti 

at  a  nek  rcoty  or  vliere  dKy  do  Kt 

twaty-oae-y^on.    Tbe  npami 
be   ei^nMwd  oo  pardh 
the  faend  end  aeal  of  Mae «' 

oet  the  gnaton  or  grantees^  atterted  by«it- 
wlio  are  to  prove  tiie  Bgaing  ofta^ 
ing  of  them,  and  tbe  ezecotkwaf  tbedcei 

into  Ibe  water,  •  icfieeted  froB  It.    Nov  But  tbeae  r^;i8teia,  wfaicfa  are  coafioed  ti 

af  tiui  dMeiwme  m,  that  water,  two  cooetiet,  are  io  Scotland  gcoenl,  by 

ioffghticaitbanak,  wUch  tbe  lawa  of  Norti&  Britun  ue  m- 

Ifaataf  thelidaiOffe;  or,  toipeak  dered  veiy  easy  and  regalar.    Of  tbet 

jartly,  beeaaM  water,  bjiHgreater  there  are  two  kinds :  tbe  one  geoenl,  fixtd 

tliaeliaa,accetewtes  the  aiotioBof  tfaenqrs  atEdinbnr^  under  ttie  direction  ef^ 

affightaiote  than  air  does.    SceOmct.  Lard  Register;  and  tbe  other  ■  kept  a  tb 

KgnuCTiow  iaklaadiryilsf.    Ibereii  aevenl  ihires,    atewartries,  and  regilitifli 

a  doable  icfraction  ia  tfab  tobstaace,  coo-  the  clerks  of  wbicb  are  obUfed  lo  tnowl 

tnay  ways,  whcrebj  aot  oaljr  obliqae  nqrs  the  registerB  of  tbeir  respective  coaiti  to  tke 

are  dnraM  into  two,  aad  nftaded  iato  op-  general  register.     No  man  In  Scotbnd  tm 

poiite  parts,  bat  even  perpeadieahr  lays,  have  a  right  to  any  estate,  bat  it  mast  b- 

mi  one  half  of  tbam  reftacted.  coale  registered  witbm  Ibrty  dap  ^  ^ 
ftSGALU,  in  hnr,  the  rojal  rights  of  a  -  beooaang  seised  thereof ;  bj  which  neaa 

Kiag,  whicb,  according  to  driliaBSt  are  six:  all  secret  conveyances  are  cat  oft  2.  FuiA 

power  of  jodicatnre ;  power  of  life  and  regbters  are  books  in  which  ^^^^^^^ 

death;  power  of  war  and  peace;  goods  with-  thebaptisBis,aucriagcsyan^  barishoftta 

out  owner,  as  wabs,  strays,  dec;  assess-  parish.  .       - 1^ 

menti ;  and  minting  of  money.  Amoqg  dissenters  who  adant  of  um 

REGIMEN,  in  granuaar,  that  part  of  baptism,  jeach  minister  is  sopposed  lo  ^ 

syntaxt  or  oomtmction,  which  regofaites  the  a  regbter  of  the  several  childien  bsptoM 

dependency  of  words,  and  the  alterations  by  hnn.    Bat  as  these  are  fteqpisBtljr  hii; 

which  one  occaaons  in  another.  l^  the  soccession  of  new  nunbtets  to  tb 

REGIMENT,  m  war,  U  a  body  of  men,  same  coQgregation i  or  at  best  do aot9*e 

either  horse  or  foot,  commanded  by  a  colo-  an  acconnt  of  the  date  of  tbe  births,  *^ 

nel.    Each  regnncnt  of  loot  b  divided  into  may  have  happened  many  weeks  or  us'^ 

companies,  but  the  namber  of  companies  b  before  baptism,  it  Is  pow  almost  gf^^ 

not  always  alike,  tfaoogh  onr  regimcnli  gene-  the  custom  an^ong  dissenteis  of  a"  ^f^ 

rally  consbt  of  ten  companies,  one  on  the  nations  to  reguter  the  binbs  of  their  nr 

right  of  grenadiefSf  and  another  on  the  left  dren  at  the  library  in  Redcms^tift^ 

of  light  troops.    Regiments  of  horse  most  Crippl^gate,  for  whicb  the  cbsige  a  <^- 

commoniy  consbt  of  six  troops,  but  some  pence.     This  nfbter  b  admitted  b  ^ 

bavenine.   Regiments  of  dragooas,  in  time  courts  of  law.  ^ 

of  war,  mM  generally  composed  of  eight        R^sistjsr,.  b  also  used  fortbselcri«r 

troops,  and  in  thne  of  peace,  of  stt.    Each  keeper  ofaiegbter.    Oftbese  wehafei^ 

regiment  has  a  chaplain  aad  a  snigeon.  See  veraly  denombnted  from  the  niii(e|*j^ 

Tnoop and  Compahy.    Some  German  re-  keep ;  as  Regbter  of  th«  Higb  Cosite 

ginienta  consbt  of  9000  foot,  and  the  regt-  Delegates;  Regbter  of  the  Aicbci  C<«^ 

meat  ofPicardy,  bi  the  old  French  service,  of  Gaateritaiy ;  Regbter  of  Ike  Coort « 

eonsbtedoflfOoonqpanies,or6000men.  Admiralty  j   Register  ef  the  Prers^^" 

REGISTER^  a  public  book^  bi  trhieh  b  CooK »  Sqpi^  ^  ^  Gaft0>  A^* 


REG  HEL 

Rtomttt  Mp»i  in  conUDercey  Ate  vet>  REHEARING,  in  dmtic^f  it  «§«« 

ieb  wttich  obtain  t  permteion  either  from  «itiier  of  ttie  pwtiei  tiunin  liiBMdragcriefed 

thto  Kiiigof  Spain,  or  the  CoancUof  the  In-  by  a  decree,  and  peUtions  the  Chancellor 

dies,  to  traffic  in  tbte  ports  of  the  Spaniih  ibr  the  canse  to  be  heard. again. 

West  Indies ;  wbich  are  tfans  called  from  REIN  dmr.    See  Cnvutw 

tbeir  being  registered  before  they  set  iaH  REJOINDER,  in  law,  It  the  name  of  n 

from  Cadiz,  for  Bnetiot  Aytes.    Each  of  part  of  die  pleadin«LwhcM  the  deftnduit 

these  pemiiteions  costs  50,000  piecci  of  answers  to  the  pfauntiffs  replication. 

eight,  and  by  the  tenor  of  the  cednta,  or  RELEASE,  in  kw.    Releases  are  d» 

permit,  they  are  not  to  exceed  SOO  tons ;  tinguished  Into  exprew  releaaet  In  deed,  and 

but  there  is' such  a  good  nnderstanding  be-  those  arising  by  operation  of  kw ;  mid  are 

twcert  the  merchaiit*,  and  the  CoaacH  of  nmde  of  knda  and  tenensents^  goods  and 

\he  Indies,  that  ships  of  5  or  600  tons  fte-^  cbattok,  or  of  actions  real,  penonal,  mid 

qncntly  pass  onnoted ;  and  though  the  qnaoh  nnxed.    By  a  release  of  all  drnmndi^  a| 

tity  and  qnalitv  of  the  merchandises  on  actions  real,  personal,  and  mked,  and  al 

t)bard  are  alwaj's  expressed,  yet,  by  mt&aA  actions  of  appeal,  are  estlnel.  Hie  releaM 

of  presentt;  the  officers,  both  in  Spain  and  of  a  right  to  luids  is  now  become  the  most 

the  Indies,  allow  them  to  load  and  nnioad  nraal  form  of  conveyance.  Aleaaeisihade 

▼astly  more  than  the  permission  expresses,  for  a  year,  which  pats  the  party  m  possee> 


RECistER,  in  printing,  is  disposhig  the  aion,  and  then  a  release  of  nH  the  right  to 

forms  on  the  press,  so'as  that  the  Ifaies  and  the  lessee  and  his  bein  is  made  the  next 

pages  printed  on  one  ade  of  the  sheet  fid!  day;  which,  by  the  operetion  of  the  atatate 

exactly  on  those  of  the  other.  of  "»«t  conveys  the  whole  fee.    This  Is 

RftGtstBR,  among  letter  founders,  is  one  caHed  a  cenveyanee  by  lease  and  release, 

of  the  inner  parts  of  the  mould  in  which  RELHANLA,  in  botny,  ao  named  in 

the  printing  types  are  cmt    Its  nse  is  to  honom'  of  the  Rev.  Richard  Rdhan,  n  ge- 

direct  the  johrfog  the  modid  justly  together  mis  of  the  Syngenesk  Polygamk  SnperflMi 

agahi,  afVcr  opening  it  to  take  oat  the  new  ckm  and  order.  Natmalorder  of  Composit* 

cast  letter.  Disceidem.  Essential  chancter :  calyx  im- 

RxGtstnet»  hi  chemtBtry,  are  holea,  or  biicate,  seariose;  coreilets  of  the  lay  veiy 

dihiki  with  stopples,  contrited  in  the  sides  many;   pappus  membrenaceons,  cylkdri- 

Of  fiihiaces,  to  regokte  the  Gni  that  is,  to  cal,  shett;  receptacle  cha%.    There  are 

make  the  heat  more  ktense,  or  remiss,  by  sixteeihspecies,  aU  nativca  of  the  Cape  of 

operiihg  tliem  to  let  in  the  air,  or  keeping  Good  Hope, 

them  cloo6  to  exclude  it  RELIEF,  a  certain  sum  of  money  whidi 

REOtTLAR,  denotes  any  thkg  that  h  the   tenant  hoMing   by  kntghrs  service, 

agreeable  to  the  relea  of  art :  thus,  we  my  grand  seijeantiy,  or  other  tenore,  fbr  wfaicb 

a  regnkr  bulfding,  verb,  dtc.    A  reguhr  il-  homage  or  logi^  lervice  k  due,  and  being 

gture,  iu  geometry,  h  one  whose  sides,  and  at  fiill  age  at  the  death  iff  his  ancestor, 

consequently  an^,  are  equal ;  and  a  re-  Ibrmerly  paid  to  hh  lord  at  his  entrance, 

gtdar  tigtire  with  three  or  four  sides  k  com-  RELIEVO,  or  RnnsF,  in  iculptore,  dre. 

monly  termed  an  eqifikteral  trkngle,  or  kthepro}fctnreor9taiidmgontofafignre, 

square,  u  all  others  with  more  sides  are  call-  which  arises  pronunent  from  the  ground  or 

ed  regular  polygons.  AlFregukr  fignres'may  pkn  on  which  it  k  formed;  wlietlier  that 

be  Inscrityed  in  a  drde.    A  regular  soKd,  figure  be  cut  with  the  chksel,  moulded,  or 

called  also  a  phrtonic  body,  k  that  termi-  cast. 

nated'  on  all  sldea  by  regular  and  eqmd  There  are  three4uids  or  degrees  of  re- 

pknes,  and  whose  solid  angles  are  Idl  equal,  lievo,  viz.  alto,  basso,  and  demirelievo.  The 

See  Boot.  alto-relievo,  called  also  hant-relief,  or  Ugh 

REOULV8,  hi  chemistiy,  an  ihipetfect  relievo,  k  when  the  figure  k  fbnned  after 

metallic  snlistance,  that  kik  to  ttie  bottom  nature,  and  projects  at  much  m  the  lifr. 


of  the  credbte,  hi  the  melting  of  ores,  or  Basso-relievo,  bass-rdief,  or  low-relievo,  k 

hnphre  metallic  sobitances.  when  the  work  is  raised  but  a  little  from  the 

KxfTutos,  in  astronohiy,  a  star  of  the  first  ground,  as  in  medals,  and  the  firontkpiecea 

magnitude,  m  the  constelktion  Leo,  called  of  bnildingB ;  and  particnkriy  in  the  hkto* 

also,  fH}m  its  situation,  Ccr  JL^ak,  or  the«  ries,  festoons,  foliages,  and  other  ornaments 

lion's  heart.    Tts  longitude,  according  to  of  frieies.    Demi-rallevo  k  when  one  half 

Mr.  Fkmsteed,  k  t5°  31'  tO",  and  its  kti-  of  the  figure  rises  from  the  pkn.  When,  hi 

titde  €P  t<r  38' north.  a  bmso-ralkvo,  there  are  parts  that  sond 
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clnr  out,  detadied  from  the  rat,  the  w6rk  jr«u«  sD  the  landed  praperty  m  the 

itcaltedademi-beaso.   In  architectQFe,  the  ^m  wookl  be  ▼ested  for  ^ver  i 

i«Iie?o  or   projectnre  of  the  ^nwnieots,  families,  and  that  circdlatM  c 

ought  alwayi  to  be  proportioned  to  the  which  ii  the  great  ipur  to  indnatiy, 

magnitnde  of  the  bailding  it  adorns,  and  to  ^  wholly  at  an  end.    Hence  woMld 

the  distance  at  which  it  is  to  be  viewed4  trodoced  all  the  inconvemence  «f  m 

Bblibto,  or  Relief,  in  panting,  is  the  o(  casts  simifair  to  those  in  tlie  East 

degree  of  boldness  with  which  the  figures  and  in  a  short  time  there  woold  be 

seem,  at  a  doe  distance,  to  stand  out  from  change  in  the  conne  of  inberiimcca^ 

the  ground  of  the  painting.    The  relie?o  cept  upon  ibrfeitares  for  feJooy, 

depends  much  upon  the  depth  of  the  sha-  treason,  which  would  rarely  occur.      Or, 

dow,  and  the  strength  of  tlie  light;  or  nn  peiiiaps,  the  consequence  would   be,   thmt 

the  height  of  the  different  colours,  border-  the  inhei^^aace  of  females  not  hcm^  ior- 

ing  on  one  another;  and  particnfau-ly  on  the  bidden,  the  land  would  be  so  sabdmded  by 

difference  of  the  colour  of  the  figure  from  different  descents  to  coheireves,  that 

dmt  of  the  gronnd.    Thus,  when  the  light  is  would  be  no  laiige  estates  m  the 

ao-disposed  as  to  make  the  nearest  parte  of  This  sufficiently  evinces  the  wtsdoei  ef 

the  figme  adfance,  and  is  weD  diffhsed  on  hiw,  which  prevents  bequests  in  peipeHai^, 

tiie  mawes,  yet  insensibly  diminishing,  and  and  we  have  thought  it  better  to  SMrtiee  this 

terminating  in  a  large  spacious  shadow,  in  a  popufau*  work,  than  to  expfaua  at  length 

brought  off  mseusibly,  the  reUevo  is  said  to  « term  of  art  which  unavoidably  leads  la 

be  bold,  and  the  dair-obscure  well  under-  tlie  most  absunse  reasoning.    For  laitlwr 

stood.  information,   see   Jacob's  Law  Diet,   by 


KEUOION,  seditions  words,  in  dero^  Tomlins,  title  Remainder ;  Fearae^ 

gatioa  of  the  establislied  religion, ,  are  in-  on  Remainders,   and  other  worka  thete 

dictable,  as  tending  to  a  breadi  of  the  cited, 
peace.  REMEMBRANCERS,  andcatly  csOed 

REMAINDER,  in  biw,  isan  estate  limit-  clerks  of  the  remembrance,  certaio 
ed  in  lands,  tenements,  or  rents,  to  be  enjoy-  in  the  Exchequer,  whereof  three  ate 
ed  after  the  expiration  of  another  particnlar  gnished  by  the  names  of  the  King% 
estate*    As  if  a  man  seised  in  fee-simple  brsncer,   the  Lord  Treasorer'a 
grant  lands  to  one  for  twenty  years,  and,  brancer,   and  the  Remembnncer  of  tke 
alter  the  determination  of  the  said  tenn.  First  Emits.    The  King's  Remembfaactf 
then  to  ai'iother,  and  his  heirs  for  ever ;  here  enters  in  hb  office  all  reoognnaaeea  takca 
the  former  is  tenant  for  years,  remainder  before  the  Barons,  for  any  of  the  Kis^s 
to  the  latter  in  fee.    Both  interests  are^  in  debts,  for  appearances  or  observaaces  of 
fact,  only  one  estate ;  the  present  term  of  orders ;  he  also  takes  all  bonds  for  the  Ki^B 
years,  and  the  remainder  afterwards,  when  debts,  &c.  and  makes  out  proceasea  there- 
added  together,  being  equal  only  to  one  on.    He  likewise  issoes  processes  agaiait 
estate  in  fee.    When  a  remainder  is  limited  the  collectors  of  the  costomst  ttcmtf  md 
in  a  will,  it  is  sometimes  called  an  execu-  others,  for  their«wcoaBls ;  and  inforanaiiiMB 
tory  devise.    This  is  not  strictly  a  remam-  npon  penal  statntea  an  ealered  and  aaed 
der,  but  sometbmg  in  nature  of  a  remainder,  in  bis  office,  where  all  proeeedingi  ia  mat- 
which,  though  informal  and  bad,  as  such,  is  ters  upon  English  bills  in  the  Excheqnsr 
held  g^MKl  as  an  executory  devise.  The  doe*  Chamber  remain.    His  doty  fiutlKr  is  ta 
trine  of  remainders  is  very  abstruse,  chiefly  make  out  the  bills  of  compositions  apoa  pe> 
from  the  difficulty  of  ascertaining  from  the  nal  Uws,  to  take  the  statement  of  debts; 
form  of  the  deed  or  will  by  which  it  is  ere-  and  into  his  office  are  delivered  all  kinds  ef 
ated,  whether  or  not  the  reroaiader  is  con-  indentures  and  other  evidences,  which  ooa- 
thigent,  and  liable  to  be  defeated.    Where  cern  the  assuiing  any  lands  to  the  cnmn. 
a  remainder  is  limited  after  an  estate  tail,  He,  every  year^  in  avsltaoaaiaMruaiyCeadi 
the  tenant  in  tail  can  at  all  times,  by  suffer-  in  open  court  the  statute  for  electioa  of 
"  Ing  a  recovery,  defeat  the  remainder,  and  shcriA ;  and   likewise  openly  reads,  in 
get  possession  of  the  fee.    This  is  called  court,  the  oaths  of  all  the  offioen^  whea 
docking  the  entail,  and  it  is  allowed  for  the  they  are  admitted, 
purpose  of  preventing  limitations  in  perpe-        The  liord  TVeasnrer^  Remembraaeer  k 
tuity.   For,  othenifise,  moi  of  laige  bmded  charged  to  make  out  process  against  aO  she- 
.  estates  wonkl  be  enabled  to  tie  up  the  in-  rifis,  escheaton,  teceivers,  and  baiKft,  for 
heiitaneaso  strictly  by  will,  that  in  a  few  their  accounts.    He  also  makes  oat  wrils 
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of  tiui  flMitSy  and  estVDt  fbr  debts  dne 
to  the  King,  «itlier  io  the  pipe  or  with 
the  aadlton ;  end  procot  Ibr  «B  neh  revo' 
BM  at  b  doe  to  the  Kngy  on  aeooont  of  his 
teBoref.  He  takes  the  aeeeont  of  sheriflh ; 
Mid  also  keeps  a  lecord^  by  wlddi  it  ap" 
pears  whether  the  sherift  or  other  ae- 
eovotants  pay  their  prafen  dne  at  Easter 
and  Micfaaefanas:  and  at  the  sasM  tiaM  he 
■sakes  %  record,  wliereby  the  iberifi  or 
other  aecooBtants  keep  their  prtnxed  days. 
There  are  likewise  bronght  hito  his  office 
all  the  aceoontsof  costamers,  coBiptroUers, 
and  acoooatantSy  In  arte  to  iMke  entry 
theieof  on  reeoid:  also  aH  estreats  and 
naseromenti  are  ccftiiied  here,  fte. 

The  Kencnibianecr  of  the  FUst  FhiHs 
takes  an  conyositions  and  bonds  for  the 
payaMnC  of  llfstlMts  and  tenths,  and  makes 
ont  process  agahM  sack  as  do  not  pay  the 


REMITTER,  a  term  in  law,  which  hn* 
plies  that  a  peison  havinf  a  right  is  dispos- 
sessed, and  thai  by  a  bad  title,  dlffernit 
ftom  his  nirwer  one,  getii  possemion.  He 
is  then  said  to  ho  reasitted  to  his  former 
title,  or  to  be  in  by  remitter,  and  cannot 
be  tnnad  oat,  althoogh  he  gained  his  hnt 
possession  by  a  bad  title. 

RENDEZVOUS,  hi  a  military  sene,  the 
pfaMO  appofaited  by  the  general,  where  aH 
the  troops  that  compose  the  army  are  to 
meet  at  the  tipM  appelated,  m  case  of  an 
alarnk  This  place  ihoald  be  ftxed  npon 
accoidhig  to  the  sitaation  of  the  graand  and 
the  sort  ef  troops  qaanarad  hi  thevOage. 
In  an  open  conntiy  it  li  easy  to  fix  apon  a 
ptoce  of  rendeavons,  becanse  the  general 
has  whatever  graand  he  thinks 


In  towns  and  vittsges  the  hnrgeit  streets,  or 
amAel  places,  are  very  fit ;  bat  let  the 
pfawe  be  where  it  wiU,  the  troops  bmwI  as- 

and  be  ready  iar  the 
I  of  eraen* 
RBNEAUflA,  hi  botany,  eo  mwed 
Phal  Raneanme^physkian  at  BWs,  a 
Of  me  If  enandria  If  enagynia  dam 
ider.    Natnnl  eider  of  niitamiHiia 
JnislBa.    Bmential  character:  ca* 
Ijx  trifid ;  nectary  oblong ;  calyx  one-ledhd, 
faito  two  or  three  hfiegahv  teeth ; 

to  *e 


benyieshy.  Theraisb«Cenespecies,eis. 
K.  exatela,  a  tree  ahani  twenty  feet  hi 
hcii^t,  having  a  straight  trank ;  hovesfive 
or  six  fcat  long^  taneaslate,  wnved  abont 
dMo^;  the raeeaae or  hnnch  of  fioweia 
iprhigi  Aaea  the  trank  ahavn  the  root  It 
isantlveef 
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RENT,  is  a  ceitalu  profit  issuing  ycarty 
ont  of  lands  and  tanemenfti  corporeal.  There 
are  at  common  kw  three  kinds  of  rents; 
rent  service,  rent  charge,  and  rent  seek. 
Rent  service  is  where  the  tenant  hokb  his 
land  of  his  hnd  by  lealty  and  certain  rent ; 
or  by  homage,  fealty,  and  certain  rent;  or 
by  other  service  and  certain  rent ;  and  it  is 
called  a  rent  service^  becanse  it  has  some 
corporal  service  inddent  to  it,  which  at 
least  is  fealty.  Rent  charge  is  so  called 
becanse  the  hmd  fer  payment  thereof  li 
charged  with  a  distress.  Rent  seek  is  where 
the  land  is  granted  withont  aiiy  clanse  of 
diitren  fer  the  same. 

The  tiaae  fer  payment  of  rent,  and,  con- 
seqnently,  fer  a  deamnd,  is  snch  a  conve* 
nient  time  befere  the  san-settii|g  of  the  last 
dsy,  as  will  be  sufficient  to  hhve  the  money 
coonted ;  bat  if  the  tenaht  aMct  the  lessor 
on  the  hmd  at  any  time  of  the  last  day  of 
payment,  and  tender  the  rent,  that  is  sof* 
fident  tender,  becanse  the  BMmey  is  to  bo 
paid  indefinitely  on  that  day,  and  therdbre 
a  tender  on  that  day  is  soffident  The  n- 
medy  fer  non-payment  of  rent  is  by  distress, 
or  tsking  the  goods  and  chattels,  or  by  ac- 
tion of  debt*  See  Woodfeirs  Landlord  and 
Tenant,  or  Tomlms*s  Law  Dictionary. 

REPELLING  pewsr.  See  Rnrouioii . 

REPETBND,  m  arithmetic,  denotes 
that  part  of  an  infinite  dedmal  fraction 
which  is  continadly  repeated  ad  infinitnok 
Repetends  chiefly  arise  hi  the  redaction 

of  vnlfw  fractions  to  decimals:  thns~s 

O^SSSf  dtc  A  s«gla  repetend  is  that  in 
which  only  one  fignre  is  rspeated,  as  m  the 
mstanee  Jnst  given.  A  componnd  repetend 
is  that  in  vrUch  two  or  nmre  figaras  are 
repeated.  **Tofind  the  vahie  of  any  repe- 
tend, or  to  redoce  it  to  a  vnlgar  Anction." 
Rale.  tUw  the  given  repeati^  fignre  or 
figares  for  the  nnmeiator,  and  for  the  deao> 
miaator,  take  as  many  9^  as  there  are 
lecnrring  figares  or  plaeeo  m  the  given  re- 
petend; thas,  3  =  1=1  and  ttS^^ 

-»s- 

REPETITION,  hi  rhetoric,  a  fignre 
which  gncefidly  and  emphatically  repeats 
dter  the  suae  word,  or  the  saaM  sense  m 
wordk  In  the  nse  of  this  fignre 
is  to  be  med  that  we  ran  not  faito 


and  chhne  of  insjgdficaat  words. 
Al  tarm  and  repetitions  are  eo  fiat  do  not 
€ootrihnte  tn  the  strength  and  hmtre  of  the 
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aiiGoiine,  or  at  lewt  one  of  tbcu.    Tho        REPUCATION,  a  tow  tcnn, 

mtore  ood  dcMga  of  tliM  figme  i»4o  mike  a  part  of  tbe  pleadings  upon  tbe  reooid. 

deep impiettiolia  od  Ummo  weaddieM.    U  ^>^  the  plaintirs  anawer  to    the    do* 

exprenea  anger  and  iadigMitioD,  fiitt  ana-  feodant's  pleas. 

ranee  of  what  we,  affirm  and  a  veheaseut        REPRIEVE,  an  order  to  anpesid  a  piv 

concern  for  what  we  have  espooMSd.  wner  from  the  eaecntion  and  proccediBg 

REPLEVIN,  in  tow,  Ua  writ  by  him,  who  of  the  tow  for  a  time.    Eveiy  jodce,  wte 

has  cattle  or  other  goods  detrained  by.ano-  ^^  power  to  order  any  ezecotioa,   km 

ther,  for  any  caMe.    Ifhewkhestodi^ate  power  to  reprieve. 

thepfoprietyofthedisiiess^hesacsthiswrit,        REPRISE,  or  Reprize,  mt  aea.  ia  a 

and  npon  potting  in  surety  to  the  sheriff,  meichant  slup  which,  after  ita  baqg  tnka 

that  upon  iMivery  of  the  thing  distiained,  ^7  «  corsair,  privateer,  or  other  eaowr, 

be  wiU  prosecMfte  the  aetion  agahist  the  dis-  is  retaken  by  the  opposite  party.     If  m  ««s^ 

tnuner,  tlie  cattto  or  goosb  are  dehvered  <*el  thus  reUken  has  been  twenty-finr  kMa 

back,  and  eaid  to  be  replevied.    In  this  in  ^^  possession  of  the  enemy,  it  to  deemed 

writ,  or  actimi,  both  (he  phnntiff  and  de-  «  l^wfal  prize ;  bnt  if  it  be  retaken  wiihm 

fondant  are  caHed  aetors ;  the  one,  that  to  ^^t  time,  it  is  to  be  restored  to  the  pro- 

the  pfauntiff,  smng  for  danage%  and  Ifae  pnetor,  with  every  thing  thereio,  wpoa  tos 

defondant,  who  is  also  eaUed  avowant,  to  aUowing  one-third  to  the  vessel  who  wmdt 

have  a  retom  of  the  goods  or  cattte.  the  reprise.    Also  if  the  reprise  haa  bcca 

Replevins  by  writ  issoe  property  out  of  abandoned  by  the  enemy,  either  in  m  ten. 

Chancery,  retnmable  Into  ihe  comts  of  P«ftt  or  from  any  other  came,  bctee  it  h» 

King's  Bench  and  Common  Pleas  at  West-  been  led.mto  any  port,  it  is  to  be  lestoied 

mtoster.  *  to  the  proprietor. 

Alter  the  goods  are  delivered  back  to       REPRODUCTION  isnaoanyetsdaiteod 

the  pshrty  reptovying,  he  is  bonnd  to  brhsg  to  mean  the  restoratton  of  a  tl 

his  action  of  replevin  against  the  distrainev;  eusting,  and  since  deatroyed.    It  to 

which  may  be  -proBecnted  in  the  eoorty  well  known  that  trees  and  ptonti 

cdnrt,  be  the  distress  of  what  value  it  may :  raised  from  slips  and  cattrngs ; 

but  either  party  may  remove  it  to  the  so-  tote  observations  have  4i01p^  that 

perior  courts  of  KmgVBenoh  or  Common-  are  some  aaimals  which  have  the 

Pleas,  the  pfadntiff  at  pleasure,  and  the  perty.    The  polype  (See  Hvska) 

defendant  upon  reasonable  canse,  first  instance  we  had  of  this  kind ;  hat  iw 

If  the  sheriff  is  shown  a  stranger^  goods,  had  scarcely  tone  to  wonder  at  the  diaeovny 

and  be  takes  them,  an  action  of  trespass  M.  Trembley  had  nmde,  when  M.  Hoth 

lies  against  him,  for  otherwise  he  could  discovered  the  sense  property  to  a 

h^ve  no*  remedy ;  for  bemg  a  struiger,^^  of  water-worm.    Amongst  the  ptonto 

cannot  have  the  writ  de  propriiiQie  pra-  may  be  raised  from  cuttings,  there  an 

fronda,  and  were  he  not  entitled  to  th«  which  seem  to .  possess  this  fo^li^  in  ae 

remedy,  it  would  be  to  the  power  of  the  she*  eminent  a  degree,  that  the  smaUest  portton 

riff  to  strip  a  man's  tionse  of  all  his  goods.  of  them  will  become  a  complete  tiee 

If  the  replevm  be  determined  for  te  A  twig  of  willow,  poptor,  or  aamy 

ptointi^   namely,  that  the  distress  was  trees,  betog  planted  in  the  earthy 

wrongfully  taken,  he  has  already  got  Ida  root,  and  becoenes  a  tree,  every  peeee  «f 

goods  back  toto  his  own  possesrimi,  and  shall  which  will  to  the  same  Emmer  pradncc 

keep  them,  and  recovea  damnys.    Bot  if  other  trees.    The  case  is  the  same  wick 

tbe  defendant  prevail,  by  the  default  or  these  worms;  they  are  cat  to  pieeea,  wad 

non-suit  of  the  plamtiff,  then  he  shall  have  .these  several  pieoes  beeease  petfoet  aat- 

writ  d4  rttumo  habendo^  or  to  hstve  a  mals  $  and  each  of  these  may  he  ^ato  cot 


return,   whereby   the  goods  or  chattels,    into  a  number  or  pieces^  each  of  width  wfll 
which  were  distramed  and  then  teptovtod,    in  the  same  manner  prodqce 


are  retnmed  agam  into  his  custody,  to  be  It  has  been  supposed  by  some  that 

sold,  or  otherwise  disposed  oi^  as  if  no  r^  worms  were  oviparooss  bat  M.  BoEett,  oE 

plevm*  had  been  made.     If  the  distrem  cutting  osie  of  them  to  ptoces,  harii^  oh- 

were  for  damage  feasant,  that  is,  for  cattto  aerved  a  slender  aabstaaoey  resemMtog  a 

breaking  through  fences,  and  coosing  npen  amatl  filaatjtot,  to  move  at  the  oEd  of  one^ 

the  tond  of  the  party>  the  distiaiiMr  may  of  the  pieces,  sepasated  it ;  and  on  enantoh 

keep  the  goods  so  retnmed,  mitil  tender  tog  it  with  gleams,  fOMEd  it  to  he  a  pcHcet 

HdMHbe^piMtoofsttffictonlaaaBds^  wormy    of  the  same  fonn  with  its  paicBt 
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"Which  Ihred  and  grew  hrgtr  io  a  venel  of 
"water  into  whleli  he  pnt  it.    Tbeie  small 
bodies  are  easily  divided,  and  very  readily 
complete  tbeinselvet  acaiDy  a  day  osually 
nerving  for  the  production  of  a  head  to 
the  part  that  wants  one ;  and,  in  general, 
the  smalier  and  more  slender  the  worms 
are,  tiie  sooner  tliey  complete  themselves 
After  this  operation.    When  the  bodies  of 
the  Ukrgt  worms  are  examined  by  the  mi- 
croscope, it  is  very  easy  to  see  the  appear* 
smce  ik  the  yonng  worms  alive,  and  moving 
aboat  within  them;  bnt  it  requires  great 
precision  and  exaetness  to  be  certain  of 
this ;  since  the  ramifications  of  the  great 
artery  have  veiy  mneh  the  appearance  of 
ycong  worms,  and  they  are  kept  in  a  sort 
of  continnal  motion  hy  the  systoles  and 
diastoles  of  the  several  portions  of  the  ar- 
tery, which  serve  as  so  many  hearts.    It  is 
very  certain,  that  what  we  force  in  regard 
to  these  anunak,  by  onr  operations,  is  done 
also  naturally  e?ery  day  hi  the  brooks  and 
ditches  where  thc^  live.    A  curious  ob* 
server  will  find  in  these  pkces  many  of 
them  without  heads  or  tails,  and  some  with- 
out either;  as  also,  other  fragments  of  va* 
lions  kinds,  all  which  kre  then  in  the  act  of 
comptetiiig  themselves ;  but  vrhether  acci- 
dents have  redaced  them  tolhis  state,  or 
they  thus  purposely  throw  off  parts  of  their 
own  body  lor  tlie  reproduction  of  mora 
animals,  It  is  not  ea«y  to  detrrmlne.    They 
are  plainly  liable  to  many  accidents,  1^ 
which  they  hise  theseveral  parts  oflheir  body, 
and  amsl  peridi  very  early  if  they  had  not 
a  power  of  reproducing  vrhat  vras  lostt 
they  often  are  broken  into  two  pieces,  by 
the  resistance  of  some  hard  piece  of  mnd 
which  they  eatery  and  they  are  snbject 
to  a  diMSse,  a  kind  of  gangrene,  rotting  off 
the  several  parts  of  thehr  bodies,  and  mast 
nievitably  perish  by  it,  had  they  not  this 
surprising  properly. 

The  reprodoctioa  of  several  parts  of  lob- 
sten,  crabs,  drc  is  one  of  the  greatest 
cttriodtiet  io  nataral  history.  It  seems, 
iadeed,  ineonsisteat  vrith  the  modem  sys- 
tem of  geaeratioo,  which  supposes  the  ani- 
mal  to  be  wholly  formed  in  the  egg;  that* 
m  liea  of  an  oiganieal  part,  of  an  aafanal 
cot  oC  another  should  arise  petftctly  like 
it:  tbefiKt,  however,  Is  toe  well  attested 
to  be  denied.  The  legs  of  lobsten,  6te. 
eomirt  each  of  five  atticalatfams ;  now  when 
•ay  sf  the  legs  happen  to  break  liy  any  acd- 
dcat,  M  by  walUag,  dec.  which  freqaentf y 
bsppws,  the  ftactare  is  always  found  to  be 
•ttbesatiba  aear  the  foarth  articofaitioa ; 
VOL  V. 
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and  what  they  thus  lose  is  exactly  repr^ 
dttced  in  some  time  afterwards ;  timt  b,  a 
part  of  the  leg  shoots  oat,  comuting  of  four 
articulations,  the  first  whereof  has  two  claws» 
as  before ;  so  that  the  loss  is  entirely  re- 
paired. 

If  the  leg  of  a  kibster  be  broken  off  by 
design  at  the  fourth  or  fifth  articulation^ 
what  is  thus  broke  off  is  always  repro- 
duced. Bnt  if  tlie  fracture  be  made  in  the 
first,  second,  or  third  articulation,  tlM^  re« 
production  is  not  so  certain.  And  it  is 
▼eiy  snrprismg,  that,  if  the  fracture  be 
made  at  these  articulations,  at  the  end  of 
two  or  three  days,  all  the  other  articula- 
tions are  generally  found  broke  off  to  the 
fourth,  which,  it  b  supposed,  is  done  by 
the  creature  itself,  to  make  the  reproduc- 
tion certain.  The  part  reprodaced  b  not 
only  perfectly  similar  to  that  retrenched, 
but  aim,  in  a  certain  space  of  time,  growa 
equal  to  it  Hence  it  b  that  we  frequeatly 
see  lobsters,  which  have  theb  two  large 
legs  unequal  in  all  proportions.  And  if  the 
part  reproduced  be  broken  off,  a  second 
vHu  succeed. 

REPnUA*  m  natural  hbtory,  an  order 
of  Amphibn,  the  character  of  whicl|  b,  that 
they  breathe  through  the  mouth ;  have  feet^ 
and  flat  naked  care  without  auricles.  ^  Ther* 
are  five  genera ;  eb. 


Draco 

LAcerta 

Rana 


Siren 
Tertudo. 


REPULSION,  in  physics,  thatpropeHy 
in  bbdies,  whereby,  if  they  are  placed  just 
beyond  the  sphere  of  each  other's  attrac- 
tion of  cohesion,  they  matnally  fly  fiom 
each  other.  Thas,  tf  an  oily  substance^ 
lighter  than  water,  be  placed  on  the  sur- 
fiice  thereof,  or  if  a  piece  of  iron  be  laid 
apon  mercury,  the  surface  of  tlie  fluid  will 
be  depressed  about  the  body  hud  on  it: 
thb  depression  b  manifestly  occasioned  by 
a  repelling  power  in  the  bodies,  which 
hinders  the  approach  of  tlw  fluid  towards 
them.  Bnt  it  b  possible,  in  some  cases, 
to  prem  or  Ibree  the  rtpeUmg  bodiea  into 
the  sphere  of  one  another^  attraction ;  and 
then  they  will  mutually  tend  towards  each 
other,  as  when  we  mix  oil  and  water  till 
they  iacorporete.  Dr.  Knight  defines  re- 
pulsion to  be  that  cause  which  makes  bo> 
dies  mutually  endeavour  to  recede  from 
each  other,  with  diflfereat  forces,  at  diA 
frrent  times  {  and  that  sach  a  cause  exbts 
la  natare,  he  thinks  evident  for  the  follow- 
ing laaMM.  1.  Becaase  all  bodies  an 
Oo 
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electrical,  or  capable  of  being  made  so; 
and  it  is  well  known,  tbat  electrical  bodies 
both  attract  and  repel.  .2.  Both  attraction 
and  repubion  are  very  conspicoons  in  all 
magnetical  bodies.    3.  Sir  Isaac  Newton 
Ins  shown  from  experiments,  that  the  sur- 
faces of  two  convex   glasses  repel   each 
other.  4.  The  same  great  philosopher  has  ex* 
plained  the  elasticity  of  theair;  by  supposing 
its  particles  rontnally  to  repel  each  other. 
5.  Tlie  particles  of  light  are,  in  part  at 
least,  repelled  from  the  surfaces  of  all  bo- 
dies.   6.  Lastly,  it  seems  highly  probable, 
that  the  particles  of  light  mutually  repel 
each  other,  as  well  as  the  particles  of  air. 
The  same  gentleman  ascribes  the  cause  of 
repulsion,  as  well  as  that  of  attraction,  to 
the  immediate  effect  of  Ood's  will ;  and  as 
attraction  and  repulsion  are  contraries,  and 
oonAeqnently  cannot,  at  tlie  sam^  time,  be- 
long to  the  same  substance,  the  doctor  sup- 
poses there  are  in  nature  two  kinds  of  mat- 
ter, one  attracting,  the  other  repelling; 
and  that  those  particles  of  matter  which 
repel  each  other,  are  subject  to  the  gene- 
ral law  of  attraction .  in  respect  of  other 
matter.     A  repellent' matter  being  thus 
supposed,   e<iual}y  dispersed   through  the 
whole  universe,  the  doctor  attempts  to  ac- 
count for   many    natural   phenomena  by 
means  thereof.    He  thinks  light  is  nothing 
but  this  repellent  matter  put  into  violent 
.  vibrations,    by    the  repellent    corpuscles 
which  compose  the  atmosphere  of  the  sun 
and  stars :  and  that,  therefore,  we  have  no 
reason  to  believe  they  arc  gulphs  of  fire, 
but,  like  the  rest  of  the  heavenly  bodies, 
inhabitable  worlds.    From  the  saiiie  prin- 
ciples, he  attempts  to  explain  the  nature 
of  fire  and  heat,  the  various  phenomena  of 
the  magnet,  and  the  cau^e  of  the  variation 
of  the  .needle :  and,  indeed,  it  is  difficult, 
if  not  impossible,  by  the  doctrine  of  attrac- 
tion alone,  to  account  for  all  the  pheno- 
mena observable  in  experiments  made  with 
magnets,  which  may  now  be  solved  by  ad- 
mitting this  doctrine  of  a  repellent  fluid ; 
but  whether  it  will  be  sofllcient  to  account 
for  all  the  particular  phenomena  of  nature, 
which  are  the  proper  tests  of  an  hypothesis, 
time  and  experience  alone  must  determine. 
The  doctor  also  endeavours  to  show,  that 
the  attractions  of  cohesion,  gravity,  and 
magnetisiii,  Hre  the  same,  and  that  by  these 
two  active  principles,  rix.  attraction  and 
repalsion,  all  the  phenomena  of  nature  may 
be  explained ;  but  as  his  ingenious  treatise 
on  this  subject  is  laid  down  in  a  series  of 
propositions,  all  connected  together,  it  would 
be  impotaible  to  do  justice  to  his  argn- 
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meots  without  tranBcribing  Ike  whole :  v? 
shall  therefore  refer  the  curious  to  the  hm 
itself. 

Accordini^  to  'sGravesande  and  othm 
when  light  ia  reflected  fram  a  poUsftl 
spherical  snriace,  the  particles  of  ligbt  i 
not  strike  upon  the  solid  parts,  sad  lo » 
bound  from  them ;  bnt  are  repelled  ft» 
the  surface,  at  a^^mall  distance  befim  tkn 
touch  it,  by  a  power  extended  all  oter  i^ 
said  polished  aorface.  And  Sir  Iiasc  Nfv- 
ton  observes,  that  the  rays  of  light  are  i^ 
expelled  by  the  edges  of  bodicB,  a  ^ 
pass  near  them  ;  so  as  to  mtke  tkv  tUt 
dows,  in  some  cases,  larger  than  thejvMU 
otherwise  be. 

REPULSION,  in  diemistoy.  ^bm 
Newton  demonstrated,  that  if  thb  hv  be 
correct,  then  the  force,  by  which  tkpr 
tides  of  air  recede  from  each  other,  ■• 
creases  or  diminishes  at  the  same  nte  ttv 
the  distance   between  the  centres  of  fte 
particles,  or  atoms,  of  which  it  ii  coa* 
posed,  diminishes  or  increases;  or,  «h4 
is  the  same  thing,  that  the  repobios  ^■ 
tween  the  particles  of  gaseous  bodks  i 
always  inversely  as  the  distance  of  tba 
centres  fi-om  each  other.     Now  tke  it- 
tance  between  the  centres  of  thestoBi<< 
elastic  fluids  always  varies  as  the  csbenti 
of  their  density,   taking  the  word  in  is 
common  acceptation.    Thus,  iftbedeoai; 
of  air,  under  the  mean  piessoreoftbetf' 
mo6phere»  be  supposed  1 ;  if  it  be  fon^ 
into  4th  of  its  bnlk,  its  densitjr  becooeff 
In  these  two  cases  we  have  the  diitiste 
between  the  atoms  of  air  invendy  ss  tke 
cube  root  of  l  to  the  cube  root  ofSfOtte 
1  to  S.    So  that  if  air  be  comgnmiu^ 
ith  of  its  bulk,  the  distance  betneo '» 
purtides  is  reduced  to  one  half,  ^  " 
course  the  repulsion  between  them  b  dou- 
bled.   If  air  be  rarified  500  timc^  « 
have  its  density    reduced  to  ^tb  of  dat 
of  common  air.  Here  we  have  the  dwtt'c' 
between  the  atoms  of  common  aodfben. 
refied  air,  as  i/3  :  V'SOO,  or  aetfly  » 
1  : 7,    So  tiiat  when  air  is  ^•'^^Jr 
times,  tiie  distance  between  its  psrtww 
becomes  almost  seven  times  P^^^^^ 
of  course  tiieir  repulsion  is  diBiins*^^  «* 
most  sevenfold.  .  j^ 

RESCUE,  or  Kxscoos,  «•  *•  "^7 
away  and  setting  at  liberty,  »^^  '^' 
any  distress  taken  for  rent,  or  servicas 
damage  fhasant  t    bnt  the  ■*'*.-f*Sr 
notion  of  rescoos  IS,  the  fordhfy  '^fLj 
another  from  an  arrest  or  some  '«P*  ^ 
mitmeot.    This  is  a  high  offence,  snfl* 
jecte  the  oflender  not  only  to  art  ic"* 
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thesnlt  of  the  pputy  injured,  bdi  likewise  the  property  .which  is  not  particularly  de- 

to  fine  and  ifflpriaonmeiit  at  the  rait  of  the  vised  goes  to  the  execatori  if  it  is  personal ; 

king.  If  goods  are  distrained  without  cause,  hot,  if  real,  to  the  heir. 

or  contrary  to  law,  the  owner  may  make  RESIGNATION,  the  giving  up  a  benO' 

rescue;   but  if  they  are  once  impounded,  fice  into  the  hands  of  the  ordinary.    Every 

even  though  taken  without  any  cause,  the  person  who  resigns  a  benefice  must  make 

ovimer  may  not  break  the  ponnd  and  take  the  resignation  to  ^is  snperior;  as  an  in- 

tbem  out,  for  then  they  are  in  custody  of  cumbent  to  a  bishop ;  a  bishop  to  an  arch- 

the  law.  bishop ;  and  an  archbishop  to  the  king,  as 

I^ESEDA,  in  botany,  a  genus  of  the  sapreme  ordinary. 

DodeeandriaTrigyniachMS  and  order.    Na-  RESINS.    Resinous  bodies  form  a  vpry 

'           tural  order  of  Miscellaneas.     Capparides,  numerous  class  of  vegetable   substances. 

Jussieu.    Essential  character:   calyx  one-  When  vobtile  oils  are  exposed  to  the  air, 

'           leafed,  parted ;    petals  laciniate ;   capsule  they  become  thick  after  a  shorter  or  longer 

^           gaping  at  the  mouth,  one*  celled.     There  time,  and  are  then  found  to  be  converted 

are  thirteen  species ;  none  of  these  plants,  into  a  resin. ""  The  oil  absorbt  oxygen  from 

I          except  the  R.  odorata,  sweet  reseda,  or  the  air,  and  is  deprived  of  part  of  its  carboui 

»          mignonette,  are  cultivated  in  gardens,  unless  which  combinmg  with  the  oxygen  of  the 

t          for  the  sake  of  variety,  having  little  beauty  atmosphere,  forms  carbonic  add.     Resi- 

I           to  recommend  them.    The  root  of  the  mig-  nous  substances,  therefore,  are  generally 

I          Donette  is  composed  of  many  strong  fibres,  considered  as  vi>latile  oils  satuiated  with 

which  ran  deep  into  the  ground :  it  has  se-  oxygen.    The  general  properties  of  resinous 

I           vera!  stems,  about  a  foot  long,  dividing  into  substances  are  tlie  following.     They  are 

many  small  branches;  leaves  oblong,  of  a  solid,  brittle,  and  commonly  of  a  yellowish 

t          deep  green  colour ;  the  flowers  are  pro-  colour,  with  some  degree  of  transparency. 

I           dnced  in  loose  spikes  at  the  ends  of  the  The  taste,  res^bling  volatOe  oils,  is  hot 

)          branches,  on  long  foot-stalks,  having  large  and  acrid.    They  have  no  smell.    The  spe* 

I           calyxes ;  the  corollas  are  of  an  herbaceous  cific  gravity  is  from  1.01  to  1.2^    All  resi- 

I          white  colour.    It  is  supposed  t«  be  a  native  nous  bodies  are  electrics,  and  when  excited 

i          of  Egypt  by  firiction  the  electricity  u  negative ;  hence 

)              RESIDENCE,  is  partienlariy  nsed  for  it  Is  called  resinous  electricity.    They  melt 

I          the  cottlinaance  of  a  parson  or  vicar  on  his  by  being  exposed  to  beat,  and  bom  with  a 

I           benefice.    By  stat.  IS  Eliiabeth,  c.  SO,  and  yellow  flame,  giving  out  a  great  quantity  of 

I           divers  other  Mbsequent  statutes,  if  any  be-  smoke. '   Resins  are   insoluble   in  water. 

I           neficed  clergyman  be  absent  from  his  cure  Resinous  snlwtances  are  ^nble  in  nitric 

t           above  fourscore  days  in  one  year,  he  shall  acid;  partis  precipitated  by  the  addition 

not  only  forfeit  one  year's  profit  of  his  be-  of  water,  and  the  whole  by  means  of  the 

nefice,  to  be  distributed  among  the  poor  of  alkalies.    With  the  assistance  of  heat  they 

the  parish,  but  all  leases  nmde  by  him  of  the  are  all  soluble-  in  alcohol,  and  in  solpfanric 

profits  of  sndi  benefice,  and  all  covenants  ether.    Resins  are  solnble  in  some  of  the 

and  agreement^  of  like  nature,  shall  cease  '  fixed  oils,  and  also  in  volatile  oils.  Resinous 

and  be  void,  except  in  the  case  of  licensed  substances  have  been  found  to  be  soluble 

plnralists,  who  are  allowed  to  demise  the  in  the  fixed  alkalies.    We  shall  enumerate 

living  on  which  they  are  non-resident  to  some  of  the  resms  which  are  best  known, 

their  curates  only.  and  which  have  not  already  been  described 

RESIDUAL  .^MTf,   in    geometry,  the  in.  separate  articles, 

figure  remaining  after  subtracting  a  lesser  Rarin,   This  substance  is  extracted  from 

from  a  greater.  difierent  species  of  the  fir,  and  the  resinous 

Residuai.  rool,  in  algebra,  a  root  com-  matter  obtained  from  it  Ins  received  dif- 

posed  of  two  parts  or  members,  connected  forent  names.     That  procured  from  the 

together  by  the  sign  — \    Thus  x — y  is  a  plnns  sylvestris  is  the  common  turpentine; 

residual  root, so  called,  because  its  value  is  from  the  pinns  larix,  Venice  turpentine; 

no  more  than  the  difference  between  its  and  from  the  pinus  balsamea,  balsam  of 

parts  X  and  y.  Canada.     The  turpentine  is  obtained  by 

RESIDUARY  Leguiee,  is  he  to  whom  stripping  the  bark  off  the  trees;  a  liqnid 

the  residue  of  a  personal  estate  is  given  by  juice  flows  out,  which  gradually  hardens, 

will;  and  such  legatee  being  made  executor  This  juice  consists  of  oil  of  turpentine  and 

with  others,  shall  retain  against  the  rest  rasin.    By  distilling  the  turpentine  the  oil 

If  there  is  no  residnary  danse  in  a  will,  all  passes  over,  and  the  rosin  rennins  behind. 

Oo  i 
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By  dii^tilliftg  lo  ^i|pcs9  conMUon  rosin  it  Miiat  all  the  p«lfcMa  oompoaoBK  iZ  wn 
obtained.    MiieA  materia  added,  while  it  is  ,  jK>me  distance  from  each  other, 
yet  fluid,  and'  incorporated  h^  ^^jjP^^  7^  ^  tt^ction  between  theD,   % 

w  rosin  is  fornifJP^%4;  ^«  v 


what  is  called  yellow  rosin  is  formf  dp%4j  ^«\:»W>!|Hce  of  a  body  moTing 

PUch  is  a  resinoos  jniee  obtms^l^£s»w  .esylb^  computed  Irom  the 

the  pinus  picea,  pitch  pine.    It  ia^puri^  tiqp  .Communicated  .to  theae 

by  nieltinir  and  squeezing  it  through  linen  idsbmee,  if  a  c^fliadet  moved  in 

bags,  and  it  is  then  known  by  the  nam^  of  in  the  direction  of  its  axis,  it  wcMikl 

%hite,  or  Burgundy  pitch. ,   White  pitch  nicate  to  the  particles  it  met  witli  ~ 

mited  with  lamp-bUck  forms  black  pitch.  eqnal  to,  its  own,  and  in  ita  o^ 

SmuUtrat,     This   resinous  substance  is  soppodi^  that  neither  the  cylii 

extracted  from  tlie  juniper.    It  is  a  spontu-  parts  of  the  fluid  were  elastic 

neous  exudation  from  this  pkmt  ia  the  form  tlie  velocity  and  diemeter  of  tbe  <7liBi?fl 
of  brown  taara,  which  are  semitransparent  '  be  knows,  and  also  the  density  of  tbe  ^bH, 

and  brittle.    See  Balsam,'  Copal,  Guiat  there  would  thence  be  detenariaed    the 

CDBfl,  Sec,  quantity  of  niotioi»  eommmmaated   fe  the 

RESISTANCE,  orRssiSTiNG /or^e,  in  flnid,  ^nhich   (action  and  re-mctlon   htms 

philosopliy,  denotes,  in  general,  any  power  eqnal)  is  tlie  same  with  the  qaauitity  lost  hn 

which  acts  in  an  opposite  direction  to  ano*  the  cylinder,  consequently   the    rrsiafif  i 

ther,  so  as  to  destroy  or  diminish  its  effect,  would  be  hereby  ascertained. 
Hence  the  force  wherewith  bodies,  movuig        In  this  kind  of  discondnaed   Aaid,  the 

in  fluid  medihms,  are  inipeded  or  retarded,  particles  being  detached  from  eadi  other, 

is  the  resistance  of  diose  fluids.    Authors  every  one  of  them  can  pnnoe  its  o««  ms- 

have  established  it  as  a  certain  rule,  tluit,  '  tioniu  any  direction^  at  least  for  ooaa 

whilst  the  same  body  moves  in  the  same  independently  of  the  neigbboannK 

medinmy  it  is  always  resisted  iu  the  dupli-  wherefore,  if  instead  of  a  cylinder  mo 

eate  proportion  of  its  velocity;  that  is,  if  the  direction  of  its  axis, «  body,  with  a 

the  resisted  body  move  in  one  part  of  its .  face  oblique  to  its  directidn,  lie  aoppoeed  t* 

track  with  three  times  the  velocity  with  move  in  such  a  fluid,  the  motioii  the  parti 

which  it  moved  in  some  other  j^art,  then  its  of  the  fluid  will  hereby  acquire,  wfll  set  bt 

resistance  to  the  greater  velocity  will  be  in  the  direetiun  of  the  resisted  body,  bi^t 

DUie  times  the  resistance  to  the  lesser:  if  perpendicular  to  its  oblique  surface;  whence 

the  velocity  in  one  pUce  be  four  times  the  the  resistance  to  snch  a  body  will  oei  be 

velocity  in  another,  the  resbtance  to  tbe  \  estimated  from  the  whole  motion 

greater  velocity  witt  be  shcteen  tunes  the  cated  to  the  particles  of  the  Bnid,  bnt 

resistance  to  the  lesser,  and  so  on.    This  that  part  of  it  only  which  is  in  the  ~ 

rule,  though  very  erroneous,  when  taken  in  of  the  resisted  body;    In  flnids  tfaeo, 

0  general  sense,  is  yet  undoubtedly  very  the  parts  are  thus  discontinued  in 

near  the  truth,  when  confined  within  cer-  other,  the  different  obliquities  of  that 

tain  limits.  fiMse,  which  goes  foremost,  will 

In  order  to  conceive  the  resistance  of    considerable  changes  in  the  resistnnoe;  ^ 
fluids  to  a  body  moving  in  them,  Mr.  Ro-     though  the  section  of  the  soUd,  by  a| 


bms  distingiiisbes   between   those  flnids,  perpendicnkr  to  its  direeUon,  sbooM  m  ^ 

which  being  compressed  by  some  incum-  cases  be  the  sam^.    And  Sir  Isaae  Newtm 

bent  weight,  peipetually  close  up  the  space  has  particularly  determined,  that  in  a  fluid 

deserted  by  the  body  m  motion,  without  thos  constituted  the  resistance  of  a  gbbe  as 

permitting,  for  an  instant,  any  vacuity  to  but  half  the  resistance  of  a  cylinder  of  the 

remain  bdt||pd  it ;  and  those  fluids  in  vdiich,  same  diameter,  moving  in  the  directioa  of 

they  being  not  sufficiently  compressed,  the  its  axis  with  the  same  velocity, 
space  left  behind  the  movuig  body  remains        But  though  the  hypotheus  of  a  floid,  tfaas 

for  some  time  empty.    These  diflferences  constituted,  be  of  great  nse  m  dphiasag 

In  the  resisting  fluids  will  occasion  very  re-  the  nature  of  resistaoces,  yetu  rtility  no 

markable  varieties  m  the  laws  of  their  resis-  such-fluid  does  exist  within  our  koswMge : 

tance,  and  are  absolutely  necessary  to  be  all  the  fluids  with  which  we  are  coavclsBnt 

considered  m  the  determination  of  the  aresoformed, tliat their  particles eitfaer he, 

nction  of  the  air  in  shot  and  shells ;  for  the  coutigoons  to  each  other,  or  at  leart  act  sn 

aur  partakes  of  both  these  affections,  accord-  each  other  in  the  same  manner  a  if  Iftty 

ing  to  the  different  velocities  of  the  pro-  did ;  consequently,  in  these  flnidi,  no  saa 

jected  body.  If  a  fluid  were  so  constitnted,  particle>  contiguous  to  the  rented  bodj, 
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«an  1»e  moftd,  withont  moTing  at  tiie  aame  u  ilie  legg;  and  as  the  sqnare  of  the  Vase, 
time  a  great  imniber  of  others,  sonie  of  and.as'Vhe  sum  of  the  legs,    t.  The  resls« 
ivhich  will  be  distant  from  it;,and  the  mb-  tance  of  a  square  moved  according  to  tlie 
'tion  thus  comroanicated  to  a  mau  of  the  klirectioB  of  its  aide,  and  of  its  diagonal,  is 
'fluid  will  not  1>e  in  any  one  detenntned  di-  as  the  diagonal  to  the  side.    S.  The  resis* 
vectioBi  tnt  will  in  each  particle  be  dif-  tance  of  a  eircular  segment  (less  than  a 
#«rent,  according  to  tlie  different  manners  semicircle)  carried  in  a  direction  perpendi- 
4n  wfaicfa  it  lies  in  contact  with  those  from  caUr  to  its  basis,  when  it  goes  with  the  base 
whidi  it  receives  its  impulse ;  whence  great  foremost,  and  when  witli  its  vertex  foremost 
nnmbers  of  tlie  particles  being  diverted  into  (the  same  direction  and  celerity  continoingp 
«bliqae  direcdons,   the  resbtance  of  the  which  is  all  along  supposed)  is  as  the  square 
moving  body,  which  will  depend  on  tlie  of  the  diameter  to  the  same,  leas  one-third* 
<|uantity  of  motion  communicated  to  the  «>f  the  square  of  the  base  of  the  segment, 
fluid  in  its  own  direction,  will  be  hereby  Hence  the  resistances  of  a  semicircle,  wlien 
dtlierent  in  quantity  from  what  it  would  be  its  base,  and  mhen  its  vertex  go  foremost, 
in  the  preceding  supposition,  and  its  esti-  are  to  one  another  in  a  sesquialterate  ratio. 
matioB  becomes  much  more  complicated  4.  A  parabobi  moving  in  the  direction  of  iti 
and  operose.    Sir  Isaac  Newton,  however,  axis,  with  its  basis,  and  then  its  vertex  fore- 
has  determined,  that  the  resistance  to  a  roost,  has  its  resistances,  as  the  tangent  to 
cylinder,  moving  in  tlie  direction  of  its  axis  an  areh  of  a  circle,  whose  diameter  is  eqnal 
■a  sach  a  compressed  fluid  as  we  have  here  to  the  parameter,  and  the  tangent  equal  to 
treated  off,  is  bat  one4bnrth  part  of  the  re-  half  the  basis  of  tlie  parabola.    5.  The  re- 
sistance, vrhicfa  the  same  cylinder  would  sistances  of  an  hyperbola,  or  the  seroi-ellip* 
undergo  if  it  moved  with  the  same  velocity  sis,  when  the  base  and  when  the  vertex  go 
in  a  fluid  constituted  in  the  manner  we  have  foremost,  may  be  thus  computed ;  let  it  be, 
described  fa  our  first  hypothesis,  each  fluid  as  the  sum,  or  difference,  of  the  transversa 
being  supposed  to  be  of  the  same  density,  axis  and  latoa  rectum  is  to  the  transverse 
Bat  again,  it  is  not  only  in  the  quantity  of  axis,  so  is  the  sqnare  of  the  latus  rectum  to 
tlieir  resistance  that  these  flaids  differ,  but  the  sqnare  of  the  .diameter  of  a  certain 
likewise  in  the  different  manner  in  wliich  circle ;  in  wliich  circle  apply  a  tangent  equal 
they  act  on  solids  of  different  forms  moving  to  half  the  basis  of  the  hyperboh  or  elUpsis. 
in  them.  Tlien  say  agam,  as  the  sum,  or  difference, 
.  We  have  shown,  that  in  the  discontinued  of  the  axis  and  parameter  is  to  the  parame- 
fliud,which  we  first  describod,  the  obliquity  ter,  so  is  the  aforesaid  tangent  to  another 
of  the  foremost  surfoce  of  the  moving  body  light  line.     And  forthcr,  as  the  snm,  or 
.  wotdd  diminisli  the  resistance^  but  in  com-  difference,  of  the  axis  and  parameter  is  to 
pressed  flaids  this  holds  not  true,  at  least  not  the  axis,  so  is  the  ch-cular  arch  correspond- 
in  any  considerable  degree :  for  the  princi-  ing  to  the  aforesaid  tangent,  to  anotlter 
pal  resistance  in  compressed  flnids  arises  arch.    This  done,  the  resistanres  will  be  aa 
from  the  greater  or  lesser   focility   with  the  tangent  to  the  snm,  or  difference,  of  the 
which  the  flaid,  impelled  b^  the  forepart  of  right  line  thus  found,  and  that  arch  last 
the  body^,  can  circulate  towards  its  hinder-  mentioned.    6.  In  general,  the  resistances 
most  part ;  and  this  being  little,  if  at  all,  of  any  figure  whatsoever,  going  now  with  its 
affected  by  the 'form  of  the  moving  body,  base  foremost,  and  then  with  its  vertex,  are 
wliether  it  be  cylindrical,  conical,  or  spheri-  as  the  figures  o^  the  basu  to  the  sum  of  all 
csl,  it  folloafs,  that  while  the  transverse  the  rubes  ofthe  element  ofthe  basis  divided 
section  of  the  body,  and  consequently  the  by  the  squares  ofthe  element  of  the  curve 
quantity  of  impelling  fluid  is  the  same,  the  line.    All  which  rules,  he  thinks,  may  be  of 
clMnge  of  figure  in  the  body  will  scarcely  use  in  the  fiibric  or  constmction  of  ships, 
affect  the  quantity  of  its  resistance.  and  in  peHecting  the  art  of  navigation  oni- 
The  resistance  of  bodies   of  different  versally.  As  also  for  determining  the  figures 
figni]^  moving  ia  one  and  the  same  me-  .ofthe  balls  of  pendulums  for  clocks, 
dinm,  has  been  conridered  by  M.  J.  Ber-  As  to  the  resistance  of  the  air,  Mr.  Ro« 
noolt,  and  the  rules  he  lays  down,  on  this  bins,  in  his  new  principles  of  gunnery,  took 
subject  aae  the  following:  1.  If  an  isosceles  the  following  method  to  determine  it:  he 
triangle  be  moved  in  the  fluid  according  to  charged  a  musket-barrel  three  times  sue- 
the  direction  of  a  line. which  is  normal  to  cessively  with  a  leaden  ball  j  of  an  inch 
-its  base ;  first  with  the  vertex  fiiremost,  and  diameter,  and   took   such  precaution  in 
IheQ  with  tta  base>  the  res^tanccs  will  be  weighing  of  tlie  powder,  and  placing  it,  aa 
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to  be  sore,  by  many  previous  trials,  that  the 
velocity  of  the  ball  could  not  differ  by  SO 
feet  in  l"  from  its  mediiun  quantity.  He 
then  fired  it  against  a  pendulnm,  placed  at 
f 5,  75,  and  \tb  feet  distance,  &Ci  from  the 
month  of  the  piece  respectively.  In  the 
first  case  it  impinged  against  the  pendolnm 
with  a  velocity  of  1670  feet  in'l";  in  the  se- 
cond case,  with  a  velocity  of  1550  feet  in 
1"  j  and  in  the  third  case,  with  a  velocity  of 
1435  feet  in  l"\  so  that  in  passing  through 
50  feet  of  air,  the  bullet  lost  a  velocity  of 
about  itO,  or  125  feet  in  i";  and  the  time 
of  its  passing  through  that  space  being  about 
jj  or  ^  of  1",  the  mediam  quantity  oif  resis- 
tance must,  in  these  instances,  have  been 
about  ISO  times  the  weight  of  the  ball; 
which,  as  the  ball  was  nearly  i^^  of  a  pound, 
amounts  to  about  10(6.  avoirdupois^ 

Now  if  a  computation  be  made,  accord- 
ing to  the  method  laid  down  for  compressed 
ifluids  m  the  thirty-eigfatii  Propos.  of  lib.  2. 
of  Sir  Isaac  Newton's  Principia,  supposing 
the  weight  of  water  to  be  to  the  weight  of 
air  as  850  to  1,  it  will  be  found  that  the 
resistance  of  a  globe  of  three  quarters  of  an 
inch  diameter,  moving  with  a  velocity  of 
about  1600  feet  in  l",  will  not,  on  those 
principles,  amount  to  any  more  than  a  force 
of  4|/6.  avoirdnpoise ;  whence  we  may  con- 
clude (as  the  rules  ii^  that  proposition  for 
slow  motions  are  very  accurate)  tliat  the 
resisting  power  of  the  air  m  slow  motions  is 
less  tlian  in  swift  motions,  in  the  ratio  of  4^ 
to  10,  a  proportion  between  that  of  1  and  2,> 
and  1  to  3. 

Again,  charging  the  same  piece  with  equal 
quantities  of  powder,  and  balls  of  the  same 
weight,  and  firing  three  times  at  the  pendu- 
Inm,  placed  at  25  feet  distance  from  the 
mouth  oi  the  piece,  tiie  medium  of  tlie  velo- 
cities with  which  the  ball  impinged  was 
1690  feet  in  1''.  Then  removing  the  piece 
175  feet  from  the  pendulum,  the  velocity  of 
the  ball,  at  a  medium  of  five  shots,  was  1300 
feet  in  l".  Whence  the  ball,  in  passing 
tliroogh  150  f^et  of  air,  lost  a  velocity  (^ 
about  390  feet  in  l";  and  the  resistance, 
computed  from  these  numbers,  comes  out 
something  more  than  in  the  preceding  in- 
stance, amounting  to  between  11  and  19 
pounds  avoirdnpoise :  whence,  according  to 
these  experiments,  the  resisting  power  of 
the  air  to  swift  motions  is  greater  than  in 
slow  ones,  in  a  ratio  which  approaches 
bearer  to  the  ratio  of  3  to  1,  than  in  the 
preceding  experiments. 

Having  thus  ascertamed  the  resistance  to 
a  velocity  of  near  1700  feet  in  1",  he  next 


fired  at  ^< 


m\ 


11^ 
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proceeded  to  examine 
smaller   velocities :    the 
pUced  at  25  feet  distano 
times,  and  the  mean  velocity 
the  ball  impinged  was   iiao 
Then  removing  the  pendnloiia 
tance  of  250  fiset,  th»  mediBai 
^^e  shot  at  this  distance, 
whence  the  ball,  in  paasln^ 
feet  of  aur,  lost  a  velocity  of  930  leet  in  i 
and  as  it  passed  thioiigh  tfaait  iatcrval 
about  ^  of  i",  the  resistance  to  the 
velocity  will  come  out  to  be  isemr  S9| 
the  gravity  of  the  bail,  or  9Xb.  XO«z. 
dnpoise.    Now  the  resistuice  to  tlie 
velocity^  according  to  tiie  lawn  oboes  pad  ■ 
slower  motions,  amoonts  to  ^  of  tbe  nos 
quantity;  whence  in  a  velocity  of  1066  fre? 
in  1",  (the  medium  of  1180  susd  ddO>  tst    i 
resisting  power  of  the  air  la  mjopmcnVtd  m  m 
greater  proportion  than  of  11  to  7  ;  wtvir 
as  in  greater  degrees  of  velooty,  as  befbre. 
it  amounted  veiy  near  the  ratio  of  5  to  l. 

That  this  resisting  power  of  tbe  aat» 
swift  motions  is  veiy  sensibly  iocreased  te^ 
yond  what  Sir  Isaac's  theory  few  alow  ■». 
tions  makei  it,  seems  hence  to  be  evader. 
It  being,  as  has  been  said,  in  ouiabel,  «r 
cannon-shot,  with  their  fiiU  <:bai^  of  pev- 
der,  nearly  three  times  the  qoantity 
ed  by  that  theory. 

The  resistance  of  a  bullet  of  thiee 
ten  of  an  inch  diameter,  moving  in  av  wilfc 
a  velocity  of  1670  feet  in  1",  amonatt^ai 
iwe  said,  to  1026.  the  resistance  of  a  rsnnna 
ball  of  2426.  fifed  with  its  foil  cbarge  of 
powder,  and  thereby  moving  witb  a  veto* 
city  of  1650  feet  in  l",  may  beoce  be  de^ 
termined.    For  the  velocity  of  tbe  can^a 
ball  being  nearly  tbe  same  as  the  masket-M> 
let,  and  its  sur&ce  above  54  times  greater, 
it  follows  that  the  resistance  on  the  caaasa- 
ball  will  amount  to  more  than  54016.  whiek 
is  near  23  times  its  own  weight.   Aad  fivn 
hence  it  appears  how  radi  and  erroocoM 
the  opinion  of  those  is,  who  neglect  tbe 
consideration  of  the  resistance  of  the  air  a* 
of  no  iraport^ce  in  the  doctrme  of  pro- 
jectiles. See  Robins's  Tracts  \  Hntton^  Dic^ 
tionary,  article  Rbsistancb. 

RESOLUTION,  or  SoLirnoa,  m  ma- 
theoMtics,  is  an  orderly  ennneiatioo  of 
sever^  thingi  to  be  done,  to  obtaia  what  a 
required  ui  a  problem. 

RjssoLUTiON,  in  algebra,  or  a^ibrMaf 
rsso/a^ien,  is  of  two  kinds ;  the  one  pndis* 
ed  in  numerical  problems,  the  other  in  geo> 
metrical  ones. 

In  resolving  a  nnmerical  pnbkBa||o> 
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fMnucany,  tte  method  is  this;  FinI,  the 
fCiTen  qmuititiet  are  distingaished  from  those 
that  are  sought;  and  the  former  denofed 
try  the  initial  letters  of  the  alphabet,  but 
the  latter  by  the  last  letters^  2.  Then  as 
many  equations  are  formed  as  there  are  un- 
known quantities.  If  that  cannot  be  done 
A'om  the  proposition  or  data,  the  probletn  is 
indetetminate ;  and  certain  arbitrary  as* 
anmpttons  must  be  made  to  supply  the  de- 
fect, and  which  can  satisfy  the  question. 
When  the  equations  are  not  contamed  in 
the  problem  itself,  they  are  to  be  found  by 
particular  theorems  concerning  equations, 
ratios,  proportions,  &e.  Since,  in  an  equa- 
tion the  known  and  unknown  quantities  are 
.mixed  together,  they  must  be  separated 
lib  such  a  manner  that  the  unknown  re- 
main alone  on  one  aide,  and  the  known 
ones  on  the  other.  This  reduction,  or  sepa- 
ration, is  made  by  addition,  subtraction, 
mnltiplicatioo,  division,  extraction  of  roots, 
and  raising  of  powers ;  resolving  every  kind 
of  combination  of  the  quantities,  by  their 
counter  or  reverse  ones,  and  performing  the 
same  operation  on  all  the  quantities,  or 
terms,  on  both  sides  of  the  equation,  that 
the  eqnaUty  may  still  be  preserved. 

To  resolve  a  geometrical  problem  alge- 
braically. The  same  sort  of  operations  are 
to  be  performed  as  in  the,  fonner  article ; 
besides  several  others,  that  depend  upon 
iht  nature  of  the  diagram,  and  geometrical 
properties.  As,  1.  The  thing  required  or 
proposed,  must  be  supposed  done,  the 
diagram  being  drawn  or  constructed  in  all 
its  parts,  both  known  and  unknown,  f.  We 
most  then  examine  the  geomettical  rela- 
tions which  the  lines  of  the  fifure  have 
among  themselves,  without  regardmg  whe- 
ther ttiey  are  known  or  unknown,  to  find 
what  equations  arise  from  those  rehitions, 
fbr  finding  the  unknown  quantities.  S,  It 
is  often  nece^ury  to  form  similar  triangles 
and  rectangles,  sometimes  by  prododng  of 
Imes,  or  drawing  parallels  and  perpendicu- 
hrs,  and  forming  equal  angles,  &c,\  till 
equations  can  be  formed  from  them,  includ- 
mg  both  the  known  and  unknown  quantities. 

Rbsolotion,  in  chemistry,  &c.  the  re- 
duction of  a  mixed  body  into  its  compopent 
parts,  or  first  principles,  by  a  proper  analy- 
sis. Hie  resolution  of  bodies  is  effected  by 
divert  operations,  as  distillation,  sublima- 
tion, fermentation,  precipitation,  Ac,    8ee 

DlSTILLATIOir,  StJBLIMATlON,  &C. 

Some  logicians  use  the  term  resohrtion 
for  what  is  more  usually  called  analysis,  or 
the  analytic  method. 
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RBSOLtmoN  tffireea,  or  ofwtotUm^  is  the 
resolviog  or  divnling  of  any  one  force  or 
motion,  into  several  others,  in  other  direc- 
tions, but  which,  taken  together,  shall  have 
the  same  effect  as  the  single  one ;  and  it  is 
the  reverse  of  the  composition  of  forces  or 
motioa*. 

RESPIRATION,  in  animal  economy. 
The  absolute  necessity  of  respiration,  or  of 
something  analogous,  is  known  to  every  one ; 
and  few  are  ignorant  tlmt  in  man,  and  hot- 
blooded  animals,  the  oigan  by  which  respira- 
tion IS  performed  is  the  Jungs.  Now  respira- 
tion consists  in  drawing  a  certain  quantity  of 
air  into  tiie  lungs,  and  throwing  it  out  again 
alternately.    Whenever  this  function  is  sus- 
pended, even  for  a  very  short  time,  the 
animal  dies.    The  fluid  respired  by  animab 
is  common  atmospherical  air;  and  it  has 
been  ascertained  by  experiment,  that  no 
other  gaseous  body  widi  which  we  are  ac- 
quainted can  be  substituted  for  it.    All  the 
known  gases  have  been  tried ;  but  they  all 
prove  fatal  to  the  animal  which  is  made  to 
breathe  them.    Gaseous  bodies,  as  far  as 
respuation  is  concerned,  may  be  divided 
into  two  9lasses:— '1.  Unrespirable  gases. 
S.  Respirable  gases.    The  gases  belonging 
to  the  first  cfaus  are  of  such  a  nature,  that 
they  cannot  be  drawn  into  the  lungs  of  an 
animal  at  all;  the  epiglottis  closing  spasmo- 
dically whenever  they  are  applied  to  it.  To 
this  class  belong  carbonic  acid,  and  pro- 
bably all  the  other  acid  gaws,  as  has  been 
ascertained  by  the  experiments  of  PibW  de 
Roaer,  who  went  into  a  brewer's  tub  while 
foil  of  carbonic  acid  gass  evolved  by  ferv 
mentation.    A  gentle  heat  manifested  if  self 
in  all  parts  of  his  body,  and  occasioned  a 
sensible  perspiration.    A  slight  itclimg  sen*- 
sation  constrained  him  frequently  to  shot 
hb  eyes.    When  he  attempted  to  breathe,  a 
violent  feeling  of  suffocation  prevented  him. 
He  sought  for  the  steps  to  get  out;  but  not 
finding  them  readily,  the  necessity  of  breath- 
tng  increased,  he  became  giddy,  and  felt  a 
tingluig  sensation  in  his  ears.    As  soon  as 
his  month   reached  the  air  he  lireathed 
freely;  but  for  some  tinSe  he  could  not 
distingnisb  objects:  his  fiuse  was  parple^  his 
hmbs  weak,  and  he  understood  with  diffi- 
colty  what  was  said  to  him.     But  these 
symptoms  soon  left  bun.     He  repeated  the 
experiment  often ;  and  always  found,  tipt 
as  long  as  he  continued  without  breathinri 
he  could  speak  and  move  about  without  in- 
convenience; but  whenever  he  attempted 
to  breathe,  the  feeling  of  suflbcation  came 
on.    For  the  lungs  of  animals  soflfbcated  by 
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it  waeftmndVy  Pihtrt  not  to  gife  •  geecn  RESTIO,  in  botanj,  ai^anioftfaeD 

colonr  to  Tegetriile  blocs.    Tie  gMCs  be-  ecia  Triandrim  class  and  order.  Matanl  i 

longiog  to  the  second  class  may  be  drawn  dir  of  CaUunariae.     Faaential  chancte 

infb  the  Innfjs,  and  thrown  out  again  withr  calyx  three-leaved,  two  cftbe  leaileto  h^ 

ODt  any  opposition  from  the   respiratory  shaped ;  corolla  three-leaved,  leafletshMB 

oi^gans ;  of  coarse  the  animal  is  capable  of  lata,  one  Wider  z  female^  gem  thres«M 

respiring  them.    They  may  be  divided  into '  style  one,  seldom   two  or  three  -,  rtgas 

lour  subordinate  classes:  —  1.  The  first  set  one,  two,    three,    Ibatherod.    Then  m 

of  gases  occasion  death  immediately,  bat  twenty-eight  species.     Tlicse  plaslB  m  d 

produce  no  visible  change  in  the  blood,  natives  of  the  Ckpe  of  Good  Hope,  vkin 

They  occasion  the  animal's  death  merely  by  some  of  them  i|re  used  lor  maUig  npo, 

deprivmg  him  of  air,  in  the  same  way  as  he  for  bropms,  or  for  tbmtcbmg^ 

would  be  suffocated  by  bemg  kept  under  itE!^ULTINGsise,iirlaw,iawbeaiBBr 

water.    The  only  gases  which  belong  to  limited  by  a  deed  expires,  or  casaoC  lot 

this  class  are  hydrogen  and  asotic.    2.  The  it  returns  back  to  bim  who  nused  it  Set 

second  set  of  gases  occasion  death  imme-  Usbs.             ' 

diar^ly  ;  but  at  the  same  time  they  produce  RETAINER   qf  dMs^    as    eseeirfff, 

certain  changes  in  the  blood,  and  therefore  among  debts  of  equal  degree,  may  pajki» 

kill,  not  merely  by  depriving  the  animal  of  self  first,  by  retainiog  in  liis  hasdi^  ilr 

air,  but  by  certain  specific  properties.  The  amonnt  of  his  dehf. 


gases  belonging  to  this  dass  are  carbureted 
^drogen,  sulpbnreted  hydrogen,  carbonic 
oxide,  and  periiaps  also  nitrous  gas.  3*  The 
third  set  of  gases  may  be  breathed  for  some 
time  without  destroying  the  aiiunal;  but 
death  ensues  at  last,  provided  their  action  be 
long  enough  continued.  To  this  class  belong 
the  nitrous  oxide  and  oxygen  gas.    4.  The 


RETARDATION,  ia  physics,  (ke  Kt 
of  diminishing  the  velocity  of  a  mofug^ 
dy.    If  bodies  of  equal  bnik,  but  of  aid* 
ent  densities,  be  moved  through  flie  fls^ 
resisting  mediom,  with  eqoa/  reiodty,  ^ 
medium  wJU  act  equally  on  each,  m  lU 
they  will  have  equal  resistaaeei^  tet  fkv 
motions  vrill  be  ooeqaally  retarded,  in  ^ 


fourth  set  may  be  breathed  any  length  of  portion  to  their  densities.    Retarded  s^ 

time  without  injuring  the  animaL  Air  is  the  tiou  from  gravity  is  peculiar  to  bodkipi^ 

only  gaseous  body  belonging  to  this  class,  jected  upwards,  and  this  in  the  ssoe  ■» 

9eePHYsioLOGV,and Thomson's  Chemistry,  ner  as  a  falling  body  is  aocekiatnl;  «^ 

RESPONDEAS  aMS^€r,  is  to  answer 
over  in  an  action  to  the  merits  of  the  canse. 
As  if  a  demurrer  is  joined  upon  a  plea  to 

the  jurisdiction,  penon,  or  writ,  and  it  be 

luQudged  agamst  the  defendant,  it  is  a  res-  augments  the  motion  in  the  lalliiig»  ^^' 


m  the  latter,  the  force  ofgnvHj  ttttmtk 
same  direction  with  the  moljoa  of  tke  l*^ 
dy;  and  in  the  former  in  an  apppaU^ 
rection.    As  it  is  the  same  force 


pondeoM  owtef, 
'  RE$T,  the  continuance  of  a  body  m  the 
aaihe  place,  or  its  continual  application  or 
contiguity  to  the  same  parts  of  the  ambient 
Or  contiguous  bodies  $  and  therefore  is  op- 
loosed  to  motion,'  Sir  Isaac  Newton  defines 
true  or  absolute  rest  to  -be  tiie  continuance 
of  a  body  m  the  same  part  of  absolute 
apace ;  and  relative  rest  to  be  the  conti- 
nuance of  a  body  in  the  same  part  of  rela* 
tive  space.  Thus,  In  a  ship  under  sail,  relsi* 
tive  rest  is  the  continuance  of  a  body  in  the 
same  part  of  the  ship;  but  absolute  is  iU  eon 


mittlshes  it  in  the  rising  body,  a  body  •» 
rise  tin  it  has  lost  all  its  motioo;  ^* 
does  m  the  same  time  wherein  a  bp^a"' 
ing  would  have  acquired  a  velocity  e^w  ^ 
that  wherewith  the  body  was  projected^ 
Wards. 

RETE  macomsh  in  animal  ccoaooy,  • 
the  mucous  substance,  situated  between  w 
cutis  vera  and  epidermis^  'to  *^*??'**?* 
cannot  be  determined  with  pnaa^^ 
cause  its  quantity  is  too  smaU  to  sdflst" 
examinaUon.    It  is  known,  ^^  **  ?S 


colour  of  negroes  depends  npoa  s  ^ 

tinuance  m   the   same  part  ipf  untverNd  pigment^  situated  in  this  substssce.  W 

space,  in  wbich  the  #hi|ritself  is  contained,  muriatic  acid  deprives  it  of  its  Wd^  V^ 

It  is  one  of  the  laws  of  nature,  that  nrnt*:  tour,  and  renders  it  yellow.   ^^^^? 

ter  is  indifferent  to  motion  or  rest,  as  has  keeping  his  foot  for  some  tijue  <a  ^^ . 

been  shown  uuder  the  article  Inertia.     •  pregnated  with  that  acid,  dq>rived  *  « 

Rsn*,  in  poetry,  is  a  sliOrt  panse  of  the  colour,  and  rendered  it  oea^y  "^^^^ 

▼oice  in  reading,  being  the  same  with  the  in  a  few  days  the  bhick  ^'^'^J^^ 

desura,  wbich,  in  Alexandrian  verses,  falls  again  with  its  former  io^ty.  ^^t! 

on  the  sixth  syllable ;  but  in  ver^s  of  ten  riment  was  first  made  by  pr.  Be«m 


1/ 


Hr  eleven  ayUableS;  on  th«  fiiurth. 


the  fingers  of  a  negro. 


RETENTION. 

RETENTION.    Whatefer  betheeffiNt  tiie  a«toclativ«  powtf,  the  feficti  of 

prodsced  in  the  m^til  otgiai  by  the  im-  turn,  the  dfccU  of  the  retentive  power 

pr«s«iani  on  the  orgus  of  BTMe,  thftt  eflect  wonld  beof  nontility.    Hie  opentioM  of 

ean  b«  renewed,  tbovgh  in  generd  with  the  retentiTe  power  am  Mafceiy  be  aepn* 

dinunMbed  Tigonr,  withoat  n  repetition  of  rated  from  those  of  the  aaiocifitiTe  power, 

the  aenaihle  impreaione.    In  other  words  which  together  constitate  the  compooMi 

•eimible  dmngee  produce  e  tendency  to  &ciilty  qiUed  memory,  for  nn  accouil 

umUnr  cbai^et,  wUch  can  lie  repeated*  of  which  see  Philosophy,  menUly  (  10& 

withoat  th^  repetition  of  the  external  im-  We  hare  said  that  the  receiving  of  sen« 

praeaioosy  and  may  then  be  called  ideal  sations,  and   the  retaining  the  reliets  of 

chnngea*    Less  generally  sensations  leave  them,  seem  to  depend  npon  the  same  or* 

relicts  behind  them,  vrhich  can  be  perceived  ganic  causes  whatever  they  be.    In  some 

without*  the  agency  of  the  external  organs  instances  sensible  changes  perceptibly  con* 

of  aensation,  and  which  are  called  Ideas,  tinneafterthesensible  objects  are  removed. 

The  power  or  capacity  of  the  mind  by  Two  or  three  (acts,  which  every  one  nmst 

which  tendendes  to  Ideal  changes  are  re-  haTo  noticed,  or  may  notice,  vril  iHnstrate 

taiDedy  may  be  called  the  retentive  power,  thh  principle.    If  a  piece  of  stick  be  bomt 

That  tfndencies  to  a  repetition  of  sense-  at  one  end,  and  the  lighted  end  be  tuned 

rial  cbnnges  are  thns  formed,  that  ideas  are  quickly  round  in  a  circle,  the  huninoaa 

thus  retained,  may  be  referred  to  the  ope-  point  will  appear  to  the  eye  as  a  con4>leta 

imtaoB  of  the  associative  power,  and  in  the  Inminons  circle ;  the  changes  of  the  optie 

huasuB  being  they  certainly  depend  npon  ofgans  contimimg  till  the  image  of  the  In* 

the  aaase  organic  causes,  whatever  those  be.  minoos  point  returns  to  any  given  point  of 

Bat  in  amny  animah  it  is  decidedly  proba-  the  rethia.     Agafai,  the  sensible  changca 

ble  that  sensations  leave  no  relicts  behind  produced  by  sound,  perceptibly  contiaua 

them ;  and  in  man  there  are,  cfpnlly  pro*  after  the  external  cause  ceases.   If  a  souad- 

bably,  numerous  iaqpresnons  from  external  lag  body  be  struck  very  rapidly  with  a  sticky 

objects,  which  leave  no  relicts  behind  them,  we  do  not  perceive  any  interval,  and  aa 

Again,  these  relicts  of  sensations  can  re-.  Hartley  observes,  the  most  simple  sounds 

appear  without  the  agency  of  external  ob-  which  we  hear,  behig  re6ecled  fium  the 

jectk    Hence  it  appears  preferable  to  eon-  neighbooiing  bodies,  consist  of  a  nnmher 

sider  the  receiving  of  senmtions,  and  the  of  sounds  succeeding  each  other  atdifierent 

rclaintng  of  ideas,  as  two  separate,  though  dhtances  of  time,  according  to  thedisfscea 

iotnnately  connected  operations,   and  m  of  the  reflecting  bodies.     The  sensible 

implying  two  separate  powers  orcapadties  changes  produced  by  the  other  senses,  also 

of  the  mind.    This  is  not  done  by  Hartley,  continne  soom  time  after  the  impressions 

who  appears  to  refer  both  to  senmtion;  which  have  been  made  npon  them.    If  a 

but  it  Ittssubfectedhhn  to  some  apparently  hard  body  be  pressed  upon  the  palmof  the 

jast,  though  in  reality  unfounded  anhnad*  hand,  it  »  not  easy  to  dhtingaish,  Ibr  a 

venioos  of  the  gr«at  northern  phikisopher,  lew  seconds,  whether  it  remams  or  h  r^ 

Dngald  Stewart.    Speaking  of  the  pheno-  aatved.    And  tmtes  continue  to  be  per* 

meoa  of  memory  as  not  to  be  intirely  ex-  ceived  long  after  the  sapid  material  is  with* 

pbiaed  by  the  law  of  association,  he  sqrs,  drawn. 

(p.  411.)  **  The  assodatioa  of  ideas  con-  This  play  of  the  organs,  (which  however 

necli  our  various  thoughts  with  each  other  is  rather  to  be  referred  to  the  external  thaa 

so  M  to  present  them  to  the  mind  m  a  cer-  to  the  asental  oigans),  gives  rise,  in  the  esse 

taia  order,  but  it  presupposes  a  Acuity  of  of  vision,  to  a  number  of  very  singnfav  and 

retahiing  the  knowledge  we  aeqnire."  This  faiterestiiig  phenomena,  by  some  philoso- 

Hartley  knew,  and  has  accordingly  a  dis-  phen  called  scalar  jpertrM.    A  considerable 

tioctiection  on  the  generation  of  ideas.  variety  of  them  are  slated  by  Dr.ILDar* 

Without  the  retentive  power  it  is  obvl-  win,  of  Shrewsbury,  at  the  end  of  the  so* 

em  that  man  would  bo  a  behig  of  mere  cond  part  of  Darwm*s  Zoonomia.     We 

semstioo,  little,  if  any,  superior  to  the  shall  select  a  few  of  the  most  strikiuf. 

•  leufst  orders  elf  the  aaimal  creatioD,  and  Place  about  half  an  inch  square  of  white 

hMor  to  amny  of  theak    The  retentive  paper  on  a  black  hat,  and  hMlung  staadily 

power  provides  anterials  Ibr  the  agency  of  on  the  centre  of  it  for  a  minute,  remove 

lbs  aisociative  power.    Without  the  reten-  youreyes  toasheet  of  white  paper ;  after 

live  power  the  assodattve  power  would  a  seeond  or  two  a  dark  square  will  be  seei| 

pver  be  called  into  eiercise,  and  without  oa  the  white  paper,  which  will  ha  seen  lo4[ 
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tfane.  A  umilar  dark  square  will  be 
•eco  in  the  closed  eye,  if  light  be  admitted 
thTMgfa  the  €!ye>lid8.  So  afte^  looking  at 
any  luminous  body  of  a  small  siae,  as  at  the 
Sao,  for  a  short  time,  so  as  not  roach  to 
fiitigue  the  eyes,  this  part  of  the  retina 
becomes  less  sensible  to  smaller  qoantities 
of  light :  hence  when  the  eyes  are  tamed 
Qpon  other  less  luminous  parts  of  the  sky,^a 
daik  spot  is  seen  resembling  the  sliape  of 
the  luminoos  body.  To  the  same  cause 
Dr.  R,  Darwin  ascribes  tliose  dark  co- 
loored  floating  spots'  which  are  easily  per- 
ceptible when  the  eyes  are  a  little  weak- 
ened by  fatigue,  and  daring  illnesses  which 
are  attended  with  great  debility.  He  says, 
that  sis  these  spectra  are  most  easily  dis- 
ceroible  when  our  eyes  are  weakened  by 
fatigue,  it  has  frequently  happened  that 
.•people  of  delicate  constitutions  have  been 
mnch  alarmed  at  them,  fearing  a  be^nmg 
decay  of  their  sight,  and  thence  have  lallen 
into  the  bands  of  ignorant  oculists.  They 
are  not,  however,  he  observes,  the  pre- 
ludes to  any  disease,  and  it  is  only  from  our 
habitnal  inattention  to  them  that  we  do  not 
see  them  on  all  objects  every  hour  of  our 
livek  As  the  nerves  of  very  weak  people, 
he  contmues,  lose  their  sensiluUty  by  a 
email  duration  of  exertion,  it  frequently 
'happens  that  sick  people,  in  the  extreme 
debility  of  fevers,  are  perpetually  em- 
ptoyed  in  picking  something  off  from  the 
bed  clothes,  owing  to  theur  mistaking  the 
cause  of  these  dark  spots.  An  Italian  ar- 
tist, a  man  of  strong  abilities,  relates,  that 
iiaving  passed  the  whole  night  on  a  distant 
mountain,  with  some  compatoions  and  a 
coigaror,  and  performed  many  ceremonies 
to  raise  the  devil,  on  their  return  in  the 
morning  to  Rome,  looking  up  when  (be 
■nn  begfn  to  rise,  they  saw  numerous  devils 
run  OB  the  tops  of  the  houses  as  they  passed 
«long.  So  much  were  the  spectra  of  their 
weakened  eyes  magnified  by  fear,  aiid 
made  subservient  to  the  purposes  of  fraud 
or  superstition. 

Agam,  make  with  ink,  on  white  paper,  a 
very  black  spot  about  half  an  mch  in  dia^ 
meter,  with  a  tail  about  an  inch  in  length, 
10  as  to  represent  a  tadpole.  Look  steadily 
mt  this  spot  for  about  a  minute,  and  on 
moving  the  eye  a  little,  the  figure  of  the 
tadpole  will  be  seen  on  the  white  part  of 
the  paper,  which  figure  will  appear  whiter 
or  more  luminoos  than  the  other  part  of  the 
paper.  This  Dr.  R.  Darwin  brings  as  one 
proof,  that  when  the  retina  has  l^n  sub* 
jeeied  to  a  Icm  excitement,  it  is  more  easily 
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brought  into  action  by  being  selgerM 
a  greater.     A  surface  appears  black  in  a 
sequence  of  its   absorbing  all  the  rsyi 
light ;  that   part   of  the  retma,  tbeidr 
which  is   unemployed  while  looking;  it  l 
spot,  is  afterwards  more  sensible  of  tiif  ir 
from  the  iw^hite   paper,    than  thow  prt 
which  had  previously  been  exposed  u  i 
On  closing  the  eyes  alter  viewing  dif  b(y. 
spot  on  the  white  paper,  a  red  spot  by*- 
of  tlie  fonn«  of  tlie  black  spot ;  for  tbat  par* 
of  the  retina   on  which  the  figure  of  b- 
bbck  spot  was  formed,  being  man  Bn>  m 
to  the  light  than  the  other  parts,  is  ctpib' 
of  being  brought  into  action  by  the  red  !»> 
wrhich  penetrate   the   eye-lids.    Vpetty 
same  principle  Dr.  R.  Darwin  aecoasttk 
the  followini;  fact.     A  writer  in  the  Befu 
Mejnoires  observes,  that  vrhen  be  kU  t 
book,  so  that  the  son  shone  opoohiibf 
closed  eye-lids,  the  black  letters  whid  k 
had  long  inspected,  became  red.    TUnt 
a  similar  story  told  by  Voltaire  of  s  Dik; 
of  Tuscany,  who  was  playing  at  dice  vtfli 
general  of  a  foreign  aimy,  and  MiniK 
that  he  saw  red   spots  oo  the  diee,  pm- 
tended  dreadful  events,  and  retired  is  e» 
frision.    The  observer,  after  lookii^ftn 
minute  on  the   black  spots  of  a  die,  in 
bright  day,  and  carelessly  dosov  ^^7*^ 
would  see  red  spots  corre^Moding  to  tke 
black  spots  on  the  die,  and  if  tkcj  vm 
intense  from  the  latigne  or  weakoesi  sf  *f 
optic  organ,  those  appearances  woold  as* 
tinne,  and  on  looking  at  the  di^  waaUit 
supposed  to  be  upon  it,  just  as  befMreitiiei 
persons  in  a  very  weak  state  often  tee  bhd 
spote  which  they  refer  to  the  heddod» 

R£TICULA,  or  RBTiCDLB,in  astraM*!. 
a  contrivance  fur  the  exact  measan^  ^ 
quantity  of  ecUpses.    The  reticofeiistt 
tie  fiame,  consisting  of  thirteen  fine  dkn 
threads,  equidistant  from  each  other,  mi 
parallel,   placed   in  the  fiicos  of  object- 
gfauses  of  telescopes ;  that  >>»  ib  the  phcc 
vrhere  the  image  of  the  huniBuykp'^ 
m  its  full  extent ;  of  consequence,  tbeie 
fore,  the  diameter  of  the  son  or  uoaa  s 
hereby  seen  divided  into  tweire  eq»Ip«^ 
or  digits;  so  Uat  to  find  the  (fuaAtf  o( 
theedipse,  there  is  nothmg  to  do  UH* 
number  the  luminous' and  the  ditk  f^ 
As  a  square  reticule  is  only  proper  for  "^ 
diameter,  not  for  the  circomfereseP/r  o' J* 
luminary,  it  is  sometunes  made  dre|^'^ 
drawing  six  conoentnc  eqm-diitBBt  e^^' 
This  represenU  the  phases  of  thfi  td^ 
perfectly.  .     , 

RETINA,  m  anatomy,  the  tsf^^^  " 
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the  optic  nerre  on  the  internil  infface  of  » taid  to  be  retrofcnde.    Sitnin  oontimici 

Uie  eye,  whereupon  the  images  of  objecU  retrorwle  abont  140  days;  Jupiter  1«0 ; 

beiof?  painted,  are  hnprened,  and  by  tifat  Man  73 ;  Venus  4« ;  and  Mercury  ft.  The 

means  conveyed  to  the  common  sensory  in  tnterral  between  two  retrogradations  of  the 

the  brain,  wliere  the  mind  views  and  coo-  several  planets  are  as  follow : 

templates  their  ideas.    See  Optics.  |j,  g^tum     n  {g  about  378  days : 

R£TORNO  Aaimdo,  in  hw.    See  Re-  Jupiter    408 

FLBVIN.  f^^„  780 

RETORT,    See  Laboratory.  Venus  585 

RETRAXIT,  in  law,  is  where  the  phitt-  Mcrcuiy  ZZ.\ 115 

tiff  or  demandant  comes  in  person  into  the 

court,  and  says  he  will  proceed  no  further ;  RETROMINOENTS,   in'  natural  his- 

and  this  is  a  bar  of  all  other  actions  of  like  tory,  a  class  or  division  of  animals,  whose 

or  inferior  nature.  characteristic  it  is  tliat  they  stale,  or  make 

RETRENCHMENT,  m  the  art  of  war,  water  backwards,  both  male  and  female, 

any  kind  of  work  raised  to  cover  a  post,  RETURN,  is  most  commonly  used  for 

and  fortify  it  afpunst  the  enemy,  such  as  fas-  the  return  of  writs,  which  is,  the  certificate 

cines  loaded  with  earth,  gabions,  barrels  of  of  the  Sheriff  made  to  tlie  court  of  what  he 

earth,  sand-ba^rs,  and  generally  all  thingi  has  done,  touchm^  the  execution  of  ai^ 

that  can  cover  the  men  and  stop  tlie  ene*  vrrit  directed  to  him ;  and  where  a  writ  is 

my.     Bat  retrenchment  is  more  parties-  executed,  or  the  defendant  cannot  be  found, 

larly  applicable  to  a  foss  bordered  widi  a  or  the  like,  tliis  fact  is  indorsed  oo  tiie  writ 

parapet ;  and  a  post  fortified  thus  is  called  by  the  officer,  and  delivered  into  the  court 

post  retrenched,  or  strong  post.   Retrench-  whence  the  writ  issued,  at  the  day  of  the 

mento  are  eitlier  general  or  particular:  ge-  retnm  thereof,  in  order  to  be  filed, 

neral  letienchmenti  are  new  fiirtificatlons  RETURNING  Biroke,  in  electricity,  is 

made  in  a  pbce  besieged,  to  cover  the  be-  an  expression  used  by  Lord-  Mahon,  (now 

aiegers  when  the  enemy  become  masters  of  Earl  Stanhope),  to  denote  th^  eflect  pro> 

a  lodgment  on  the  fortificatton,  that  they  duced  by  the  return  of  the  electric  fluid 

nay  lie  in  a  condition  of  disputing  the  into  a  body  from  which,  under  certain  m- 

ground  inch  by  inch,  and  of  putting  a  slop  cumstaaces,  it  has  been  expelled, 

to  the  enemy^  progress  in  expecUtioo  of  To  understand  properly  the  meaning  of 

reUef.    Particnhu-  retrenchments  are  sudi  these  terms,  it  must  be  premised,  that  ae- 

m  aie  made  in  the  bastions^  when  the  ene-  cording  to  the  authorls  experiments,  an  ia- 

ny  aie  masters  of  the  breach.    Th«se  can  gahited  smooth  body,  immerged  urithin  the 

never  be  aiade  but  in  new  full  bwtions,  for  electrical  atmosphere,  but  beyond  the  strik* 

in  empty*  or  hoUow  ones,  there  can  only  ing  distance  of  anotW  body,  charged  po* 

be  made   letindes.    The   particnhu'  Ye>  gittvely,  is  at  the  same  time  in  a  state  of 

trenchments  are  onde  several  ways,  ac-  threefold  electricity.    The  end  next  to  the 

cording  to  the  tine  they  have  to  rover  charged  body  acquires  negaHve  electridty ; 

themselves:  sometimes  dieyareuMde  be>  the  further  end  is  positively  electrified; 

fore  hand,  vrhich.  are  certaialy  the  best,  while  a  certain  part  of  the  body,  some* 

The  parapets  of  such  retrenchments  ought  where  between  its  two  extremes,  b  in  a  na* 

to  be  five  or  sik  feet  thick,  and  Ave  feet  tural,  uoelectrified,   or  neutral  sUte;  so 

high,  with  a  large   and  deep  Am,  from  that  the  two  contrary  electricities  baknce 

whence  ought  to  ran  out  sniall  fougadct  each  other.    It  may  fiirther  be  added,  that 

and  countermines.  if  the  body  be  not  uisulated,  but  have  a 

RETROORADATION,  la  astronomy,  communication  with  the  earth,  tlie  whole 

ii  an  sppa^t  motion  of  the  planets,  li^  of  it  wiU  be  m  a  negative  sUte.    Suppose, 

which  they  seem  to  go  backwards  in  the  then,  a  brass  ball,  which  may  be  called  A, 

eeUptic,  and  to  move  contrary  to  the  order  to  be  constantly  pUced  at  the  rtrikmg  dis- 

of  the  signs,  as  from  Aries  to  Taurus ;  from  tance  of  a  prime  conductor,  so  that  the 

Tuum  to  Gemini,  &c.  which,  from  wvat  to  conductor,  the  instant  when  it  beoomea 

nst;  it  is  said  to  be  direct.    When  it  ap-  folly  charged,  explodes  into  it    Let  ano- 

pmrs  for  some  days  in  the  same  ptece  or  ther  Urge  or  second  conductor  be  suspend. 

poiDt  ia  the  heavens,  it  U  said  to  be  sta-  ed  m  a  perfecUy  msulated  state,  further 

tioasry ;  and  when  it  goes  in  antecenden*  from  the  prime  conductor  than  the  striUng 

tis,orbackwanls,orcoatnrytothe  order  distance,    bat  wtthm  its  electrical  atma- 

sf  the  sigm,  which  it  fimn  cast  to  west,  it  sphere:  let  a  penoo,  standing  on  an  ' 


Uted  stoofy  timch  this  teooncl  comlactor 
very  liglitly  with  a  finger  of  hit  right  hand  \ 
urinle  with  a  finger  of  his  left  hand  he  com- 
■mnicates  with  the  earth,  by  touching  veiy 
lightly  a  second  brus  ball,  fixed  at  the  top 
of  a  metallic  stand,  on  the  floor,  which  may 
be  called  B.    Now,  while  the  prime  con- 
jdnctor  is  receiying  its  electricity,  sparks 
pass  (at  least  if  the  distance  between  the 
two  conducton  is  not  too  great)  from  the 
second  conductor  to  the  right  hand  of  the. 
insulated  person ;  while  similar  and  simul- 
taneous sparks  pass  out  from  the  finger  of 
bis  left  hand  into  the  second  metallic  ball, 
B,  eommuaieating  with  tlie  earth.    At 
length,  however,  the  prime  conductor,  bar* 
ing  acquired  its  fiill  chaige,  suddenly  strikes 
into  the  ball.  A,  of  th^  fint  metallic  standi 
placed  for  that  purpose  at  the  striking  dis- 
tance*   The  explosion  being  made,  and  the 
prime  conductor  suddenly  robbed  of  its 
elastic  atmosphere,  its  pressure  or  action 
0n  the  second  conductor/ and  on  the  insu- 
lated perMn,  as  suddenly  ceases,  and  tlie 
latter  instantly   feels  a  smart   returning 
ftroke,  though  he  has  no  direct  or  risible 
communication  (except  by  the  floor)  with 
either  of  the  two  bodies,  and  is  placed  at 
the  distance  of  five  or  six  feet  from  both  of 
them.    Thif  returning  stroke  is  evidently 
occasioned  by  tlie  sudden  re-entrance  of 
the  electric  fire  naturally  belonging  to  his 
body  and  to  the  second  conductor^  which 
bad  before  been  expelled  fi'om  tliem  by  the 
action  of  tlie  charged  prime  conductor  upon 
them ;  and  which   returns   to   its  former 
place  in  the  instant  when  that  action  or 
elastic  pressure  ceases.    When  the  second 
conductor  and   the   insulated  person  are 
placed  in  the  densest  part  of  the  electrical 
atmosphere  of  the  prime  conductor,  or  just 
beyond  the  striking  distance,  the  efi^ts 
Itfe  still  piote  considerable  i  the  returning 
stroke  being  extremely  severe  and  pun- 
gent, and  appearing  considerably  sharper 
than  even  the  main  stroke  itself  received 
directly  from  the  prime  conductor.    Lord 
Mahon  observes,  that  persons  and  animals 
may  be  destroyed,  and  particular  parti  of 
buildings  may  be  much  damaged,  by  an 
electrical  returning  stroke,  occasioned  even 
by  some  very  distant  explosion  from  a  thun- 
Qer  cloud;  possibly  at  the  distance  of  a 
mile  or  more.    It  is  certainly  not  difficult 
to  conceive,  that  a  charged  extensive  thtan- 
der  cloud  must  be  productive  of  effects  si- 
milar to  those  produced  by  the  prime  con- 
ductor; but  perhaps  the  effects  are  not  so 
fre^t|  ^or  the  danger  so  terrible,  as  it  seems 
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to  hate  beeo  apprebeoded.  If  the  tfmaUt 
of  electric  fluid  imtttnlly  cwiHaiatAy  for  f» 
ample,  in  the  body  of  a  aaan,  weieiaiMor 
•or^  indefinite,  tbeo  the  eatiamte  betvea 
the  effects  pttidncable  by^  doud,  aad  tbov 
caused  by  a  prune  conductor,  nujgfat  be  s^ 
mitted ;  but  sorely  no  electiicai  cknd  en 
expel  fiom  a  body  more  than  the  ntn^ 
quantity  of  electricity  wfaich  tfaii  cootiin. 
On  the  sndden  removal,  tberefine,  of  ik 
pressure  by  which  thia  natoral  qnaatirf  bi 
been  expelled^  in  conaeqoenoe  of  the  €■• 
plosion  i^f  the  dond  into  the  earth,  no  narr 
(at  the  utmost)  than  hia  vrbolenaloialiloek 
of  electricity  can  re-enter  bis  body,  pn> 
videdit.be  so  situated,  that  the  i^anisf 
fire  of  other  bodi^  must  neeenarilj  pm 
through  his  body*  But  perhaps  we  hm 
no  reason  to  soppoae,  that  this  qaaatitjs 
so  great,  as  that  its  sadden  re-entraoce  ini 
his  body  should  destroy  or  injure  htm.  Sm 
^  Mahon's  Electricity." 

RE'FZIA,  in  botany,  ao  named  inbeaoir 
of  Anders  Jahan  Retztna,  Professor  of  N» 
tural  History ;  a  genna  of  the  Patsodni 
Monogynia  chne  and  order.  Natonl  or* 
der  of  Oampanaceae.  Convolvnl^  Jasini. 
Essential  cbaraoter:  corolla  cylindiiol; 
villose  on  tlie  ontside ;  stigma  bifid ;  dp* 
sule*  two-celled^  many-seeded.  Tkerv  » 
but  one  species,  ria.  K.  spicata ;  it  is  foo^ 
on  the  highest  mountains,  near  the  Cape  •( 
Good  Hope. 

REVENUE,  pic6U€,  the  portion  of  tk 
general  income  of  a  state,. which  ii  lyiffS' 
priated  to    the  payment  of  natioasl  a- 
peuse*.     Different  nations  have  adopled 
difierent  modes  of  raising  a  public  reresse, 
but  the  rent  derived  from  land  btaag  ob* 
▼iously  a  fund  of  a  more  penqanent  ntsie 
than  most  others,  has  usualiy  beeo  ooe  of 
the  earliest  resources,  and  has  sometiaMi 
been  tiie  principal  source  of  pohlir  re- 
venue,  particularly  in  ancient  limes.  FHm 
the  produce  or  rent  of  the  pubhc  hndi,  the 
republics  of  Greece  aad  Italy  derivH^ 
a  long  time,  the  greater  part  of  the  revcase 
Tftiich  defrayed  the  necessary  expemei  of 
the  commonwealth;  and  the  reot  of  l^ 
crown-lands  constituted  the  greater  part  of 
the  revenue  of  the  ancient  sovergffi* 
Europe.    The  introdoctiott  of  a  diftnat 
mode  of  wacfare,  and  the  grenter  *«»^ 
of  modem  warsj  increased  cpotideniblj  tw 
public  expenditure,  and  rendered  it  oecei- 
sary  to  raise  a  much  greater  revenue.  *» 
the  ancient  repubUcs  of  Greece  aod  Ittif, 
every  citizen  was  a  soldier,  who  both  pit- 
pared  himself  for  serrice,  and  served  ai  m 
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OlMrn  es|>em^;  ud  in   tibe  ancient  mo* 
nwrcUes  of  Europe,  the  people^  when  they 
served  in  the  field,  were,  by  tlie  condition 
of  their  fendal  tennret,  to  be  maintained, 
cither  at  their  own  eapeme,  or  at  that  of 
tlieir   immediate  lords,   witbont  bringing 
mny  new  charge  upon  the  sovereign.    Tbe 
oth«r  necctMry  expenes  of  government 
were  very  moderate.    Tbe  adminiBtration 
of  jnatice,  instead  of  being  a  came  of  ex- 
penae,  was  a  source  of  revenue.    Tbe  In* 
boor  of  ibe  coimtry  people,  for  three  days 
hcfore  and  after  harvest,  was  thought  a  siif* 
ticient  provision  for  maintaining  all  the 
bridges,  highways,  and  other  public  works, 
wliich  tbe  coonnerce  of  tbe  conntiy  was 
sopposed  to  re(|uire.    In  those  days,  the 
pdncipal  expense  Of  the  sovereign  seems  to 
have  consisled  in  tbe  maintenance  of  his 
own  ftmily  and  bonsdiold.    Tbe  officeit  of 
his  bonsebold,  accordingly,  were  then  tbe 
gicnt  officers  of  state.    Tbe  Lord  Trea- 
anrer  received  his  rents ;  the  Lord  Steward 
and  Lord  Chamberlain  looked  after  tlie  ex- 
pense of  bis  family ;  the  care  of  hu  stables 
wna  committed  to  tbe  Lord  Con«table  and 
the  Lord   Marslial;   bis  booses  were  all 
bnilt  m  the  form  of  castle^  and  the  keep* 
ers  of  those  booses  or  casdes  might  be  con* 
aidered  m  a  »ort  of  mitttary  govemon,  who 
seem  to  have  been  the  only  m^itary  officers 
it  was  necessary  to  mamtabi  in  time  of 
pence.    In  these  circumstances,  tbe  rent 
of  a  eonsidemble  bmded  estate  might,  upon 
onUnary  occasions,  very  well  defiay  all  the 
nsnal  expenses  of  government,  and  when- 
ever cxtraordttHtfy  drcnmstances  caused  a 
gieater  expense,  the  sum  necesmry  to 
make  it  good  was  drawn  ftom  tbe  people 
by  some  arbitrary  and  often  very  unequal 
imposition. 

The  ordinary  retenne  of  the  early  kings 
of  England,  cowisted  of  tbe  foUowing 
branches: 

1.  Rents  and  profits  of  the  crown>lands. 
Tliis  must  have  been  considerable,  as  it  ap- 
pean  Irom  Domeaday-book,  that  there 
were  apfiropfiated  to  tbe  nse  of  tbe  crown 
14SS  manors,  besides  other  binds  and  quit^ 
rents.  This  andent  branrb  of  tbe  Kmg's 
revenue  has,  however,  of  late  years  be- 
come  of  very  small  amonnt,  as  the  lands 
originally  reserved  by  tbe  crown,  or  which 
csaie  to  it  afterwards  bylbrfeiture,  have 
been  ahnost  entirely  granted  away. 

2.  Profits  from  mUituy  tenures.  As  a 
grmt  part  or  the  lands  in  Englnnd  were 
mbject  to  knight^enriee,  the  profits  in- 
ddsnt  tn  this  ttawn  wtra  very  great,  be- 


sides the  extraordumy  contributions  Ct 
vrbicfa  they  were  liable,  for  making  tbn 
King*s  eldest  son  a  kaigbt,  and  for  marry- 
ing his  eldest  daughter. 

3.  The  custody  of  the  biy-re  venues,  lands^ 
and  tenements  of  bisboprirs,  daring  their 
vacancy;  and,  before  tbe  dissolution  of  ab« 
beys,  the  custody  of  tlie  temporalities  of 
such  as  were  of  royal  foundation.  Many 
of  the  kings  were  induced  to  keep  the  sees 
a  long  time  vacant  in  order  to  enjoy  their 
temporalities. 

4.  Fim-fruits  and  tenths  of  all  spiritnal 
preferments.  Tbe  former  vras  the  whole 
of  the  first  year's  produce  of  tbe  prefer- 
ment, according  to  a  valuation  made  m 
38  Henry  III.  and  afterwards  increas- 
ed in  to  Edward  II.  Tbe  tentin  were 
the  tenth  part  of  tbe  whole  annual  profit  of 
each  living,  by  tlie  same  valuation.  These 
revenues  were  paid  to  the  Pope,  till  an-  ' 
nexed  to  tbe  crown  by  t6  Hemy  VIIL* 

c.  3,  when  a  new  valuation  was  nmde,  by 
which  the  clergy  are  at  present  rated, 
and  which  Ibrms  vrhat  is  commonly  called 
the  King's  Books.  These  revenues  are 
now  vested  in  trustees  for  ever,  as  a'  fund 
for  tbe  augmentation  of  poor  livings,  and 
form  what  is  usually  called  Queen  Ann'a 
Bounty.  •  > 

5.  Purveyance  and  pre-emption,  or  n 
right  of  buying  up  provisions  and  other  ne- 
cessaries, for  the  use  of  tbe  royal  household, 
at  an  appraised  valuation,  in  preference  to 
^  other  persons,  and  even  without  tbe 
consent  of  the  owner ;  also  of  forcibly  im- 
pressing carriages  and  borsei  for  the  King's 
nse,  at  a  settled  price.  The  purveyors 
greatly  abused  their  authority,  and  Were  of 
little  advantage  to  the  crown ;  Qiaries  IL 
therefore,  at  his  restoration,  agreed  to  re-  - 
sign  this  prerogative,  vrith  the  military  te- 
nures ;  and  tbe  Parliament,  in  lien  thereof, 
settled  on  him  and  his  snccessors  fbr  ever, 

a  tax  on  beer  and  ale,  afterwards  commonly 
called  the  hereditary  excise. 

b.  Fines  and  forfeitures  of  various  de* 
scriptions ;  also  ftet  to  the  crown,  in  a  va- 
riety of  legal  matters. 

7.  The  right  to  all  shipwrecks ;  to  trea* 
sure-trove ;  to  royal  fish,  that  is,  whales  and 
sturgeons,  when  thrown  ashore,  or  caught 
near  the  coast ;  to  all  mines  of  silver  or 
gold ;  to  waifs,  or  iroods  stolen  and  thrown 
away  b>  the  thief  in  his  flight ;  and  estrays, 
or  animab  found  wandering*  and  tbe  owner 
unknown ;  and  to  deodands,  and  forfeitures 
of  lands  and  goods  for  oflenccs.  These 
rights  prodttcmg  little  profit,,  have  sincn 
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been  mostly  gnnted  aw»y  to  the  lords  of  introdooed  abont  the  time  of  Ridmrd  IL 

toanors  and  other  iilieities.  and  Henry  IV. ;  they  were  a  tax  noC  lis- 

8.  Eschetftts  of  buds,  upon  the  defect  of  mediately  imposed  upon  property,  bat 
betra  to  succeed  to  the  inberitance,  IB  wluch  upon  persons  in  respect  to  their  reputed 
case  tlicy  reverted  to  the  Kinir.  estate*)  aAer  the  BoaiiBal  late  of  font  afail* 

9.  The  custody  of  idiots  and  lonatics,  lings  in  the  pomid  for  lands,  md  tw«  alul- 
tbe  pro6ts  of  whose  lands  mere  received  by  lings  and  eightpence  for  goods  ;  allesas  paid 
the  King,  an  aDowance  l>eing  made  to  them  in  a  doable  proportion.  Hiis  asaeasaKDt 
for  oeceNsarieii.  was  made  according  to  an  ancieiit  vmhi^ 

FVom  these  sources,  the  produce  of  the  tion,  which  was  so  low,  that  one  avbasdr, 

remaining  branches  of  which  is  now  very  according  to  Sir  Edward  Coke,   did  not 

insignificant,  tlie  Kings  of  Enghmd  derived  amonnt  to  more  than  70,000^     It  vras  tbe 

the  whole  of  their  ordinary  revenue,  till  role,  never  to  grant  more  tbui, one  aaliaidy 

coflunerce  raised  the  produce  of  tlie  cus-  and  two-fifteenths  at  a  time ;  Irat  this  rule 

toas  into  importance,  and  the  Parliament  vras  broken  through  on  tlie  Spamah  inva- 

ventured  to  grant  the  principal  part  of  sion  in  1588,  when  the  Parliamieiit  gave 

their  prodnce  to  the  King,  for  life.    Upon  two   subsidies   and    fourfifteeotba.      This 

extraordinary   occasions,    Henry  II.  and  mode  of  taacation  fell  into  disuse  doling  the 

some  of  his  successors,  had  recourse  chiefly  civil  wars  in  the  reign  of  Charles  I.  when 

to  scutages,  which  were  a  composition  by  the    Parliament    introduced   weekly    and 

those  who  held  knight's  fevi,  in  lieu  of  the  monthly  assessments,  at  a  fixed  siun  opon 

military  service  to  which  they  were  bound,  each  county,  which  was  levied  by  a  pomd 

and  seem  to  have  lieen  at  first  mere  arbi-  rate,  both  npon  lands  and  personal  eatates. 

fhury  compositions,  as  the  Kiof  and  the  Tlie  commonwealth  at\erward  introdoced 

persons  liable  could  agree :  liydage,  and  excise  duties,  and  derived  some  profit  from 

talliage,  were  taxes  of  the  same  nature,  the  establishment  of  the  post-office,  botb  of 

upon  other  lands,  and  upon  cities  and  bo-  which  have  l>een  since  improved  into  veiy 

ronghs.    Tenths  and  fifteenths  were  origi-  productive  sources  of  revenue, 
aally  the  real  tenth  or  fifteenth  of  all  the        At  the  period  of  the  revolution,  moat  of 

moveables  belonging  to  the  subject ;  the  tiie  ancient  branches  of  the  King^  revenoe 

amonnt  was  uncertain,  l>eing  levied  by  new  had  either  been  formally  relinqnished,  or 

assessments  on  every  fresh  grant,  till  the  had  greatly  declined  in  their  produce,  and 

8  Edward  III.  when  a  new  assessment  was  the  parliamentary  grants  bad  for  some  yean 

nsad^  and   recorded   in    the   Exchequer,  past  consisted  almost  entirely  of  custom 

which  was  the  real  valne  at  that  period  of  and    excise-duties,   with   occasional  poll- 

every  city,  borough,  and  town  in  the  king-  taxes  and  hearth-money.  The  total  amonnt 

dom,  and  by  this  the  fifteenths  were  after-  of  the  several  branches  of  which  the  public 

wards  levied,  according  to  the  specific  soma  revenue  then  consisted,  will  appear  by  the 

therein  stated,  which  were  usually  raised  in  following    statement,    vrliich  was  formed 

the  different  places  by  a  common  rate  on  upon  tiie  average  produce  of  four  years, 
all  die  inliabitanls.    Subsidies  were  a  grant 

Amount  of  the  Public  Revenue  in  1688. 

<£,  8,     d. 

Subsidy  of  tonnage  and  poundage ,  ...577,507  «  12  ..  10} 

Hereditary  and  temporary  excise 610,486  ..  10  ..   9 

Hearth-money,  about ^ 200,000..    0..    0 

Post  Office,  about 55,000..    0  ..   0 

Dutirs  on  wines  and  vinegar 172,900  .,  11 ..    81 

Duties  on  tobacco  and  sugar 148,861  ..    8  ..   0 

Duties  on  French  linens,  brandies,  &c... 93,710  ..    8  ..    i 

Wine  licences,  seixnres,  Uc 56,969  ..   4 ..   4 

Total ^1,915.4.S5  ..  15..    9 

This  was  the  whole  of  the  public  revenue,  appropriated  for  defraying  the^xpensca  of 
except  the  small  duties  of  ten  shillings  per  coinage ;  and  a  duty  o£  eighteen-pence  per 
ton  on  wine,  Ac.  first  granted  in  1666,  and     chaldron  on  coals,  approprnlMl  foi  c£ 
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t»letang  St  PSittPs  dnirch.  Tliis  reienae, 
small  aa  it  now  appears,  roiut  have  been  at 
least  folly  adequate  to  all  the  national  ex* 
penscs,  if  an  accoont  laid  before  the  Par- 
liament is  to  be  depended  upon,  accord- 
ing to  which  the  annual  ezpi'nditnre  of 
James  II.  amoiiated,  at  a  medinni,  to  only 

Tlie  heavy  experoet  incurred  during  the 
n>ifcn  of  William  III.  and  the  introduction 
of  the  funding  pysteui,  caused  a  variety  of 
new  taxes  to  be  imposed,  and  considerable 
additions  to  be  made  to  those  which  pre- 
▼iowly  existed.    The  hearth- tax  was  abo- 
lisliedy  and  the  land-tax  was  levied  by  a 
new  asscMment,  which  has  continued  ever 
since.    Tlie  malt-tax,  the  tax  on  hawkers 
and    pedlars,   on   hackney-coaches,    with 
many  other  new  taxes,  were  introduced, 
which,  with  the  augmentation  of  the  cos« 
toois  and  excise,  rained  the  total  amonnt  of 
the  public  n»venue,  at  the  death  of  King 
William,  to  about  double  its  amount  at  bis 
accession.    Dusing  the  succeeding  reigns, 
an  almost  infinite  number  of  taxes  have 
been  imposed,  in  order  to  render  tlie  re- 
venue adequate  to  the  payment  of  tlie  in- 
terest on  the  great  accumulation  of  public 
debt,  and  to  support  a  comtantly  increasing 
expenditure.    The  produce  of  different  du- 
ties formerly  constituted  separate  fbnd«,  ap- 
propriated to  specific  purposes;  thus  the 
several  taxes  which  were  rendered  perpe- 
tual by  5  George  I.  c.  7,  formed  a  fund 
called  the  general  ftmd,  distinct  from  the 
aggregate  fond,  and  South  Sea  fund,  before 
estmblifibed ;  lint  of  hrte  year»,  the  whole 
produce  of  all  the  brauches  of  tlie  public 
revenue  has  been  brouglit  into  'one  t'undj 
called  the  consolidated  fund. 

The  various  duties  constituting  the  total 
public  revenue  of  Great  Britain,  are  ar- 
ranged under  the  following  heads : 

1.  The  Cuftonis,  which  consist  of  duties 
01)  goods  imported,  on  goods  exported,  on 
goods  carried  coastwayn,  and  a  tonnage 
duty.  Tlie  total  gross  produce  of  tins 
branch  of  the  revenue,  in  the  year  ending 
5tfa  January.  1808,  was  lt,(»8,98:W.  Os.  5)d. 
which  being  subject  to  various  deductions 
for  drawback*,  bounties,  cliargcs  of  ma- 
nsgement,  &c.  rendered  the  net  pro- 
duce, applicable  to  national  purposes, 
10,193,1721.  1?*.  5id. 

V.  The  Excise,  which  romUts  principally 
of  doUes  on  malt,  and  maltliquon  uf  eveiy 
kind,  including  the  distillery ;  many  other 
articles  are,  however,  likewise  included,  as 
csodles,  leather,  swap,  stai  ch,  tea,  coffee. 


wine,  tobacco,  salt,  glass,  printed  good^ 
and  bricks  and  tiles.  The  total  grosa 
amount  of  this  prokdoctive  source  of  revenue, 
in  the  year  ending  5th  January,  1808,  was 
15,941,6302.  ISs.  8jd.  which  waa  reduced, 
by  allowances,  drawbacks,  and  charges  of 
management,  to  f4, 169,7 16/.  iSs.  0)d. 

3.  Stamp  Duties,  laid  on  deeds  and  doco- 
ments  of  almost  every  descriptioa.  Thn  mode 
of  taxation  was  introduced  into  R^ihwi 
in  the  year  1671,  and  revived  in  1694,  wlien 
a  particuhtf  set  of  commisaioaers  were  finC 
appointed  for  managing  these  duties ;  the 
produce  was  at  first  of  small  amount,  bat 
new  duties  being  imposed,  to  which  no- 
meruns  additiom  have  been  since  made,  it 
has  gradually  increased,  and,  in  the  year 
ending  5th  January,  1808,  the  gross  amonnt 
was  4,.>I5,9712. 17s.  5)d.  TIds  amonnt  is 
subject  to  various  deductions,  as,  the 
charges  of  management,  discounts,  and 
other  parliamentary  aliowancen,  the  coat  of 
parchment  and  paper  for  tlie  conntiy  dis- 
tributors, an  allowance  to  the  two  univer- 
sities on  alnuumcks,  and  otiier  incidental 
expenses,  which  reduced  the  net  produce 
to  4,458,7381.  14s.  0{d. 

4.  Land  and  Assessed  Taxes.  The  land 
tax  for  many  years  differed  from  all  other 
branches  of  the  public  revenue  (except  the 
old  malt  duty)  in  being  granted aannally ;  it 
was  however  regularly  continued  from  year 
to  year,  never  being  wholly  taken  off,  bat 
it  varied  with  respect  to  the  rate  at  which  it 
was  imposed,  having  been  usually  redneed 
during  peace  and  increased  again  in  time  of 
war,  to  answer  in  part  the  increased  expcn» 
diture.  From  1776  to  1798  it  vras  regu- 
larly continued  at  4a  in  the  poand,  at 
which  rate  it  was  supposed  to  produce 
1,989,6731.  7s.  10^'  for  England,  and 
47,954/.  Is.  td,  for  Scotland,  making  in  the 
whole  se,a37,6t7/.  9t.  0^.  i  thttn  vras  how- 
ever  a  constant  deficiency,  to  the  amount, 
at  an  average,  of  about  S35,000/.  per 
annum,  varying  according  to  the  regularity 
with  which  the  tax  was  collected,  and  the 
amount  of  the  diflferent  charges  to  which  it 
vras  liable.  In  1799  a  scheme  was  adopted 
for  the  redemption  of  the  land  tax,  for 
which  purpose  an  act  was  passed,  amklag 
the  tax  perpetual ;  it  was  then  odfered  for 
sale  to  the  proprietors  of  the  lands  npon 
which  it  was  charged,  or,  if  tliey  declined 
it,  to  any  other  person  wliw  chose  to  becania 
a  purchaser.  The  consideration  to  be  given 
in  either  case  was  not  to  be  iu  money,  but 
in  three  per  cent,  stock;  the  object  of  the 
scheme  being  to  absorb  a  large  quantity  of 
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ViDttiiig  stocky  and  tbiis  fiicilitate  the  raising 
«f  sew  loutti    It  vm  estimated  tliat  this 

,  measure  wonid  transfer  abodt  eighty  mil- 
lions  of  stock  to  government,  hot  the  terms 
«(iered  were  by  no  means  such  as  to  induce 
■*  general  approval  of  it,  and  the  total 
limoont  of  stock  transferred  for  land-tax 
redeemed  on  llie  first  of  Febraary  1808  was 

'  only  28,976,4392.  10s.  4d.  of  conne  a  very 
considerable  portion  of  the  tax  still  re- 
mained unredeemed.  The  assessed  taxes 
con^t  of  th€  duties 'on  houses,  windows, 
aervants,  carriages,  horses,  and  hone-dealers, 
dogs,  hair  pewder,  and  armorial  bearings. 
The  gross  prsduce  of  the  land  and  assessed 
taxes,  in  the  year  ending  January  5th, 
1808,  was  6^9,190/.  12s.  9^.  and  as  the 
balances  in  hand  at  the  beginnii^g  of  the 
Xev  exceeded  the  charges  of  manage- 
ueiit  and  other  payments,  the  total  net 
amount  applicable  to  national  purposes  was 
7,Of3^SOL  lOf .  ^d. 

.  5.  The  Post  Office.  King  James  I.  on* 
ginally  erected  a  post  office  for  the  convey- 
ance of  letteiB  to  foreign  parts,  previously 
to  which  an  estabtisliment  of  this  kind  had 
existed  for  the  conveyance  of  inkindjetters. 
Some  improvements  were  made  in  the  ma- 
nagement of  it  during  the  time  of  the  com* 
noilwealth,  and  soon  after  the  restoration 

/  a  new  general  post  office  was  established, 
the  revenue  derived  fittm  which  was  at 
tint  of  small  amount,  but  has  since  gra* 
duaOy  increased,  both  from  the  increase  of 
conunerctal  intercourse,  and  the  additional 
ratea  of  postage  which  have  since  been  im* 
posed.  In  17159  the  gross  produce  of  the 
inland'office  was  145,2f7L  ui  the  year  1744 
it  amoimted  to  198,226/.  and  the  gross 
amoont  of  both  the  inland  and  foreign 
offices  to  255,4921.  In  1764  it  amounted  to 
^18195352.  at  which  time  an  act  was  passed 
fbr  preventing  abuses  of  the  privilege  of 
franking,  which,  with  a  further  restriction 
«t  a  subsequent  period,  has  considerably 
unproved  this  source  of  revenue.  The  to- 
tal gross  produce  for  the  year,  ending  Ja« 
imary'dth,  1808,  was  1,495,4902.  lis.  9d. 
and  th«  net  produce  1,277,538/.  lis.  ^d. 

6.  Sixpence  in  the  pound  on  pensions 
and  salaries.  This  deduction  4>riginated 
from  a  debt  of  the  civil  list  in  the  reign  of 
Qeorgs  L  To  aatitly  this  debt  an<  act  was 
passed  for  raising  half  a  million  at  five  per 
cent  interest,  to  be  charged  upon  a  deduc- 
tion of  sbip^nce  hi  the  pound  on  all  salaries, 
fees,  and  wages,  payable  in  respect  of 


offices  of  pro^  granted  or  derived 
crown.  About  three  years  after  it 
foimd  necessary  to  raise  half  a 
for  the  same  purpose,  and  the 
bearing  five  per  cent  interest  waa  tl 
off,  the  whole  sum  of  1,000,0002. 
raised  by  way  of  k>ttery  at  aa  iotarevt  of 
three  per  cent  per  annam.  This  debt  m 
now  charged  on  the  consolidated  fioad,  ^d 
consequently  the  duty  establtsbed  lor  tfa? 
payment  of  its  inter^t  forms  part  af  the  iB> 
come  of  the  fond.  Hie  gross  prodoce  Ibr 
the  year  ending  the  5th  of  Jasniary  IM^ 
was  72,207/.  12s.  2|d.  and  the  nett 
71,S53/.  0s.5id. 

7.  One  shilling  in  the  pound  on 
and  saUiries,    Tim  is  a  duty  ofa  siaiilar 
ture  with  the  foregoing,  and  ww  first  iak 
posed  by  31  George  II.  c.  22.     It 
to  all  salaries,  fees,  and  perqaisitea, 
sions,  or  gratuities  payable  out  of  maj  re- 
venue belonging  to  his  Majesty  in  Grasc 
Britam,  exceeding  the  vahie  of  lOOt  a 
year.    Its  gross  amount  in  the  year  codng 
the  fifUtof  January  1806  was  6l,057l.  2s;.  i^ 
and  including  a  balance  in  land  at  the 
beginning  of  the  year,  the  nett 
62,685/.  5s.  8d. 

8.  Hackney  coaches.  In  1694  tbe 
of  hackney  coaches  first  became  a 
of  the  pablic  revenue.    It  has  inri 
both  from   the   number    licensed 
greater  tlian  formerly,  and  from  the  daty 
imposed  upon  them  having  been 
considerably,  but  it  can  never 
much  importance  ;  it  produced  in  the 
ending  the  5th  of  January  1808, 28,^7^1/.' 
gross,  aud  26,455/.  2s.  5}.  nett 

9.  Hawkers  and  pedlars.    In  tbe 
1697  these  itinerant  merchants 
made  subject  to  a  particular  tax, 
could  never  be  of  much  cdbsequenoe  v  ^ 
object  of  revenue,  and  will  probably  611  off 
as  new  towns  and  villages  are  bailt  in  dil^ 
ferent  parts  of  the  country.     Hae  grass 
amount  in  tbe  year  ending  the  5th  of  Ja> 
nuary  1808  was  13,231/.  Os.  4d.  the  nett 
produce  10,325/.  9s.  5d. 

In  addition  to  these  several  brandm  of 
the  public  revenue,  there  are  soaw  snal 
branches  of  the  old  hereditaiy  revenue  still 
remaining.    These  consist  chiefly  of 
nation  fines,  post  fines,  seiaorea  of 
tomed  and  prohibited  goods,  compositions, 
profen,  and  the  crown  huids,  of  which  the 
bit  is  by  fitt*  the  aost^hnpwta&t 
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ToUI  nett  Prodoce  of  tb«  Pern&aiWDt  and  Aianial  Taxes  constitating  the  Onlinary  Piibiie 
Rerenue  of  Great  Britain,  and  of  the  additional  Taxes  imposed  daring  the  contiuu- 
ance  of  War,  for  oue  Year,  ending  the  5th  of  January,  1S08. 

Nett  Prodnce  tppUciible  u»  ExpeoM  per  crat. 

MaUonal  Objects,  uid  to  of  coUecUns  Um 

PAjrmonts  into  the  Exchequer.  nett  Produce. 

OlMlINAaY  RBVBNUEI.                                j;^            ,    ^  ^   ,    ^ 

Cnstoma 7,462,380    4  lOj      7  16  U 

Kxcise  (including  the  annual  duties) 17,896,145  14  i       3    7  3 

Stamps 4,458,738  14  0^      «  18  5 

Land  and  AflseasMl  Taxes 7,073,530  10  ^      4    0  4 

Post  Office ^  1,277^38  11  4^  ..^..  29    2  9 

fkl.  in  the  Pound  OB  Pensions,  &c 71,353    0  5^      0  12  9 

is.  in  the  Pound  on  Pensions,  &c 62,685    5  8        0  13  11 

Hackney  Coaches 26,455    -  51      9  19  4 

Hawkers  and  Pedhus 10,3:25    9  6       29  17  9 

Small  bfinriies  of  the  Hereditary  Revenue 
Peimaoent  and  Annual  Dutie; 

WAR  TAXES. 

Ciutoma -  2,730,792  14    6) 

Excise 1 6,273,570  18  lOJ 

Property  Tux 9,864,189    4  10 

Arreaisof  Income  Doty i 23,072  19    0 

Ajvean  under  Aid  and  Contribution  Act...  2,888  11    2^ 

Tbtal  Revenue ^-  57,3^5,089  16    3^ 

Notwithstanding  the  sum  annually  drawn  racters  to  express  high  numbers,  at  millioiif , 

from  the  public  in  taxes  has  been  raised  to  so  ^  were  the  firamers  of  it  from  having 

the  above  vast  amount,  it  is  still  thought  any  idea  of  the  amount  to  whioh  the  pubUc 
necessarf  to  have  recourse  to  th«  profit  of    revenue  was  to  be  extended- 

lotteries,  which,  with  the  permanent  and  REVERBERATION,  in  chemistry,  de- 

annual  duties  al>ove  suted,  and  a  few  small  notes  a  kind  of  circulation  of  the  flame  by 

incidental  receipts,  forms  the  total  public  means  of  a  reverberator^,  or  the  return  of^ 

kncome  in  time  of  peace.    In  years  of  war,  the  flame  from  the  top  of  the  furnace  back 

it  is  almoat  invariably  found  necessary  to  to  the  liottom,  chiefly  used  in  caldnatiom 

niie  a  large  additional  sum  by  way  of  loan,  Reverberation  is  of  two  kinds:  the  first 

whieh,  being  added  to  the  debt  previously  with  a  close  fire,  that  la,  a  reverberatory 

existing,  it  becomeji  neccsmry  to  augment  fiimace,  where  the  flame  has  no  vent  at 

the  revenoe  appropriated  to  the  payment  top,  being  covered  with  a  dome  or  capital, 

of  tlie  interest  thereon  by  the  imposition  of  which  repels  its  action  back  on  the  matter 

new  taxes. .  or  the  vessel  that  contains  it,  with  increased 

'ilie  nett  produce  of  the  several  branches,  vehemence.    After  this  manner  is  refinii^, 

alter  the  payment  of  certim  bounties,  pea-  the  distilbition  of  acids,  spirits,  Ac.  per- 

Non«,  and  other  charges,  is  paid  into  the  formed.     Reverberation  with  an  open  lira 

Exchequer  to  l>e  appUed  to  the  services  to  if  that  performed  in  a  fttmace  or  reverbera- 

wbich  it  is  appropriated.    Tlie  public  ac-  tory,  whose  regbters  are  all  open,  used  in 

ooonu  at  the  Exdiequer,  both  of  the  revt-  calcination,  &c.    See  next  article, 

one  and  expenditure,  were,  till  within  a  REVERBERATORY,  or  R^bxbbra- 

few  years,  kept  fn  a  peculiar  character  in  ting  furkace,  a  chemical  furnace  built 

me  00  where  else,  and  wliich,  in  the  cowqw  close  all  around,  and  covered  at  the  top 

of  lime,  had  become  so  unintelligible,  even  with  a  capital  of  brick  or  tiles,  so  as  not  to 

to  the  oflkers  themselves,  that  it  was  usual  give  any  vent  to  the  he^t  or  flame,  hot  ta 
to  write  all  high  nnmbers  in  common  figures   'determine  it  to  reverberate  or  turn  back 

under  tlie  characters.    It  is  a  carious  oir-  from  tlie  brick-work  with  new  force  upon 

cuimiance,   that  this   obscure  spedes  of  the  matter  phiced  at  bottom.    When  the 

aiitbmptic  wu  defective  in  having  no  clia-  fire  has  no  vent  or  passage  at  top,  it  is 
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REVERSION. 

«  whole  rcverberatoiy.    When  the  middle  of  a  perpetual  annuity  of  5(«.  to  conancncc 

of  the  capital  is  open,  and  only  tlie  uden  at  the  expiration  of  a  leaae  of  which  5  yean 

close,  so  that  thfere  is  only  a  half  circulation  are  unexpired?  Tlie  value  of  a  perpetual 

of  the  flame,  it  is  called  an  half  rcTerbera-  ainwity  commencing  immediately  is  »i  ^ 

tory.    The  reverberatory  foraace  is  chiefly  P«r  cent,  mterest,  «0  years  purctiase ;  tbe 

nsed  in  tbe  fasion  and  calcination  of  metals  value  of  an  annuity  for  5  years  b,  by  tbe 

and  minerals,  and  on  other  occasions  where  T!able,   4,3^9477;   the    latter  subtracted 

the  most  intense  heat  is  required,  as  in  from  the  former,  and  tbe  remainder  mnU 

assaying,  &c.    Wlience  it  is  also  caUed  the  tipUed  by  50,  gives  78Si.  lOs.  6d.  tbe  value 

melting  fltrnace,  and  assaying  fluvace.  of  the  reversion. 

REVERSION,  a  sum  of  ^oney,  estate.        Reversionary  interests  depending  oo  a 

annuity,  or  any  other  kmd  of  property,  the  li^  or  lives,  particularly  when  several  lives 

possession  of  which  is  not  to  be  obtained  are  concerned,  form  more  intrkale  qoea- 

till  after  the  expiration  of  a  certam  period  tions;  but  the  cases  which  most  oomoioaly 

of  time,  or  till  some  event,  as  tbefiufureof  occur  may  be  resolved  by  the  following 

a  life  or  lives,  has  happened.^  Tbe  present  problems. 

value  of  such  property  dependis  greatly  on  Problem  1.  A  aom  of  money  ia  to  be 
the  current  interest  of  money,  for  if  money  received  at  the  death  of  a  penon,  wIm  is 
produced  only  three  per  cent  mterest,  a  now  of  a  given  age ;  what  is  the  value  there- 
person  giving  lOOOi.  for  a  reversionary  of  m  present  money? 
estate  relinquishes  an  annuity  of  30/^  but  Subtract  the  value  of  the  life  froa  fte 
if  he  could  make  five  per  cent,  interest  of  perpetuity;  then,  as  the  peipetnity  is  lo 
his  money  he  gives  up  an  aimuity  of  50/.,  the  remainder,  so  is  the  proposed  sub  to  its 
and  consequently  in  the  latter  case  be  would  value  in  present  money, 
expect  a  greater  reversion  than  the  former.  Example.  Let  the  age  be  30  years,  and 
The  true  value  of  a  reversion  therefore  is  the  given  sum  bOOL  Then  the  value  of  the 
tint  present  sum  which  if  unproved  at  a  life  being  13,072  and  tbe  perpetnity  20,  it 
given  rate  of  interest,  would  at  the  period  will  be,  as  20  :  6,928  : :  5001 :  1731.  4a.  the 
when  the  reversion  comes  into  possession  value  sought. 

amount  to  its  then  actual  value.    This,  with  "  Problem  2.  To  find  the  valoe  of  tlie  re- 
respect  to  sums  receivable  at  the  end  of  a  tenion  of  one  hfiK  after  another, 
certain  nuinber  of  years,  is  easily  foUnd  by        From  the  valne  of  the  life  in  expectMion 
Table  II.  article  Interest.  subtract  the  valne  of  tlie  two  joint  Uvea ;  Ibe 

Thus,  if  a  person  is  entitled  to  5002.  at  remainder  win  be  the  required  valne  of  the 

the  end  of  ten  years,  and  wishes  to  know  revenion. 

its  present  wortli :  the  value  of  one  poimd       Example.    Let  the  age  of  the  iile  ia 

to  be  received  at  the  end  of  this  term,  is,  possession  he  55  yeauv,  that  of  tbe  life  ia 

by  the  Table  613913,  which  multiplied  by  expectation  20  years,  and  the  aannity  lOOf. 

500  gives  3067.  19«.  id.  for  the  present  Then,  by  TsbleV.  (article  Ahhvitibs)  the 

value  of  the  revei-sion.  In  a  similar  manner  value  of  the  two  joint  lives  will  be  8,216, 

the  present  worth  of  the  reversion  of  an  which  subtracted  from  14,007  tiie  value  of 

annuity  or  estate  af\er  a  certam  number  of  the  life  in  expectation,  leaves  5,791  years 

years  may  be  found  b^  Table  II.  article  purchase  for  the  value  of  the  revenion^ 

Annuities.  vrhich  multtplied  by   the   annnity,  gives 

Example  1.    What  is  tlie  present  value  5792. 5Bs.  its  value  in  present  money, 
of  an  annuity  of  21/.  for  the  term  of  30       Problem  3,    To  find  the  vahw  of  the 

years,  but  which  is  not  to  commence  till  reversion  of  two  lives  after  one. 
the  expiration  of  7  years  from  the  present        From  tbe  valne  of  the  longest  of  tbe 

time?  Tlie  present  value  of  an  anntuty  of  three  lives  subtract  the  valoe  of  the  life  ia 

one  pound  for  SO  years,  is,  by  the  Table  possession,  the  remainder  will  be  tbe  valae 

15,372451,  which  multiplied  by  21  gives '  of  the  reversion. 

32i,83!l4 ;    bttt  as  each  payment  of  the        Example.    Let  ^  age  of  the  file  ia 

annuity  b  to  be  received  7  years  later  than  possession  be  40  years,  and  the  ages  of  the 

if  it  commenced  immediately,   this   sum  two  lives  in  expectation  be  20  and 65 yean; 

must  be  multiplied  by  the  value  of  one  In  this  case,  the  valne  of  the  three  lives 


pound   to  be   received  at  tlie  end  of  T     being  15,902,  and  that  of  the  life  in 
years,  or,  .710681,  which  gives    2291.  Si,     sk>n  11,837,  the  answer  will  be  4,065  ji 
5d.  for  the  present  worth  of  the  rever-    purchase:  so  that,  if  the  aaiuiity  was  to  be 


sion.  5001.  the  value  of  tfao  levenioB  woaM  ba 

Example  2.    What  is  the  present  worth     20322.  lOs. 


REVERSION. 

I 

lW»tein  4b    To  6nd  the  value  of  an  an-  this  rabtraeted  drom  90  the  perpetuity,  and 

uaity  certain  for  a  ftiven  term  after  the  ex-  multiplied  by  50,  gives  S58/.  14f.  for  th« 

tinctiou  of  any  giiven  life  or  live*.,  value  in  this  case. 

Subtract  the  value  of  the  lif^  or  lives  Problem  6.    To  find  the  value  of  a  given 

from  the  perpetuity,  and  reserve  the  re-  estate  at  the  death  of  B,  provided  that 

nainder:  then  say,  as  the  perpetuity  is  to  should  happen  after  the  death  of  A. 

Ui«  present  vahie  of  the  annuity  certain,  %o  Find  the  value  of  an  annuity  upon  tiM 

is  the  said  reserved  remainder  to  a  fourth  longest  of  two  equal  lives  whose  common 

proportional,  wluch  will  be  the  number  of  ag«  '^  that  of  the  older  of  the  two  lives,  A 

years  purchase  required.  and  B,  which  value  subtract  from  the  per- 

Example.    Suppose  A  and  his  heirs  are  petuity  and  take  half  the  rem^der.  Then, 

entitled  to  an  annuity  certain  for  14  years,  as  the  expectation  of  duration  of  the  younger 

to  commence  at  the  deatJi  of  B,  aged  25.—  of  the  lives  is  to  that  or  the  older,  so  is  the 

MThat  is  the  present  value  of  A's  interest  in  Mid  half  remainder  to  the  number  of  years 

this  annuity?— The  value  of  the  life  of  B  is  pmrcbase  requtfed,  when  B  is  the*  older  of 

15,567  which  subtracted  from  SO  (the  per-  the  two.    But  if  B  be  the  younger,  then 

petuity)  leaves  6,433  for  the  remainder:  to  the  number  of  years  purchase  thus  found 

therefore,  as  SO  is  to  9,198  the  value  of  an  add  the  value  of  an  annuity  on  the  longest 

annuity  -certain  for  14  years,  so  is  6,433  to  ^  the  lives,  A  and  B,  and  subtract  the  sum 

S,183  the  number  of  years  purchase  re-  from  the  perpetuity  for  the  answer  in  this 

quired.  case. 

Problem  5.    B,  who  is  of  a  given  age.  Example  1.    Let  the  age  of  A  be  30,  and 

will,  if  he  lives  till  the  decease  of  A,  whose  that  of  B  60  years ;  the  given  estate  ISO/, 

age  is  also  given,  become  possessed  of  an  per  annum.    Then  the  value  of  an  annuity 

estate  of  a  given  value ;  what  is  the  worth  on  tlie  longest  of  two  lives  aged  60  each, 

ofhis  expectation  in  present  moneys  wOl  be  found  to  be  10,896,  which  taken 

Find  the  value  ofan  annuity  on  two  equal  ^om  SO  the  perpetuity,  leaves  9,104  for 

joint  lives  whose  common  age  is  equal  to  the  remainder.     Therefore  it  will  be  as 

the  age  of  the  oldest  of  the  two  proposed  S8,S7,  the  expectation  of  A,  is  to  13,S1  the 

lives,  which  value  subtract  from  the  per-  expectation  of  B,  so  is  4,55S  the  naif  re- 

petulty,  and  take  half  the  remainder;  then  mainder,  to  S,1S7  the  number  of  years  pur- 

aay,  as  the  expectation  of  duration  of  the  ofaase  required,  which,  being  multiplied  by 

younger  of  the  two  lives  is  to  tliat  of  tiie  1^»  gives   S55/.  4t.   9d.  for  the  present 

older,  so  is  the  said  half  remainder  to  a  value. 

fourth  proportional;    whidi  will   be   the  Eiample  S.    Let  the  age  of  A  be  60  and 

number  of  years  purchase  required  when  that  of  B  30  years;  then,  to  the  number  of 

the  Hfe  of  B  hi  expectation  is  the  oMer  of  y^^n  purchase  found  in  the  precedhig  ex- 

the  two;  but  if  B  be  the  yoimger,  tlien  add  ample,  add  14,17S  the  value  of  an  annuity 

the  value  so  found  to  that  of  the  joint  lives  on  the  longest  of  the  two  lives,  the  sum  is 

A  and  B).  and  let  the  sum  be  subtracted  16,S99,  and  this  subtracted  from  SO  the 

from  the  perpetuity,  vrhich  gives  the  answer  Perpetuity,  and  mnltiptted  by  iso,  gives 

in' this  ease.  444i.  Ss.  4d.for  the  value  m  this  case. 

Example  1.  Suppose  the  age  of  A  to  1%«  solutions  of  the  two  hst  problema 
be  so,  and  that  of  B  30  years;  and  the'  comprehend  all  the  cases  of  survivorship 
annual  vahie  of  the  estate  501.  Then  the  between  two  lives  for  their  whole  duration ; 
value  of  two  equal  joint  Hves  aged  30  being  ^ot  an  expectation  dependent  on  survi^ 
10,S55,  and  the  perpetuity  SO,  the  differ-  vonhip  is  sometimes  restricted  to  a  term 
ence  will  be  9,745,  the  half  of  which  is  <^  y^ars  less  tlnn  the  whole  duration  of  the 
4,87S.  Therefore,  as  33,43,  the  expecta-  lives,  lliose  who  have  occasion  for  the 
tion  of  A,  is  lo  S8,S7  the  expectation  of  B,  rales  for  resolvmg  questions  of  this  descrip- 
sois4,87S  to  4,119  years  purehase,  which  tion,  or  of  the  various  c^ses  vrhich  may 
being  multiplied  by  50,  the  given  annual  arise  when  three  or  more  hves  are  concem- 
vshie,  we  have  S05I.  19«.  for  the  requned  «d,  are  referred  to  Mr.  T.  Sunpson's  Doctrme 
vshie  of  B'k  expectation.  of  Annm^ties,  Dr.  Priced  TVeatise  on  Re- 
Example  S.  Let  the  age  of  A  be  SO,  that  versionary  Payments,  or  Mr.  W.  Morgan's 
of  B  SO  yean;  and  the  rest  as  in  the  pre-  Treatiseon  Annuities  and  Assurances, 
cedmg  example.  Then,  the  vahie  of  the  Reversionary  interests  bemg  a  species  of 
johit  lives  is  10,707,  which  bemg  added  to  property  of  which  purchasers  are  not  always 
4^119  fboiMt  above,  the  sum  it  14,8S6i  and  readily  found,  those  who  have  occasioB  te 
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REV  feHE 

dispose  of  an  intciest  of  this  kind  generally  REVOCATION,  in  law,  a 

iell  it  by  public  .auction,  in  which  mode  it  making  void  a  deed  or  will  i 

very  seldom  happens  that  more  than  two-  before  the  act  of  invocation. 

thirds  of  the  true  calculated  value  is  ob-  .    Some  things  may  be  revoked^-oC 

l»i„gj^  .though  they  are  madd  irvevocable   bj  c»- 

Reversion  of  series,  in  algebra,  a  kind  press  words ;  as  a  letter  of  attorney,  m  mb- 

of  reversed  operation  of  an  infinite  series.  mission  to  an  award,  and  a  testABaeot,  «r 

Reversion,  In  law,  u  that  part  of  an  last  win.             . 

estate,  or  interest,  which  remains  to  the  By  the  statute  of  frauds,  «9  Clswlea  II- 

original  giantor,  or  his  heirs,  after  U^e  par-  c.  3.  no  devise  of  lands  shall  be  re 

ticular  or  less  estate  which  he  has  granted  otherwise  than  by  some  other -wiH, 

shall  expire.     Thus,  if  A  having  the  fee,  dl,  in  writing,  or  other  wntii^ 

grant  an  estate  for  life,  or  in  tail,  to  B,  A  the  same,  signed  in  the  presence 

still  has  an  estate  in  fee,  in  reversion,  ex-  ^witnesses.    But  still  such  a  devise 

pecUnt  upon  the  failure  or  determination  revoked  by  destroying  the  will,  or  by  n^r 

of  the  particular  estate  of  B.    It  differs  other  revocation  by  act  of  law ;  sacti  as 

from  a  remainder,  in  being  the  remnant  granting  away  the  estate  to  asiotfaer,   by 

of  tiie  estate  in  the  hands  of  the  original  deed. 

grantor ;    but  a  remainder   is   sometiiing  REVOLUTION,  m  astroooay,   is   the 

granted  out  by  the  grantor.    See  Remain-  period  of  a  planet  or  cornet,  Ate.   or  it* 

i]£R.  course  from  any  point  of  its  orbit  tfli  it 

REVIEW.    In  the  military  acceptation  return  to  the  same  again.    Plaaeti  tmwe  a 

of- the  term,  an  inspection  of  the  appear-  twofold  revolution:  one  abent  tfaei 

auce,  and  regular  disposition  of  a  body  of  called  their  4innial  rotstioo,  wbich 

troops,  assembled  for  that  purpose.    At  ill  tutes  their  day ;  the  other,  aboat  the 

reviews,   the  officers  should  be  properly  called  their  annual  revolution, 

armed,  ready  in  their  exercise,  salute  well,  their  year. 

in  good  time,  and  with  a  gpod  air ;  their  Revolutioh,  hi  geometry,  the 

linifomi  genteel,  &c.    The  men  should  be  of  rotation  of  a  Ime  aboat  a  fixed  posit 

clean  and  well  dressed ;   their  accoutre-  or  centre,  or  of  any  figure  aboot  a  fixed 

mcDts  well  put  on  *,  very  well  sized  in  the  axis,  or  up^n  any  Ime  or  surface.     Tlias  thr 

ranks  ;  the  Serjeants  expert  in  their  duty,  revolution  of  a  given  line  about  a  fixed  cc» 

dnimmera  perfect  in  their  beatings,  and  the  tre,  generates  a  circle ;  and  that  of  a  rieh> 

fifers  play  correct.    The  manual  exercise  angled  triangle  about  one  side,  aa  aa  axn 

must  be  performed  in  good  time,  and  with  generates  a  cone^  and  that  of  a 


life }  and  the  men  carry  their  arras  well ;  about  its  diameter  generates  a  sphere  or 

march,  wheel,  and  form  witii  exactness,  globe. 

All  manceuvres  must  be  performed  with  RHABDOL06V,   in    arithme^,    ^ 

the  utmost  regularity,  both  in  quick  Imd  doctrine  of  Neper's  rods.    See  Nkpkb. 

slow  time.    The  intention  of  a  review  is,  RHAMNUS,  in  botany,  (mek-ihan^  a 


to  know  the  condition  of  the  troops,  to  see    gemis  of  the  Pentandria  Mooogynta  claa» 
th^t  they  are  complete,  and  perform  their    and  order.     Natural  order  of 
exercise  and  evolutions  well.  Rhamnt,  Jnssieu.    Essential  chamcler : 


Review,  bill  of,  in  chancery,  is  where,  |yx  tubular;  corolla  scales  deftndii^  tfbc 
a  cause  has  been  heard,  ami  the  decree     stamens  inserted  into  ttie  calyx ; '  beny. 
signed  and  enrolled ;  and  some  error  in  Uw     There  sire  forty-two  species.     . 
appears  upon  the  decree,  or  new  matter  is        RHAPIS,   in  botany,  a  gcmis  of  the 


discovered  in  time  after  the  decree  made,  Appendix^  Palms.  Natiiral  order  of 

a  bill  of  review  is  then  had.  Essential  character :  calyx  trifid ;  osrotts 

REVISE.    See  Printing.  trifid ;  stamens  six ;  pistil  one.    There  air 

REVIVOR,  bill  of,  is  where  a  bill  hss  two  species,  viz,  R,  fiabellifomis,  ereepisc 

been  exhibited  in  Chancery  against  one  rooted  rbapi?,  or  groond  rotan;  and  R. 

who  answers^  and  before  the  cause  is  heard,  anindinacea,  simple-leaved  rfaapis. 

.or  if  heard,  before  the  decree  enrolled,  RKEEDIA,  in  botany,  so  named  is  lae* 

either  party  dies.    The  cause  is  then  said,  mory  of  Henry  Rheede  Van  DraakeaBteia, 

to  die  also,  and  a  bill  of  revivor  must  be  a  genus  of  die  Polyandria  Monoiyina  Hu» 

brought,  that  tlie  former  proceedings  may  and  order.    Natural  l>rder  of  C^attiferv, 

stand  revived,  and  the  cause  be  finally  de-  Jussieu.    Essential  character:  calyx nooe, 

nmnined.  corolla  fonr-petalled  i   beny  thrce«ded. 


RHE  RHE 

There  is  bat  one  speciet,  rix.  R.  laleri.  qinrto,  1540,  and  afterwarib  added  to  the 

^on*  editions  of  Copernicnt^  work.  He  also  com- 

RHETICUS   (Oborge  Joachim),   in  posed  and  pnblislied  EphemerideSy  accord- 

biograpby,  a   noted  Geiman  astronomer  ing  to  tlie  doctrine  of  Copenucus,  till  tlie 

nud  mathematician,  was  born  at  Feldkirk,  year  1551. 

in  Tyrol,  the  15th  of  Febmary,  1514.  After  Rbeticus  also  projected  other  works,  and 

imbibing  the  elements  of  the  mathematics  partly  executed  them,  thongh  they  were 

At  Tigari,  with  Oswald  Mycone,  he  went  to  never  pnblished,  of  various  kinds,  astrono* 

Wittemberg,  where  he  diligently  cultivated  mical,  astrological,  geographical,  chemical, 

that  science.    Here  he  was  made  master  of  4c.  as  they  are  mom  particularly  mentioned 

philGsophy  in  1535,  and  professor  in  1537.  in  his  letter  to  Peter  Ramus,  m  the  year 

He  quitted  this  situation,  however,  two  1568,  which  Adrian  Romanns  inserted  in 

yestfB  after,  and  went  to  Fruenberg  to  put  the  preface  to  the  first  part  of  his  idea  of 

himaclf  under  the  assistance  of  Uie  cole-  mathematics. 

brated  Copernicus,  being  induced  to  tliis  RHETORIC,  from  the  Greek  word  ^m, 
step  by  his  aeal  for  astronomical  pursuits,  to  speak,  may  be  defined  the  art  of  sp^- 
and  the  great  fiune  which  Copernicus  had  ing  with  persuasion. 
then  acquired.   Rheticus  assisted  this  astro-  This  art,  like  all  others,  is  the  result  of 
nomer  fi>r  some  years,  and  constantly  ex-  observations  and  experiments  made  by  men 
borted  him  to  perfect  his  work,  De  Rcvoln*  of  good  capacities  and  of  enlightened  mind5. 
tionibus,  which  he  published  after  the  death  After  multiplied  and  often  defective  essays 
of  Copernicus,  m.  in  1543,  folio,  at  No-  those  principles  are  at  length  discovered, 
rimberg,  together  with  an  illustration  of  the  which  distinguish  between  the  good  and  the 
same  in  a  narration,  dedicated  to  Srhoner.  \^^^  between  tlie  faulty  and  the  perfert. 
Hewe  too,  to  reader  astronomiraf  calcula-  These  principles,  whf^n  reduced  to  method, 
tions  more  accurate,  he  began  bis  very  ela-  jy^i  ^ell  arranged,  save  succeeding  enqair- 
borate  canon  of  sines,  tan»ents,  and  se-  ^f,  much  pains  and  trouble,  considerably 
cants,  to  fifteen  places  of  figures,  and  to  diorten  the  road  to  knowledge,  and  mate- 
every  ten  seconds  of  the  quadrant,  a  design  |.^^]y  assist  in  the  formation  of  a  correct 
which  lie  did  not  live  quite  to  complete,  ludgment.    As  in  respect  to  poetry,  it  is 
The  canon  of  sines,  however,  to  that  radius,  cdntended,  that  thongh  accurate  rules  of 
for  every  ten  seconds,  and  for  every  single  criticism  vrill  not  bestow  genius,  they  will 
second  in  the  first  and  last  degree  of  the  check  redundancy  and  bombast,  and  detect 
quadrant,  computed  by  him,  was  published  ^k  the  errors  into  which  the  competitors 
in  Iblio,  at  Franckfort,  1613,  by  Pitiscns,  for  the  laurel  are  too  apt  to  be  betrayed,  so 
who  himself  added  a  few  of  the  fi^t  sines  with  regard  to  the  precepti  of  rhetoric  it 
computed  to  twenty-two  places  of  figures,  m^y  safely  be  asserted,  that  thongh  they 
Bot  the  hu^er  work,  or  canon  of  sines,  will  not  generate  that  enerfy  of  Blind  which 
tsngents,  and  secants,  to  every  ten  seconds,  rises  to  the  highest  flights  of  eloquence, 
was  perfected  and  published  after  his  death,  they  will  effectually  warn  the  orator  against 
m.  in  1596,  by  his  disciple,  Valentine  Otho,  incongruity  m  the  disposition  of  his  matter, 
matbematiciau  to  the  Electoral  Prince  Pa-  absurdity  in  argument,  and  the  fiilse  glitter 
latine.  of  ornament  which  amuses  instead  of  con- 
Aft<£r  the  death  of  Copernicus,  Rheticus  vincing,  or  those  injudicious  attcinpto  to 
returned  to  Wittemberg,  viz.  in  1541  or  interest  the  feelings  which  excite  ridicule 
1549,  and  was  again  admitted  to  his  office  rather  than  sympathy, 
of  professor  of  mathematics.     The  same  'j^m  will  be  the  more  manifest  if  we  con- 
year,  by  the  reconunendation  of  Melanc*  sider  that  the  foundation  of  eloquence  is 
tbon,   he  went  to  Norimberg,  where  he  right  reason,  and  that  its  exercise  implies 
found  certain  manuscripts  of  Werner  and  the  possession  of  that  fiicnlty  both  in  the 
Regiomontanus.      He  afterwards   taught  speaker  and  the  hearer.    It  was  well  ob- 
nuthematics  at  Leipsic.    From  Saxony  he  served  by  the  Stagyrite,  that  rhetoric  is 
departed  a  second  time,  for  What  reason  is  nearly  allied  to  logic, 
not  known,  and  went  to  Poland ;  and  from  In  disphiying  tlie  utility  of  the  art  of  rhe- 
thence  to  Cassovia,  in  Hungary,  where  he  toric  Quintilian  expresses  himself  in  the 
died  December  the  4th,  15^6,  near  sixty  following  forcible  terms ;  **  If  in  any  thing 
three  years  of  age.  the  Creator  lias  distinguished  us  from  the 
His  Narrafio  de  libris  Revolutiomim  Co-  rest  of  the  animals,  it  ia  by  the  gift  of 
pcroid,  was  first  published  at  Qcdnnum,  in  speech.  They  surpa9s,us  in  stren^li,  in  paO- 
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fence,  in  m»,  in  swiftnen,  and  especially  in     who  fell  at  ihe  commencement  oC 
independence  of  foreign  aid.    Giiided  by     ponnesian  war.     Nor  haTC  the   mod 


instinct,  they  soon  learn  by  its  instnictions  been  wanting  In  excellent  spedmena  of  this 
to  walk,  lo  feed  themselvesi  and  to  swim,  species   of  eloqaenee.     The  timeral    dis- 
Tbeir  protection  against  the  cold,  and  their  courses  of  tlie  most  celebrated  Frencrh  mad 
weapons  of  defence,  are  provided  for  them  English   preachers,  the  Slog€$  pr^nomactd 
by  nature.     But  what  pains  and  labour  upon  eminent  men  before  the  Frendi  Ae»- 
does  it  cost  man  to  procure  all  tliese  tiiin^rs.  demy,  the  generality  of  modem  palpit  cvm- 
Reason  is  our  inheiitance,  and  seems  to  positions,  and  the  occasional  eomm^ndrnterj 
associate  us  to  immortaWbeings.    But  how  or  yituperative  speeches  which  have  at  v> 
feeble  would  reason  be  were  it  not  for  the  rious  times  been  uttered  m  the  British  Par- 
faculty  of  expressing  our  thoughts  by  speech,  liament,  will  afford  rich  subjects  of  atudy  to 
which  is  the  faithful  interpreter  of  reason,  him  who  wishes  to  become  acqnminted  with 
This  is  what  is  wanting  to  the  inferior  ani-  the  principles  of  demonstrative  eloqaeace. 
mals  much  more  than  understanding,  of        Deliberative  eloquence  comprehewh  a 
which  it  cannot  be  justly  said  that  they  are  most  extensive  field,  embracing  aa  its  o^ 
absolutely  destitute.    If  then  we  have  re-  ject  the  whole  Extent  of   public  m&in; 
ceiyed  nothing  from  the  Deity  better  tlian  such,  for  instance,  as  war  and  peace,  poiib- 
the  use  of  speech,  what  is  there  which  we  cal  negociations,  domestic  interests,  fbreom 
onglit  to  cidtivate  with  greater  inddstiy  ?  alliances,  the  regulation  of  trade  and  can- 
What  object  is  more  worthy  of  our  ambi-  nierce,  and  in  general  all  matters  cooBerted 
tion  than  that  of  rising  above  oiher  men  with  legislation  and  goremnicnt.     Tfab  upe- 
by  tluit  fiusulty,  which  alone  raises  tliem  cies  of  eloquence  caimot  be  coitivated  m 
above  the  level  of  the  brutes."  any  other  than  a  free  state.    Tlie  will  of  aa 

A  still  greater  dignity  will  attach  to  the  arbitrary  monarch  supersedes   its  use,  «r 

acquirement  of  eloquence,  and  consequently  terrifies  it  to  silence.    It  is  therefore  to  tha 

to  the  science  of  rhetoric,  if  it  be  consider-  ^  high  ami  palmy  state^  of  Athena  and  of 

ed  tliat  eloquence  and  freedom  go  hand  in  Rome  that  we  must  look  for  its  cneigici 

band.    It  is  in  free  states^  and  under  popu-  as  exhibited  in  ancient  times,  and  vre  sLaB 

lar  governments  alone,  that  oratory  can  find  its  proudest  memorials  in  the  worfci  d 

flourish,    When  the  people  are  appealed  to  Demostlienes  and  Cicero,    In  more  UKNlcia 

on  the  subject  ofstateaffurs;  when  political  times  it  has,  by  the  operation  of  poUticsl 

measures  are  to  be  enforced  by  the  en-  causes,  been  almost  exclusively  confined  lo 

lightening  of  their  judgment,  or  by  the  ex-  the  limits  of  our  own  island.    And  wiyht 

citement  of  their  passions,  the  greatest  ta-  the  parliamentary  speeches  of  Chatham,  «f 

lents  are  exercised  in  studying,  the  art  of  Burke,  of  Fox,  and  of  Pitt,  remaia  ii|mmi 

persuasion,  and  the  result  is  found  in  tlie  record,  Britain  may  dispute  the  mcrd  of 

most  wonderful  efforts  of  human  ability,  deliberatif  e  eloquence  with  either  of  the 

Bu|  w^en  brute  force  predominates,  and  haughty  republics  of  antiquity, 
the  people  bow  beneath  the  yoke  of  tyran-        Judicial  eloquence  coipprehenda  n  iti 

ny,  the  voice  of  reason  is  stilled,  and  elo-  purview  the  whole  extent  of  judida]  pro- 

qnence  is  mute.  oeedings,  both  civil  and  criminal ;  that  ii  to 

The  ancient  rhetoricians  distinguish  ora-  say,  tlie  attack  and  defence  of  peraoossnd 

torical  composition  into  three  species ;  m.  of  property.    In  ancient  times  the  bosiDen 

the  demonstrative,  the  deliberative,  and  the  of  judicial  pleading  vras  not  confined  to  cm 

judicial.  class  of  men.    The  Roman  orator  was  at 

The  first  of  those  species  is  chiefly  con-  all  timet  ready  to  impeach  a  state  criniBd, 

versant  in  bestowing  praise  or  blame,  and  or  to  plead  in  defence  of  the  life,  the  bonear, 

comprehends  ui  its  definition  the  panegyric  or  |he  fortune  of  hit  friend.    These  were 

and  the  funeral  eulogy,  whic)i  were  so  much  the  illustrious  days  of  forensic  eh>qBeKe, 

In  ose  among  the  ancients.  ^  In.  the  former  when  the  first  characters  of  the  rcpablie 

cbus  may  be  enumerated  Isocrates^s  Pane*  .  displayed  their  abilities  at  the  bar;  when 

gyric  on  E^goras  King  of  Salaniis,  Cicero's  Cicero  and  Hortenaius,  in  amicable  rivahy. 

Oration  on  the  pardoning  of  Marcelhis,  his  gave  full  scope  to  theif  superlative  talents. 

PhiKppics  against  Mark  Antony,  and  Pliny*s  Bat  degraded  as  the  profession  of  aa  advo- 

Panegyric  on  Trajan.    Of  the  latter,  speci*  cate  is  now  in  some  respects  acknowledged 

mens  may  be  found  in  the  fhneral  orations  to  be,  yet  in  the  proceedrngs  of  a  Britiih 

composed  by  Tbucydides   and  Plato    to  court  of  justice,  there  have  for  a  loQg  series 

commemorate  the  virtues  of  the  Atheoianf  of  years  beea  evinced  pro«&  of  the  most 
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ngftcttji  the  MMmclest  judgment, 
suul  the  mott  reedy  wiL 

In  regular  ontiom  of  every  species  tliere 
^rill  generally  be  found  the  ivllowing  sub- 
cUviaaoni.  Tbe  ekordtum,  or  introductioD ; 
the  etatenent  of  the  tubject;  the  narrative^ 
or  explanation  |  the  reaioninir,  or  argument ; 
the  patJietic  part ;  and,  lastly,  the  perorar 
tion,  or  conclusion. 

The  objeet  of  Che  exordium  is  to  concili- 
ate the  g(H>d  will  of  the  hearers,  to  awake 
tlieir  attention«  and  to  render  tliem  open  to 
permiaiioo.  Ttie  topics  by  which  these 
purposes  may  best  be  eifected  will  suggest 
theniselTes  to  the  good  sense  of  the  speaker, 
as  arising  from  the  character  and  peculiar 
prejudices  of  his  auditors,  from  his  own  re- 
lative situation,  from  the  peculiar  circuro- 
ataoces  of  the  times,  or  from  the  nature  of 
his  cause. 

Id  the  proposition  of  the  subject,  the 
qnalities  chiefi^  to  be  aimed  at  are  clear- 
siesa  and  disttnctness.  TbeAc  qualities  are 
indeed  of  the  most  essential  importance, 
and  tbe  attainment  of  them  is  weil  wortli 
the  ntmoet  cate  and  pains.  In  debates  of 
every  kind,  that  speaker  is  listened  to  with 
tlie  greatest  pleasure,  who  is  able  briefly 
and  plainly  to  give  the  most  accurate  ac- 
count of  the  points  priucipaliy  in  question. 
As  the  narrative,  or  explanation  of  facts, 
is  to  be  the  groand-work  of  all  the  fiiture 
reasonings  of  tbe  orstor,  it  is  obviously  his 
duty  to  reronnC  them  in  sacli  a  manner  as 
may  l»e  most  favourable  to  his  cause;  to 
place  in  tlie  most  striking  light  every  dr- 
comstance  which  is  to  his  advantage,  and 
to  sofren  such  as  make  agaimt  him.  He 
roost  also  exercisa  consummate  judgment, 
so  that  has  JMfration  may  be  at  once  concise 
and  ftdl,  cofiioos  and  distinct.  In  short,  a 
perfect  narration  is  one  from  which  nothing 
can  be  taken  without  rendering  it  obscure, 
and  to  which  nothing  can  l»e  added  wtlhoot 
weakening  its  force. 

In  his  arguments,  a  speaker  should,  as 
Qointalian  expresses  it,  possess  logic  as  a 
philosopher,  and  employ  it  as  an  orator. 
He  should  follow  the  lucid  order  of  nature 
m  their  disposition,  mad  express  them  in 
such  a  style  and  manner  as  to  give  them 
their  M  Ibree.  He  shoald  take  care  not 
toBMltiply  them  to  too  great  an  extent, 
and  to  bring  into  a  compicaons  pomt  of 
view  these  which  are  the  nMMt  weighty  and 
cogent 

la  ihe  pathetic  part  of  his  disconne, 
ehieh  geMtmlly  btrodoccs  and  pervades 
Ibe  perofatioD,  the  aadent  orator  coOacted 


all  the  might  of  his  abilities  to  strike  as  it 
were  a  finishing  stroke.  But  Quintilian, 
with  his  usual  judgment,  vrams  his  pupil 
against  dwelling  upon  this  topic  too  long. 
''  Time,"  says  be,  "  soon  calms  real  grieft; 
how  much  more  easily  must  it  dissipate  the 
illusory  impressions  whicli  act  only  upon 
the  imagination.  Let  not  tlien  the  pathetic 
strain  be  too  long  continued.  If  this  pre- 
cept be  not  well  observed,  the  auditor  is 
fatigued;  he  resumes  his  tranquillity,  and 
recovering  from  the  transitory  emotion,  he 
returns  under  the  influence  of  reason.  We 
ought  not,  then,  to  suffer  his  teelings  to 
cool;  and  when  we  have  carried  them  as 
far  as  they  can  go,  we  ought  to  stop,  and 
not  to  deceive  oiuselves  with  tbe  idea,  that 
the  mind  will  for  any  long  space  of  time  be 
sensible  to  emotions  which  are  foreign  to 
it" 

When  Roman  eloquence  was  in  its  most 
flourishing  state,  this  oratorical  subdivision 
was  an  object  of  assiduous  study;  and  in 
order  to  excite  the  feelinp  of  the  audience, 
the  orator  had  frpquent  recourse  to  sensible 
objects.  The  weeping  rehitives  of  the  de- 
fendant, the  wounds  whicii  an  accused  per- 
son had  received  in  fighting  the  battles  of 
his  country,  a  dagger,  or  a  bloody  robe: 
these  exhibitions  were  frequently  resorted^ 
to,  in  order  to  excite  com  passion,  or  to* 
rouse  indignation.  Tliey  are,  however,  so 
inconsistent  with  modern  usages,  and  espe- 
cially with  the  cool  and  phegmatic  tempe- 
rament of  our  countrymen,  that  the  most 
consummate  prudence  and  skill  can  alone 
adopt  any  of  them  with  effect  Where  a 
Burke  lias  fiuled,  he  mast  be  a  bold  man 
who  would  repeat  tbe  experiment 

The  precise*  nature  of  tbe  conclusion  of 
any  discourse  mast  t>e  determined  in  a  great 
measure  by  the  nature  of  that  discourse, 
and  the  circinnstances  in  which  it  is  deli- 
vered. Sometimes  it  may  be  expedient  to 
compress  in  it  a  repetition  of  the  substance 
of  a  long  train  of  antecedent  argument;  ou 
some  occasions  it  should  assume  the  humble 
tone  of  pathos,  and  on  others  it  shouM  rise 
into  the  dignity  of  confidence :  but  hi  all 
cases,  as  Dr.  Blair  properly  remarks,  '^  it  is 
a  matter  of  importance  to  lifing  onr  dis- 
concse  just  to  a  point;  neither  endmg 
abruptly  and  unexpectedly,  nor  disappoint- 
ing the  hearers,  when  they  look  for  the' 
close,  and  continuing  to  hover  round  the 
conclusion  till  they  beoome  heartily  tired 
of  us.  We  should  endeavour  to  go  off  with 
a  good  grace ;  not  to  end  with  a  languish- 
itig  and  diawUng  sentence;  but  to  doie 
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mtii  dignity  and  spirit,  that  we  may  leave  is  bnt  very  rarely  daring  eaionfi  io  iraille 

tlie  minds  of  the  bearen  ^trarro,  and  dismiss  rhinoceros..    Its  upper  tipijiof  conadenb^' 

them  with  a  faTOorable  impression  of  the  length  and  pliability,  actinc;  like  a  ipra^ 

sat>ject  and  of  the  speaker.**  of  soont,  grasping  tlie  shoots  of  trees  ui 

RHEUM,  in  tMtany,  rhubarb^  a  genus  of    various  sabetancen,  conveys  them  lo  Hr 

the  Enneandria  Trigynia  class  and  order,  month,  and  it  is  capable  of  eiteomi  ui 

Natural  order  of  Holoraces.    Polygoneap>  contraction    at  the  aniroaTs  tumwutm. 

Jiissiea.    Essential  character}  calyx  none;  The  skin  is,  in  some  parts,  so  tihkkid 

GOi'ollaslz-cleftypermanent;  seed  one,  three-  hard  as  scarcely  to  be  penetrable  In  ikt 

sided.     There  are  seven  species,  among  sharpest  sabre,  or  even  by  a  miaket-biE 

which  we  shall  notice  the  R.  palmatoro,  lliese  animals  are  found  in  Benfial,  Sia, 

officinal  rhabarh:   the  root  is  perennial,  China,  and  iu  several  countries  of  Aim ; 

thick,  of  an  oval  shape,  sending  off  long  ta-  but  are  fer  less  numerous  than  the  eleptot. 

pering  branches;  exteroally  it  is  brown,  and  of  sequestered  solitary  hahitk  IV 

internally  df  a  deep  yellow  colour;  stem  '  female  produces  only  one  at  a  birth  ;»ds 

erect;  round,  hollow,  jointed,  from  six  to  the  age  of  two  years  tlie  horn  a  «bH> 

eight  feet  in  height]^  root  leaves  numerous,  inch  long,  and  at  six,  only  of  the  knsikif 

large,  rough,  of  a  roundish  6gure,  deeply  cut  nine  inches.    The  rhinoceros  is  not  at- 
tsnto  lobes  and  irregularly  pointed  segments; .  cious  unless  when  provoked,  when  kea- 

on  long  foot^stalks;  stem  leaves  one  at  each  hibits  paroxysms  of  rage  and  RiadDea,n' 

johut,  from  a  membranaceous  sheath,  sue*  is  highly  dai^genms  to  those  who  ttftf^ 

cessively smaller  upwards; flowers snrronnd-  him.    He  runs  with  great  swifhietf,  o' 

ing  the  I  branches   in   numerous  clusters,  rushes  througb  brakes  and  woods  viik  a 

forming  a  kind  of  spike;  corolla  of  a  green<  energy  to  which  every  thing  yields.  Its 

ish  white  colour.    It  is  a  native  of  China  generallyii  however,  quiet  and  iooAs)^* 

and  Tartary.    At  the  end  of  six  or  seven  Its  food  consists  entirely  of  vcgetsbir^tk 

years,  when  the  plant  seems  to  arrive  at  its  tender  branches  of  trees,  and  socpM 

most  perfect  state,  one  pound  of  rhubarb  herbage,  of  which  it  will  devour  imaast 

may  be  obtained  from  every  five  poimds  of  ^quantities.    It  ddiglits  in  retired  wA  la^ 

the  green  roots,  besides  an  equal  or  kirger  situations,  near  lakes  and  streams,  ts^f' 

proportion  of  roots  fit  for  fiimiily  use.  pears  to  derive  t)ne  of  the  highest  saii*^* 

RHEXIA,  in  botany,  a  genus  of  the  Oc-  ^om  from  the  practice  of  rolling  "^ 

tandria  Monogjoia  class  and  order.    NaUi-  lowing  in  mud ;  in  this  respect  besiwi i 

ral  order  of  Calycantliemfp.    Mebutome,  striking  resemblance  to  the  bo;. 

Jussieu.    Essential  character :  calyx  four-  Hiis  anhnal  was  exhibited,  by  AofostB. 

deft ;  petals  four,  inserted  into  the  calyx ;  to  the  Romans,  and  is  supposed  to  be  Ike 

anthers  declining ;  capsule  four-celled,  with>  unicorn  of  the  scripture,  as  it  possessei  tbe 

m  the  belly  of  the  calyx.    There  are  thir-  properties  ascribed  to  that  animsl  0^0^ 

teen  species:  all  these  plants  are  found  wild  nitude,  strength,  and  swiftness,  io  tdditka 

in  America.                                   ^  to  that  peculiarity  of  a  single  born,  ^^ 

RHINANTHUS,  in  botany,  a  genus  of  may  be  considered  as  esUbliifeiV  ^^ 

.  the  pidynamia  Angiospermia  class  and  or-  identity.    This  animal  can  distingoBbiJ^ 

der.    Natural  order  of  Personatap.    Pedi-  its  sight,  only  what  is  directly  before  it,  s»i 

eolaresy  Jussieu.  Essential  character :  calyx  tdways,  when  pursued,  takes  the  conne  in* 

four- cleft,  veotricose ;   capsule  two-celled,  mediately  before  him,  almost  without  tbe 

blunt,  compressed.  There  are  eight  species,  slightest  deviation  from  a  right  line,  rtmoj- 

RHINOCEROS,  in  natural  history,  a  ing  every  impediment.    Its  sense  <ifv^ 

genus  of  mammalia  of  the  order  Fers».  Ge-  ing  is  very  acute,  and  also  of  hesriog,  soi  ^ 

neric  character:  horn  solid, perennial,  coni-  both  these  accounts,  tlie  hnnten  appro>^^ 

cal,  seateif  on  the  nose,  but  not  adhering  to  him  against  the  wind.  In  genenl^  tb«y  ^'^ 

the  bone.    Tliis  quadruped  is  exceeded  in  his  lying  down  to  sleep,  wbeo  9dnoc^ 

size  only  by  the  elephant.    Its  usual  length,  '  vith  the  greatest  circumspection,  they  <j^ 

not  including  the  Uil,  is  twelve  feet ;  and  charge  their  muskets  into  his  belly.  ^ 

the  circumference  of  its  body  nearly  the  flesh  is  eaten  both  in  Africa  and  India, 

tame.    Its  nose  is  armed  with  a  homy  snb-  R.  bicorots,  or  the  two-horned  rbiiwc'' 

stance,  projecting,  in  the  full-grown  animal,  ros,  is  similar  in  size  and  manneH  to  * 

nearly  three  feet,  and  is  a  weapon  of  de-  fiirmer,  and  is  principaMy  distiogtiWiwJ  froa 

fence,  which  almost  secures  it  from  every  it  by  having  two  horns  00  its  »<^' 

atuck.  Even  the  tiger,  with  all  his  ferocity,  firat  being  always  the  IarpJ«t,  and  sob^' 


^"■^s-  IfaaZ^*  a  foot  apd  a  half  in  length.  These 
^'^  P'>a5i^  -  V  snbtUnees  are  said  to  be  loose  when 
'^9  £:i%SDtBv||!r^inial  repote«,  or  u  calm,  but  to  be 


**''^(^ice&  (Jt-^  irremoveably  when   he  ia  highly 

dud  it  0  c^g^ited';  a  circumstaDce  anerted  by  Dr. 

'^n  at  tiiv^'''"*'''  thonpli  ridiniled  by  Mr.  Brace. 

I  IS,  to  I  '  ^.  however,  observed  by  Dr.  Shaw,  that, 

srarcefr  f^  . '"^mp^ction  of  the  borm  and  the  skin  on 

»abre   or       ^^  ^^  ''^  Mated,  they  do  not  appear 

'^als'ai^  &^  ^^^y  *^^<'''>^  to  the  bone  of  the  craninm. 

I  in  3^    J**  Is  animal,  after  having  devoured  the  foli- 

lesj^j^^""^  of  trees,  rips  up^  their  tnmks,   and 

lua^^^t'!^. hiding  thent  witli  his  horns  into  a  sort  of 

foces  onb  ^^^'y  ^'^  *^  immense  jaws  with  these  fruits 

^^o  ^t^'^  ^^  laboor,  and  masticates  them  with  as 

idat^^^^^  fiusiKty  as  an  ox  does  grass.     Its 

^^^'»iAness  is  gnat  consideriiig  its  bulk,  but 

^y^^  '^'"'^^s  security  arises  not  so  much  from  speed 

Jl^  iwwifei.s  from  iu  directing^ts  eoorse  to  thickets 

^     Of  jaerfli^jMi  woods,  where  sapless  trees  are  broken 

nm  to  Hmmty  its  violence,  and  green  ones  after  yielding 

^kH^  ^'^^  ^^  recoil  upon  the  pnniners,  and  8tiik6 

onket  ai/«tbem  from  their  horns  sometimes  with  fatal 

)  e?«n  i^y  consequences.    In  an  open  plain  the  horse 

^%  (fm  a,  speedily  overtakes  him,  on  which  he  makes 

entifdhrdfi^  a  thrust  with  his  horn  at  the  hone,  which 

of  tm,  a  the  Utter  easily  evades  by  its  agility.    A 

hitwSkm  man  at  this  moment  drops  firom  behind  the 

^siits  a  fw    chief  honeman,  vrith  a  spear,  and,  as  the 

'V^jft/.«s     rhinoceros  sees   only  immediately  before 

oftif!^     him,  wonnds  him  in  the  tendons  of  his  heels, 

tirt'  er  .i»k       and  thus  totally  disables  him  ftom  fiirther 

ths  n^.'       motion.    He  is  also  occasionally  taken  by 

r»  t^  )e        night  while  rolling  liimself  in  mire,  in  which 

Jiiktd  j\       ^  appears  to  experience  a  rapture  which 

deprives  him  of  all  suspicion  and  vigilance ; 

vrtUle  thus  abandoning  liimself  to  transport^ 

the  hunters  approach  and   fix   a  mortal 

wound,  by  their  spears  or  muskets,  in  his 

bcUy.    See  Mammalia,  Plate  XVIII.  fig.  5. 

RHINOMACER,  in  natural  history,  a 

genus  Of  insects  of  the  order  Coleoptera. 

Antenns  setaceous,  seated  on  the  snout ; 

four  f<«leni,  growing  tliicker  towards  the 

end,  the  last  joint  tnmcate.    There  are 

three  species,  found  in  Italy  and  Sweden. 

RHIZOBOLUS,  in  botany,  a  genus  of 
the  Polyandria  Tetragynia  class  and  order. 
Oseutial  character :  calyx,  half  five- cleft  ^ 
petals  five;  germ  four-lobed,  superior; 
nuts  four,  oneeelled,  one-seeded.  Tliere 
are  two  species,  riz.  R.  butyrosns,  and  R. 
tiiberculosns,  both  natives  of  Guiana. 

RHIZOPHORA,  ui  boUny,  a  g^us  of 
the  Dodecandria  Monopynia  class  and  or- 
der. Natural  order  of  Holoracea.  Caprl- 
folta,  Jiusieu.  Essential  character  :  calyx 
four-parted ;  corolla  four-parted ;  seed  one, 
very  long,  fleshy  at  the  base.    There  are 
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tut  species,  of  which  R«  mangle,  .or  man- 
grove  tree,  commonly  attahis  the  height  of 
fifty  feet ;  it  is  generally  found  on  the  bor- 
ders of  the  sea,  in  whose  vraters  alone  it 
seems  to  thrive,  and  there  only  in  such 
places  as  have  a  soft  aujd  yielding  bottom  ; 
its  larger  branches  frequently  emit  soft  and 
weakly  appendicles,  having  tilie  appearance 
of  so  many  slender,  leafless  branches,  al- 
ways bending  downwards;  but  as  these 
are  softer,  and  fumislied  each  with  a  hu^e 
column  of  a  lax,  spongy  pith  in  the  centre ; 
they  grow  more  luxuriantly  than  .the  other 
parts  of  the  tree,  and  reach  the  mud  in  a 
short  time,  where  they  throw  out  a  num- 
berless seri^  of  slender  fibres,  which  in 
time  become  roots,  to  supply  the. stem 
more  copiously  with  nourishment,  whilst 
they  become  so  many  props  or  lirohs  to  the 
parent  tree ;  the  tnmk  seldom  grows  to 
any  considerable  tliickncss ;  the  bark  is  ex-v 
cellent  for  tanning  leather ;  it  performs  this 
operation  more  perfectly  in  kix  weeks,  than 
oak  bark  will  do  in  ten.  The  mangrove  is 
a  native  both  of  the  East  and  West  Indies, 
of  the  Society  and  Friendly  islands,  the 
New  Hebrides,  and  New  Caledonia,  in  the 
Soutli  Seas. 

RHODIOLA,  in  botany,  a  genus  of  the 
Dioecia  Octandria  class  and  order.  Natu- 
nl  order  of  Succulentae.  Sempervivae,  Jus- 
sieu.  Essential  character:  male,  calyx 
four  parted ;  corolla  four-petalled ;  nectary 
four:  female,  calyx  four-parted;  corolla 
fonrpetalled;  nectary  four;  pistils  four; 
capsules  four,  many-seeded.  There  are 
two  species,  ns.  R.  roseai,  common,  or  yel- 
low rose-wort,  and  R.  bittemata. 

RHODODENDRUM,  in  botany,  a  ge- 
nus of  the  Dodecandria  Monogynia  class 
and  order.  Natural  order  of  Bicomes. 
Rliododendra,  Jnssien.  Essential  charac- 
ter: calyx  five-parted ;  corolla  fmmel-forra ; 
stamina  declined;  capsule  five-celled^ 
There  are  nine  species. 

RHODORA,  in  botany,  a  genns  of  the 
Decandria  Monogynia  cUss  and  order.  Na- 
tural order  of  Bicomest  Rhedodendra, 
Joisieu.  Essential  character:  calyx  ^ve- 
tooflied;  petals  three,  unequal;  stamina 
declined;  capsule  five-celled.  There  is 
only  one  species,  eis.  R.  canadensis,  a  na- 
tive of  Newfoundfaoid,  from  which  pbice  it 
was  introduced  by  Sir  Joseph  Banks. 

RHQEADE^,  in  botany,  the  name  of 
the  twenty-seventh  order  in  limneus*  Frag- 
ments  of  a  Natural  Method,  consisting  of 
the  poppy,  and  a  few  genera  which  resem- 
ble it  in  habit  and  stracture.    The  plants. 
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in  tfain  order,  upon  being  cut,  yield  plcn- 
tifiiUy  a  jaice  which  is  white  in  the  poppy, 
and  yeUow  in  others.    See  Poppy. 

RHOMB  jpor,  in  niineiralogy,  a  species 
of  tlie  Calx  genus,  of  a  greyisli  colour  pass- 
infir  to  yeUow :  it  is  never  massive,  but  al- 
ways in  regular,  middiosized  rhombs ;  the 
lustre  is'  -splendent,  and  between  vitreous 
and  pearly  ;  it  is  brittle,  easily  frangible  ; 
speci6c  gravity  $.6  ;  it  w  infusible,  without 
addition.  With  acids,  it  produces  very  lit- 
tle eflfervescencc,  eveu  when  pulverized. 
Constituent  parts : 

Carbonate  of  lime .5f 

Carbonate  of  magnesia 45 

Oxide  of  iron  and  manganese  5 

I  100 

It  is  found  hi  Switzerland,  Sweden,  and 
in  chlorite  rocl^s,  on  the  banks  of  Loch 
Lomond  in  Scotland. 

RHOMBOIDES,  in  geometry,  a  quadri- 
lateral figure,  whose  opposite  sides  aad  an- 
gles are  equal,  but  is  neither  equilateral  nor 
equiangular. 

RHOMBUS,  in  geometry,  an  oblique- 
angled  parallelogram,  or  a  quadrilateral  fi- 
gure, whose  sides  are  equal  and  parallel, 
but  the  angles  unequal,  two  of  the  opposite 
ones  being  obtose,  and  the  other  two  acnte. 
To  find  the  area  of  a  rhombus,  upon  the 
base,  let  fall  the  ||>erpendicular,  which  is 
the  attitude  of  the  figure ;  then  multiply 
the  base  by  the  altitude,  the  product  will 
be  the  area. 

.RHUBARB.  Tliis  is  the  root  of  the 
rheum  palmatum,  and  perhaps  also  of  some 
other  species  of  rheum,  brought  chiefly 
fi'om  the  northern  parts  of  China,  by  JLhe 
way  of  Russia,  though  of  late  it  has  been 
cultivated  also  in  Britain.  Tlie  .root  is 
large,  of  an  oblong  or  roundish  shape ;  of  a 
dark-brown  colour  externally,  with  black 
and  reddish  streaks ;  internally  it  is  reddish- 
yellow,  and,  when  fresli,  contains  a  juice  of 
the  same  colour.  No  accurate  chemical 
analysis  of  rimbarb  has  yet  been  made ;  but, 
from  the  experiments  of  Neumann,  it  ap- 
pears that  nearly  one-half  of  it  is  solable  in 
water,  and  that  alcohol  scarcely  takes  op 
any  thing  from  the  residue.  From  tlie  pro- 
perties of  the  watery  extract,  enumerated 
by  that  laborious  chemist,  we  may  infer, 
with  some  probability,  timt  it  consists 
chiefly  of  an  extractive  and  bitter  principle, 
and  that  it  contains  some  tannin.  A  small 
quantity  of  greenish-yellow,  resinous  mat- 
ter, seems  also  to  be  present.    Scheele  se« 
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para  ted  from  the  root  about  ODe-aixtii  of 
its  weight  of  oxalate  of  lime.  But  tlau  salt 
is  uot  taken  up  by  water.  See  Maxi 
Mbdica,  aud  Phabmacy. 

>  RHUMB,  in  navigation,  a  ▼ertical 
of  any  given  place,  or  the  iDtersecl 
such  a  circle  with  the  horizon;  in 
last  sense  rhumb  is  the  same  vrith  a 
of  the  compass. 

Rhd^^b  tine,  h  also  used   for   tfie 
which  a  ship  describes  when  aailii:^  io 
same  colbteral  point  of  the  compaaa,  or 
liqne  to  the  meridians. 

RHUS,  in  botany,  samodk,  m  fgtatm  of 
the  Pentandria  Trigynia  cbus  and  order. 
NaUihil  order  of  Dumosie.  Terebfntacear, 
Jussien.  Essential  character:  calyx  fivc^ 
parted ;  petals  €ve ;  berry  ooe-aeoded. 
There  are  thirty-four  species. 

RIBES,  in  botany^  tiie  eurrami  and  gm§m 
berrify  a  genus  of  tlie  Pentandria  Mofoogj- 
nia  class  and  order.  Natural  order  of  Piih 
maces.  Cacti,  Jussien»  £«sential 
ter :  petals  five,  inserted  witti  the 
into  the  calyx ;  style  bifid ;  l>ervy 
seeded,  inferior.  There  are  aeveateea  spe- 
cies, m.  ten  of  the  currant,  and  seven  of 
the  gooseberry ;  all  these  ahroba  are  too- 
well  known  to  need  a  particular  descrip- 
tion in  this  work. 

RICCI4,  in  botany,  so  named  in  boooor 
of  Pietro  Francisco  Ricdo;  a  gentn  of  the 
Cryptogamia  Hepaticae   class  and  oider. 
Generic  character :  male,  flowers  sessile  oa 
tlie  surface  of  the  frond ;  calyx  and  corolla 
none :  female,  flowers  on  the  same,  or, 
cording  to  Micheli,  on  a  distinct  plant ; 
lyx  none,  except  a  vesicular  cavity, 
the  snhstance  of  tlie  leaf;  corolla 
Linnaeus  has  dfe  species,  natives  of  Europe. 
Withering  reckons  tlie  same  nnmber,  all 
natives  of  Britain. 

RICHARDIA,  In  botany,  so  named  ftoai 
Richardson  ;  a  genus  of  the  Hexandria  Mo- 
nogynta  class  and  order.  Natural  order  of 
Stellata.  Rubiaoese,  Jnssien.  EMCaiial 
character:  calyx  six<{>arted;  corolla  one- 
petalled,  sub-cylindric ;  seeds  three.  Hiere 
is  only  one  species,  vis.  R.  scabra,  a  oatrre 
of  Vera  Cruz. 

RICHERIA,  in  botany,  so  oamd  in 
memory  of  Pierre  Richer  de  Belleval, 
ProfesMN'  of  Botany,  at  Montpelier ;  a  ge- 
mis  of  the  Dioeda  Pentandria  cisss  and  or- 
der. Essential  character:  ci^alc  corti- 
cate, six-valved,  three  celled ;  seedi  soli- 
tary, pendulous,  below  the  t^  of  the  cola- 
mella ;  style  tiifid.    There  »  but  one  spt* 


RIF 
«im,  ds.  R,  ffuidis,  a  native  of  Montser- 


RICIKUS,  in  botany,  a  gCDOs  of  the 
Monoecia  Monadflphia  class  and  order. 
Nutural  order  of  Tricoccsp.  Euphorbiu*,* 
Jussieu.  Essential  character  :  calyx  five- 
parted  ;  corolla  none :  male,  stamens  nu- 
mcrous :  female,  styles  three,  bifid ;  cap- 
aule  Uiree-celled ;  seed  one.  There  are 
aia  upecies. 

RICOTIA,  in  botany,  a  genus  of  the 
TeCradynamia  Siliqnosa  class  and  order. 
Natural  order  of  SUiquosae,  or  Cniciformes. 
Cnicifers,  Jiissien.  Essential  chamcter; 
ailique  one-celled,  oblong,  compressed,  with 
6at  valves.  There  is  but  one  species,  m. 
K.  vioptiaca,  Ccpytian  ricotia. 

RIDE,  in  the  sea4angna;ze,  is  a  term  va- 
riotisly  applied  :  thus,  a  ship  is  said  to  ride, 
when  her  anchoiahold  her  last,  so  tliat  she 
does  not  drive  by  the  force  eitlier  of  the 
wind  or  tide.  A  ship  Is  said  to  ride  across, 
when  she  rides  with  her  fore  and  main 
yards  hoisted  up  to  the  hounds,  and  both 
yards  and  arms  topped  alike.  She  is  said 
to  ride  well,  when  site  is  built  so  as  not  to 
over-beat  herself  in  a  bead-sea,  the  waves 
overraking  her  from  stem  to  stem.  To 
ride  athwart,  b  to  ride  with  her  side  to  the 
tide.  To  ride  betwixt  wind  and  tide,  is  to 
ride  so  as  the  wind  has  eqiud  force  over  her 
one  way,  and  the  tide  the  contrary  way.  If 
the  wind  has  more  power  over  the  sitip  than 
the  tide,  she  b  said  to  ride  wind-road,  or  to 
ride  a  great  wind.  And  she  is  aaid  to  ride 
a-portoise,  when  the  yards  of  a  ship  are 
struck  down  upon  the  deck. 

RIDER,  b  a  schedule,  or  small  piece  of 
parchment,  added  to  some  part  of  a  record ; 
as  when,  on  the  third  reading  of  a  bill  in 
Pariiament,  a  new  clause  b  added,  that  b 
tacked  to  the  bill,  on  a  separate  piece  of 
parchment,  and  b  called  a  rider. 

RIDING,  araied,  with  dangerons  and 
unusual  weapons,  b  an  offence  at  common 
bw. 

RIFLE,  a  fireaim,  which  haa  the  inside 
of  its  l>arfel  cnt  with  from  three  to  nine  or 
ten  spiral  grooves,  so  as  to  make  it  resem- 
ble a  female  screw,  varying  from  a  common 
screw  only  in  thb^  that  its  grooves  or  rifles 
are  lem  deflected,  and  approach  more  to  a 
right  Haci  it  being  now  nsaal  for  the 
grooves  with  vrhich  the  best-rifled  barreb 

Ve  ent,  to  take  aiNmt  one  whole  turn  in  a 

Ifrth  ef  thirty  iacbea.    The  number  of 

^^^groovet  dkler  aceordfaig  to  the  siae 

<^^ iMrrel,  and  ftncy  of  the  workman  ; 

*>>^  ^r  d^th  wad  width  are  not  regn^ 
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bted  by  any  invariable  rale,  llie  method 
of  loading  them  b  as  follows :  when  the  pro- 
per quantity  of  powder  (one  drachm  avoir* 
dnpoia)  b  put  down  at  the  muiale,  and  a 
piece  of  calico,  or  linen,  b  gently  rammed 
down  over  it  as  a  wad,  a  circular  piece  of 
strong  calico  b  greased  on  one  side,  and 
laid  on  the  month  of  tlie  piece,  with  the 
greased  side  downirards ;  and  a  bullet  of 
the  same  size  as  tlie  bore  of  the  piece  be* 
fore  the  grooves  were  cat,  being  placed 
npon  it,  b  then  forced  gently  down  tlie  bar* 
rel  with  it ;  by  which  means,  the  calico  in« 
doses  the  lower  half  of  the  bullet ;  and,  by 
its  interposition  between  the  bullet  and  tlie 
grooves,  prevents  the  lead  from  being  cut 
by  tliem,  and,  by  means  of  the  grease, 
slides  down,  without  its  lieing  neccasary  to 
use  any  violent  eflbrta,  which  would  destroy 
the  circular  shape  of  the  bullet.  In  order 
to  understand  the  canse  of  the  akiperiority 
of  a  rifle-barrel  gun  over  one  vrith  a  smooth 
barrel,  it  wiU  be  necessary  to  refer  to  Mr. 
Robms's  discovery  of  the  canse  of  the  irre- 
gubrities  which  occur  in  the  flight  of  pro- 
jectiles from  smooth  barrels,  which  we  shall 
give  in  hb  own  words,  **  TnetB  on  Gnn- 
nery,"  p.  196,  Sic.  •'Almoat  every  pro> 
jectile,  besides  flie  iaroes  we  have  hitherto 
considered,  namely,  its  gravitation,  and  that 
re^btance  of  the  air  which  directly  oppoaea 
ita  asotion,  b  aflected  by  a  third  force 
which  acta  obliquely  to  its  asotion,  and  in  a 
.  variable  direction ;  and  which,  oonae- 
qnently,  deflecta  the  projectile  fkom  its  re- 
gnlar  track,  and  from  the  vertical  plane  in 
vrhich  it  began  to  move ;  impelling  it  some- 
times to  one  side,  and  sometime  to  Ibe 
other,  occasioning  thereby  very  great  iae- 
qnalitiea  in  the  repeated  rangea  of  the  same 
piece,  though  each  time  IomM  and  point- 
ed in  the  same  manner^  andilhis  force,  ope- 
rating thus  irregularly,  I  conceive  to  be  th^ 
principal  aonrce  of  all  timt  ««certaiaty  and 
coofosion  in  the  art  of  gunnery,  vrhich  bath 
Iritlierio  been  usually  ascribed  to  the  differ- 
ence of  powder.  The  reality  of  thb  force, 
and  the  cause  wliich  prodocea  it,  will,  I 
hope,  appear  from  the  following  consider- 
ations :  *  It  will  easily  be  granted,  I  sup- 
pose, that  no  bollet  can  tie  discharged  from 
the  pieces  generally  in  use,  without  rabbiag 
against  their  sides,  and  theraby  acquiring  a 
vrhirling  motion,  as  well  as  a  progressive 
one  i  and  as  thb  whirl  will,  in  one  part  of 
ita  revolution,  eonspire  in  some  degree 
vrith  the  progressive  motion,  and  in  ano- 
ther part  be  eqaally  opposed  to  it,  the  r^ 
•btance  of  the  air  oo  the  fore-part  of  tbf 


RIN  RIN 

trallet  wiU  be  hereby  cfiecteil,  and  will  be  iiralies   diameter,    nupended  by  a  liiiv 
increased  in  thai  part  where  the  whirling  swivel,  at  the  distance  of  45*  from  tkie  point 
motion  conspires  with  the  protn^ssive,  and  of  which  is  a  perfoiatioii,  which  u  the  co- 
diminished  where  it  is  opposed  tii  it.    And,  tre  of  a  quadrant  of  90^<iivided  in  tfaeimfr 
by  tfab  means,  the  whole  effort  of  the  re*  concave  siiifacc.     To  #iise  it,  let  it  he  bfld 
sistance,  iostrad  of  being  in  a  direction  op-  np  by  tlie  swivel,  and  tnraed  raond  to  the 
posite  to  the  direction  of  the  body,  will  be-  son,  till  its  rays,  lallini^  throngh  the  hole, 
come  oblique  thereto,  and  will  produce  make  a  spot  among  the   degrees,   vhiek 
those  effects  already  mentioned.   If  it  were  marks  the  altitude  reqnired.    Thn  iastni- 
possible  to  predict  the  position  of  the  axis,  ment  is  preferred  before  the  astrobhe,  ht- 
round  which  the  bullet  should  whirl,  and  if  cause  the  divisions  are  here  larger  thao  « 
that  axis  were  unchangeable  during  the  that  instrument.     See  Astrou^bb. 
whole  flight  of  the  bullet,  then  the  aberra-        Ring,  tf  Saturn^  is  a  thin,  broad,  ops^be 
tionof  the  bullet,  by  this  oblique  force,  circular  aroli,eucompaasifig  the  body  of  ttet 
would  be  in  a  given  direction,  and  the  in-  planet,  like  the  wooden  liorizon  of  an  trtifr 
cnrvation  produced  thereby,  would  regu-  cial  globe,  witiiout  tooaiing  it,  and  wppw 
larly  extend  the  same  way,  irom  one  end  of  ing  double  when   seen  tliiough  a  good  ti* 
its  tiack  to  the  other.    I'or  instance:  if  icsropc.  See  Saturn. 
the  axis  of  the  whirl  were  perpendiciilarto        Rings  of  colours,  in  optics,  a  phenoneoos 
the  horizon,  then  tlie  deflection  would  be  first  observed  in  thin  plates  of  varioas  aib- 
to  the  right  or  left ;  if  that  axis  were  hori-  stances,  by  Boyle,  and  Hook,  but  after 
tontal,  and  perpendicular  to  the  direction  ^y^rds  more  fully  explained  by  Sir  bm 
of  tlie  bullet,  then  the  deflection  would  be  Newton.    Mr.   Boyle  having  exhibited  t 
upwards  or  downwards.    But  as  the  first  variety  of  colours  in  colonrleas  liqoon,  hj 
position  of  this  axis  is  uncertain,  and  as  it  shaking  them  till  they  rose  in  bobUs,  a 
may  perpetuaHy  shift  in  the  coune  of  the  well  as  in  bubbles  of  soap  and  water,  ad 
bullet's  flight,  the  deviation  of  the  bullet  is  also  in  turpentine,  procured  gfass  Uowa  » 
not  necessarily  in  one  certain  direction,  nor  thin  as  to  exhibit  simile  coloon;  and  hi 
tending  to  the  same  side  in  one  part  of  its  6bscrves^  that  a  feather  of  a  proper  fhspe 
track  that  it  does  m  another ;  but  it  more  and  size,  and  also  a  black  ribband,  hcMit 
usually  is  continually  changing  the  tendency  a  proper  distance  between  his  eye  aad  tlie 
of  its  deflection,  as  the  axis  round  which  it  sud,  showed  a  variety  of  little  raiobos?. « 
whirls,  must  frequently  shift  its  positipn  to  he  calls  them,  with  very  vivid  coloors.   Dr. 
the  progressive  motkm  by  many  inevitable  Hook,  about  nine  ycar^  after  the  pabUcatios 
flCddento."  of  Mr.  Boyle's  Treatise  on  Coloofs,  erii- 

RIGGING  if  a  sMp,  is  all  her  cordage  bited  tiie   coloured  bubbles  of  soap  asd 

and  ropes,  belonging  to  her  masti,  yards,  water,  and  observed,  timt  though  atibtrf 

Stc    A  ship  is  said  to  be  well  rigged,  when  appeared  white  and  clear,  yet  as  the  lih>" 

all  her  ropes  are  of  a  fit  size  and  proportion:  water  became    thinner,    there  appeared 

and  she  is  said  to  be  over-rigged,  when  her  upon  it  all  the  colours  of  the  nunhem-  Be 

ropes  are  too  large,  which  is  of  great  prejn-  also  described  the  beautiful  colours  Ifcst  ip> 

dice  to  hersaili^,  and  is  apt  to  make  her  pear  hi  thm  plates  of  Muscovy  glass;  «^ 

^M,  appeared,  tlirongh  the  microsoopet^J^ 

RIGHT,  inr  igeometry,  signi^es  the  same  ranged  u  rings  snrronnding  the  white  ipeds 

with  straight :  thus,  a  straight  hue  is  called  or  flaws  in  tliem,  and  with  the  ssme  or^j^ 

a  right  one.  colours  as  those  of  the  rainbow,  and  wvdi 

Right,  in  general  signification,  includes  were  often  repeated  ten  times.    ^V^ 

not  only  a  right,  for  which  a  vrrit  of  right  wise  took  two  thin  pieces  of  %\athP^^ 

lies,  but  also  any  claim  or  title,  eiUier  by  plane  and  polished,  and  pott&g  theni  0P< 

virtue  of  a  condition,  mortgage,  or  ttelike,  upon  another,  pressed  Uiem  till  ^^'*^^^^, 

lor  which  no  action  is  given  byhiw,  but  to  appd^  a  red  coloured  spot  in  tl'^'"'^' 

only  an  entry.    A  writ  of  right  is  tiie  most  and  pressing  them  closer,  he  ^^^^^^2^ 

ancient  remedy  in  the  law,  for  the  recovery  ral  rings  of  colours  encompasnog  Ae  0| 

of  lands,  and  is  not  barred  till  sixty  years  place,  till,  at  last,  all  Vtut  colours  ^^^^'^^^ 

have  elapsed  since  the  claimant  or  his  ances-  out  of  the  middle  of  the  circltfi  ^^^ 

tor  was  disseised,  or  ousted  of  possession.  central  spot  appeared  white.    ^  ^^^ 

navigation,  an  lour  that  appeared  was  r^^'i  ^^'^./i^n 


RING,  in  astronomy  and  navigation,  an    lour  that  appeared  was  red,  "'^JlJ^n 
instrument  used  for  taking  the  sun's  altitude,     then  green,  then  blue,  thcs  P^^JJL,;^ 
&-C     It  is  nsually  of  brass,  about  nine    agam  red,  yelloi^r,  green,  blie^  s'''^ 
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mn<l  again  to  the  same  prder ;  ao  that  be  been  carried  to  a  certain  term,  Newton 
sometimes  connted  nine  or  ten  of  these  cir-  stopped,  and  obsenred  as  follows.    At  the 
cle»,  the  red  immediately  next  to  the  por*  point  of  contact  was  a  bhu:k  spot  that  was 
pie  ;  and  the  last  colour  that  appeared  be-  encompassed  by  several  series  of  coloiin. 
lure  the  white  was  blue  ;  so  that  it  liegan  The  oiiler  of  the  colours  from  the  centre  to 
vritli  red,  and  ended  with  purple.'    TlM«e  the  borden  of  the  two  glasses  was  this  :  in 
rings,  lie  says,  would  change  their  places,  by  the  first  series,  blue,  white,  yellow,  and 
cbanKing  the  position  of  the  eye,  so  that  the  rod  ;   in  the  second,  violet,  blue,  green, 
glasses  remaining  the  saroe,  that  part  which  yellow,  and  red  -,  in  tlie  third,  purple,  blue, 
was  red  in  one  position  of  the  eye,  was  green,  yellow,  and  red ;  in  the  fourtli,  green 
bine  in  a  second,  green  in  the  third,  &c.  and  red  ;  in  tlie  fifth,  greenish  blue  and 
Sir  Isaac  Newton,  having  demonstrated  red  ;  in  tlie  sixth,  greenish,  blue,  and  pale 
that  every  dififerent  colour  consists  of  lays  >'cd  ;  in  the  seventh,  greenish  blue,   and 
latiicb  have  a  different  and  specific  degree  of  '  reddish  white.    Beyond  this  number/  the 
reirangibility,  and  that  natural  bodies  ap-  thits  of  which  were  rei^larly  paler,  tlie  co- 
pear  of  this  or  that  colour,  according  to  loar  became  white.    Newtoo  measured  the 
their  disposition  to  reflect  this  or  that  spe-  diameters  of  tlie  annular  bands,  formed  of 
cies  ofrays,  pursued  the  Hint  suggested  by  these  different  colours,  by  taking  the  points 
the  experiments  of  Dr.  Hook,  with  regard  where  they  had  most  lustre ;  and  he  found 
to  thin  transparent  substances.    Upon  com-  tliat  the  squares  of  those  diameters  were  to 
pressing  two  prisms  hard  together,  in  order  one  another  as  the  terms  of  the  ascending 
to  make  their  sides  touch  one  another,  he  progression,  1,  3,  5,  7,  9,  11,  &c. ;  from 
obearved,  that  in  the  phMse  of  contact  they  which  it  resolts^  that  the  intervals  l>etween 
were  perfectly  transparent,  whicb  appeared  the  two  glasses,  reUtively  to  the  correspond* 
like  a  dark  spot,  and  when  it  was  looked  u>g  points,  followed  the  same  progression, 
through^  it  seemed  like  a  hole  in  that  air.  From  these  proportions,  it  was  merely  ne- 
wbich  was  formed  mto  a  thin  plate,  by  cessary  to  ascertain  tlic  abtolnte  length  of 
being  impressed  between  the  ghuaes.  When  a  single  diameter,  to  kno#  the  lengtiis  of  all 
thb  plate  of  air,  by  turning  the  prisms  about  the  others,  as  well  as  the  difleient  thickness 
their  conmion  axis,  became  so  little  inclined  of  the  plates  of  air  at  the  points  where  the 
to  the  incident  rays,  that  some  of  them  be-  different  colours  were  seen.    He  drew  op 
gan  to  l»e  transmitted,  there  arose  in  it  a  table  of  these  degrees  of  thickness,  by 
many  slender  arcs  of  colonrs,  which  in-  which  it  appears,  tliat  tlie  most  intense  blue, 
creased,  as  the  motion  of  the  prisau  was  for  example,  that  of  the  first  series,  is  ex- 
continued,   and   bended  more  and  more  pressed  by  a  thickness  of  0.000024  of  an 
about  tlie  transparent  spot,  till  they  were  inch,  supposing  the  visual  ray  to  be  nearly 
completed  into  circles,  or  rings,  syrround-  perpendicular  to  the  two  glasses.  Sir  Isaac 
log  it ;  and  afterwards  they  became  continu-  N ewton  havmg  measured  also  the  diameters 
'  ally  more  and  more  contracted.    He  then  of  the  rings  at  the  mtermediate  places  where 
took  two  object-glasses  of  a  telescope,  the  the  colours  were  obscure,  found  that  their 
one  plano-convex,  the  other  a  little  coutcx  sqnares  were  to  one  another  as  the  even 
on  both  sides,  he  placed  one  of  the  &ces  of  numbers  S,  4,  6, 8, 10, 12,  &c. ;  and  hence 
this  upon  tlie  plane  face  of  the  former,  and  the  intervals  between  the  glasses,  at  the 
pre&sed  the  two  glasses  at  first  gently,  and  oorrespondmg  pointa,  observed  a  simihtf 
then,  by  degrees,  more  closely  against  one  progression.    The  diameteia  of  the  rings  io* 
another.  The  effect  of  thb  gtadoal  piremire  creased  or  diminished,  as  the  visual  ray  was 
.  was  an  appearance  In  the  plate  of  air  be-  n>ore  or  less  inclined  to  tlie  suifiice  of  tlie 
tween  the  glasses  of  different  coloured  cir-  two  glasses,  so  that  the  greatest  contrac- 
clrs»  which  had  the  point  of  contact  for  the  tion  took  phice  when  tlie  eye  was  situated 
common  centre,  and   which  increased  in  perpcndicnhiriy  above  ttie  glasses.     The 
nnmher  according  to  the  greater  degree  of  diameters  also  retained  ihe  same  propor- 
pressore,  in  such  a  manner  that  the  circle  tions  to  one  another, 
ahich  appeared  last  always  surrounded  the  From  other  curions  observations  on  these 
point  of  contact,  and  on  a  still  furtlier  rings,  made  by  different    kinds  of  light 
preifOTe  extended  its  circumference  while  thrown  upon  them,  he  inferred,  that  the 
it  coutTUcted  itself  breadthwise,  to  form  a  thicknesses  of  the  air  between  the  glasses, 
kind  of  ring  round  a  new  circle  that  arose  where  the  rings  are  saoccasively  made,  by 
Hear  its   middle.     Hie    pres^are    having  the  limits  of  the  seven  colours,  red*  otange^ 
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^rcDow,  green,  blue,  indigo,  and  violet,  is 
order,  treoDe  to  anotiia'  as  t^  cabe  nMMi 
of  the  nquaresof  tibecig^t  Icaglkft  ofa  chord, 
wliicii  sound  tlie  notes  in  an  octave,  sol,  la, 
&,  sol,  la,  mi,  fi^  sol ;  tbat  is,  as  the  cobe 
mots  of  tlie  squares  of  the    nomben  1, 

hhi^^hl^i'  Th««  ™?«  appeared  of 
that  prisantic  colour,  with  wliicfa  they  were 
iniiniinated,  and  by  projecting  the  prismatic 
cokmis  immediately  upon  the  glasses,  he 
fovnd  that  the  tight,  which  fell  on  the  dark 
spaces  between  the  ooloared  rings,  was 
transmitled  throngh  tlie  glasses  witliootany 
change  of  colonr.  FVom  this  drcomstance 
he  thoDgiit  that  the  origin  of  these  rings  is 
manifest;  becanse  the  air  between  the 
gbsves  is  disposed  according  to  its  yarioos 
thickness,  in  some  places  to  reflect,  and  in 
otheri  to  transmit  the  light  of  any  partico- 
lar  colour,  and  in  the  same  place  to  reflect 
that  of  one  colonr,  where  it  tmsmtti  that 
of  another. 

In  exanuning  the  phenomena  of  coloors 
imule  by  a  denser  mediom  snrronnded  by  a 
rarer,  soc;h  as  those  which  appear  in  plates 
Df  Muscovy  glass,  bubbles  of  soap  and 
v^ter,  &c.  the  oolonra  were  found  to  be 
much  more  vivid  than  the  otfaers,which  were 
made  with  a  rarer  mediom  surrounded  by  a 
denser.  From  the  preceding  phenomena 
it  is  an  obvions  deduction,  that  the  transpa- 
rent parts  of  bodies,  according  to  their  se- 
veral series,  reflect  rays  of  one  colour  and 
transmit  those  of  another ;  on  the  same  ac- 
count that  thin  plates,  or  bubbles,  reflect  or 
transmit  those  rays ;  and  this  Sir  Isaac 
Newton  supposed  to  be  the  reason  of  all 
tlieir  i^oloun.  Another  inference  is,  that 
the  particles  even  of  those  bodies  which  we 
call  opaque  are  in  reality  transparent, which 
persons  who  are  in  the  habit  of  using  the 
microscope  must  continually  perceive.  See 
Newton's  Optics^  see  also  Colour,  &c, 

RIOT,  rautf  and  nnlai^Ml  astemblf. 
When  three  persons,  or  more,  assemble 
themielves  together,  with  an  intent  mn* 
toally  to  assist  one  another,  against  any 
who  shall  oppose  them  in  the  execution  of 
some  enterprise  of  a  private  nature,  with 
force  or  violence,  against  the  peace,  or  to 
the  manifest  terror  of  the  people,  whether 
the  act  intended  were  of  it»elf  lawful  or  un- 
lawful ;  if  they  only  meet  for  such  a  pur- 
pose or  intent,  though  they  shall  after  de- 
part of  their  own  accord  without  doing  any 
thing,  this  is  an  unlawful  assembly.  By 
34  E;dward  III.  c.  1,  it  is  enacted,  that  if  a 
Justice  fihd  persont  riotously  assembled,  be 


has  Dot  ottly  poiser  to  aircst  the  4- 
fenders,  and  bind  them  to  their  good  heb' 
vioor,  or*inipriaon  tfaea  if  they  do  not  ofe 
good  bail ;  but  he  may  also  antboriseotkn 
to  arrest  tbeoa^  by  a  bare  verbal  cosand, 
without  other  wmrrant ;  and  by  force  ikst- 
of,  the  penooB  ao  coounanded  msj  psme 
and  arrest  the  offenden  in  his  abteoce,  u 
weU  as  presencre.     It  is  also  said,  thst  ailtv 
any  riot  is  OTer,  any  one  Justice  sHfKd 
his  warrant  to  arrest  any  permn  wlw  n 
concerned  in  it,  and  that  he  may  aesd  ha 
to  gaol  till  he  afaall  find  anreties  far  lsi$«d 
behaviour.    The  punishment  of  Bobf6i 
aasembNes,  if  to  the  nnmber  of  twdve,nn 
be  capital ;  according  to  the  drcuafta 
which  attend  them;  bat  from  tbessnber 
of  diree  to  eleveii,it  is  by  fine  and  imfnm- 
ment  only.    The  same  is  the  esse  is  n* 
and  routs  by  the  coauaon  law,  towhckik 
piliory,  in  very  enonnous  cases,  hn  ben 
sometimes  snperaddecL 

By  the  act  1  Oeorge  II.  st.  2,  c.  5,  ciu? 
justice,  mayor,  sheriff,  &c.  shall,  ^pss  » 
tice  of  a  riot,  or  nnlawfiil,  4Ba<altBNi  a- 
semUy  of  twelve  persons,  proceed  to  Ike 
pkce,  and  make  proclamation  fbrliim a 
depart,  upon  the  pains  of  that  set  cm- 
monly  called  the  liot-act.    If  say  ptnc* 
shall  wilfully  oppose  or  hart  any  penos  go- 
ing  to  make  procfaunation,  and  preraat  tbe 
same,  he  sbafl  be  guilty  of  felony,  ai<^ 
benefit  of  clergy.    If  twelve  cootioBe  te^ 
tber  after  proclamation,  fbr  one  hoer,  it ' 
felony,  in  like  manner.    And  every  jtfft^ 
dec.  shall  apprehend  persons,  aad  tf  Ih 
rioters  are  kiUed,  the  Justice,  &c.  M  »< 
answer  for  it.    A  riot,  though  offerer  p* 
sons  than  twelve,  to  destroy  siiy  chiidv 
chapel,   meeting,  or  dwelliiv*''^''"^  ^ 
house,  &c  is  a  capital  felony ;  andtk(h» 
dred  shaU  answer  the  damages,  as  a  c>* 
ofrobbery. 

If  two  justices  go  out  to  quell  a  liot,  nej 
may  assemble  the  jMnsse  comil^afa^  *o^  ^^ 
person  capable  of  travelliQg  n^  "P^  ^ 
warned,  to  join  them,  on  pain  of  iiBiin>>^ 
ment.  13  Henry  IV.  c  7,  s.  1,  <>  "»* 
c.  8,  s.  2. 

RISBAN,  in  fbrtiflcation,  a  ^}^* 
ground  upon  which  a  fort  is  eonstniciw^ 
tlie  defence  and  security  of  a  port  or  kl^ 
hour.  It  likewise  means  the  fort  itt»- 
The  famous  Risban,  of  Dnnkirii, «»  ^ 
entirely  of  brick  and  stone ;  banoj  wittj 
its  walls  excellent  barracks,  a  Ivgt  cm^ 
weU  suppUed  with  water,  'Pf^'fl^ 
stores,  provisions,  andammoaitioD.  A  tt^ 


RIVER. 


•omiiNmkttkMi  wis  kept  np  with  the  town 
by  meant  of  Che  j«f^tf>  which  corretponded 
with  the  wooden  bridge  that  joined  the  en- 
trsnee  into  the  fort.  The  mmpart  wat  ca- 
pable of  receinng  lbrty-«ix  pieces  of  ord- 
mace,  which  were  dispoeed  in  three  differ- 
eat  aUfnenients  or  tier^  owing  to  the  tri- 
angular figure  of  the  fort;  so  that  a  fire 
ooold  be  kept  up  on  all  wdee. 

RITTERA,  in  botany,  a  genus  of  the 
Polyandria  Monogynia  cUnt  and  order. 
Natural  order  of  LeguniooMe.  Esvential 
chnntcter:  calyx  four-leaved;  petals  one, 
lateral ;  legtune  one-celled,  two-valTcd. 
Thare  are  five  species. 

RIVER,  a  current,  or  stream  of  frosh 
wrater,  flowing  in  a  bed  or  channel,  firom 
its  source  into  the  sea.    When  a  stream  is 
not  lar^p  enough  to  bear  boats,  or  small 
vessels  faiden,  it  is  called  a  rivulet  or  broolu 
The  great,  as  well  as  the  middle^iied  riven, 
proceed  either  from  a  confluence  of  brooks 
und  rivulets,  or  from  hkt» ;  but  no  river  of 
considetable   nagnitQde   flows  from   one 
spring,  or  one  lake,  but  is  augmented  by 
the  accession  of  others.    Hius  the  Wolga 
receives  above   two   hundred   rivers  and 
lm>oks  before  it  discharges  itself  into  the 
Caspian  Sea ;  and  the  Danut>e  receives  no 
less,  before  it  enteis  the  Euxine  Sea.  Some 
riveis  are  much  augmented  by  frequent 
tains,  or  melted  uiow.    In  the  country  of 
Pen  and  Chili,  there  are  small  rivers,  that 
only  flow  in  the  day ;  because  they  are  only 
fed  by  the  snow  upon  the  mountains  of  the 
AndM,  which  is  then  OMited  by  the  heat  of 
the  sun.   There  are  also  several  rivers  upon 
both  sides  the  estreme  parts  of  Africa,  and 
In  India,  wUchy  lor  the  nune  reason,  are 
greater  by  day  than  by  night    The  riven 
also  in  these  piMes  are  almost  dried  up  In 
.  summer,  but  swell  and  overflow  their  banks 
in  winter,  or  m  the  wet  season.    Thus  the 
Wolga  m  May  and  June  is  filled  with  vrater, 
and  overflows  its  shelves  and  islands,  though 
at  other  thaes  of  the  year,  it  is  so  shallow, 
m  scarcely  to  afford  a  passage  for  loaded 
ships.    The  Nile,  the  Ganges,  the  Indus, 
&c.  are  so  osnch  swelled  with   rain  or 
melted  snow,  that  they  overflow  their  banks, 
and  these  deluges  happen  at  different  times 
of  the  year,  because  they  proceed  from 
variow  causes.     Those  timt  are  swelled 
with  raia  are   generally   highest  in  win- 
ter, because  it  is  usually  then  more  fre- 
quent than  at  other  tunes  of  tlie  year ;  but 
if  tbey  proceed  fimn  snow,  which,  in  some 
phees,  is  melted  in  the  spring,  m  others,  in 
sasMwr,  or  betweta  both,  the  deluges  of 


the  riven  happen  accordingly.  Again,  some 
riven  hide  themselves  under  ground,  and 
rise  up  in  other  places,  as  if  they  were  new 
rivers.  Thus  the  Tigris,  meeting  with 
mount  Thnrus,  runs  under  it,  and  flows  out 
i^t  the  other  side  of  the  moontain :  also 
after  it  has  run  through  the  lake  Tpspia, 
it  again  immerges,  and  betug  earned  about 
eighteen  miles  under  ground,  breaks  out 
again,  dec  Hie  channels  of  riven,  except 
such  as  were  Ibrmed  at  the  creation,  Vare- 
nius  thinks,  are  artificial.  His  reasons  are, 
that,  when  a  new  spring  breaks  out,  tlie 
water  does  not  make  itself  a  channel,  but 
spreads  over  the  adjacent  land;  so  that 
men  were  necessitated  to  cut  a  cliannel  lor 
it  to  secure  Uieir  grounds.  He  adds,  that 
a  great  number  of  channeb  of  riven  are 
certainly  known  from  history  to  have  l>een 
dug  by  men.  The  vrater  of  most  riven 
flow  impregnated  with  particles  of  metals, 
minerals,  &c.  Thus  some  riven  bring 
sands  intermixed  vrith  grains  of  gold ;  as  in 
Japan,  Peru,  and  Mexico,  Africa,  Cuba, 
drc  particuhu-ly  in  Guiuea  is  a  river,  where 
the  negroes  separate  the  gold*dust  from  the 
sand,  and  sell  it  to  the  Europeans,  wlio 
traffic  thither  for  that  very  purpose.  The 
Rhine  la  nnny  places  is  said  to  Inioga 
gold  mud.  As  to  riven  that  bring  grains 
of  silver,  iron,  copper,  lead,  &c.  wC  find 
no  mention  of  them  in  autbon,  though, 
doubtlesBy  there  are  many,  and  it  may  be  to 
them  that  nuneral  waten  owe  many  of 
their  medicinal  virtues. 

Modern  phtlosophen  eadeavolur  to  re- 
duce the  motion  sod  flux  of  riven  to  pre- 
cise laws ;  and  vrith  this  view  they  have 
applied  geonsetry  and  mechanics  to  the 
subject ;  so  that  the  doctrine  of  riven  is 
become  a  part  of  the  new  philosophy. 

The  authon,  who  have  most  disttn- 
guished  themselves  in  this  brsach,  are  the 
Italians,  and  among  them  more  especially 
Gulielmitti,  and  Ximenes. 

Rivers,  says  Onlielmini,  usually  Inve  their 
sources  ia  mbuntaias  or  elevated  grounds ; 
in  the  descent  from  which  it  is  mostly  that 
they  acquire  the  velocity,  or  acceleration, 
which  miintains  their  future  current.  In 
proportioa  as  they  advance  further,  this 
velocity  diminishes,  on  account  of  the  con- 
tinual frictioa  of  the  water  agahat  the  bot- 
tom aad  sides  of  the  chaaael ;  as  weU  as 
from  the  various  obstacles  they  meet  with 
ia  their  progrem,  and  from  their  arriving  at 
length  ia  phuas  where  the  descent  is  less, 
aad  coaseqnently  their  inclination  to  the 
horiaoo  greater. 
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When  die  icquired  vtlocUjr  is  qoite 
»pent,  through  the  many  obstacles,  so 
that  the  current  becomes  horizontal,  there 
will  then  notliing  remain  to  propagate 
the  motion,  and  continue  the  stream,  but 
tlie  depth,  or  the  perpendicular  pressure 
of  the  watef,  which  is  always  propor- 
tional to  the  depth.  And  tliis  resource  in- 
creases, as  the  occasion  for  it  increases ; 
for  in  proportion  as  tlie  water  loses  of  the 
velocity  acquired  by  the  descent,  it  rises 
and  increases  in  its  depth. 


On  tlie  otiier  band,  the  water  is  mi 
nnally  wearing  away  the  brims  of  iti  di 
pel,  and  tliis  with  the  more  force,  as^  ^ 
the  direction  of  its  stream,  it  napiogo  a^ 
durectly  ansainst  litem.  By  thii  mMai 
has  a  continual  tendency  to  reader  thg 
parallel  to  iU  own  coone.  At  the  im 
time  that  it  has  thus  rectified  iti  ed<^.  i 
has  widened  its  own  bed,  and  tbeneeW 
coming  leaa  deep,  it  kioes  part  of  iti  fan 
and  pressure  :  this  it  cootiniies  ts  (b  til 
there  is  an  equilibrium  between  tiie  ten 


It  appears  from  the  kws  of  motion,  per-  of  the  water  and  the  resistance  of  iu  boL-i 

taining  to  bodies  moved  on  uiclined  planes,  and  then  tiiey  will  remain  withoat  finte 

that  when  water  flows  freely  upon  an  in-  change.    And  it  appears,  by  ti^tn^- 

dined  bed,- it  acquires  a  velocity,  which  is  that  these  equilibrinma  are  all  real,  hj* 

always  as^e  square  root  of  the  qiumtity  of  find  that  rivers  only  deepen  and  witieuta 

descent  of  tlie  bed.    But  in  an  horizontal  certain  pitdi. 


bed,  opened  by  sluices  or  otherwise,  at  one 
or  both  ends,  the  water  flows  out  by  its 
gravity  alone. 
The  greatest  velocity  of  a  river  is  about 


The  onion  of  two  rivers  into  one  ■k'? 
the  whole  flow  the  swifter,  because,  aso^ 
of  the  friction  of  four  shores,  they  bvtc^} 
two  to  overcome,  and  one  botton 


the  middle  of  its  depth  and  breadtli,  or  tliat    of  two ;  also  the  stream,  being  forrtxri' 


taut  from  the  banks,  goes  on  with  tbe  >« 
interruption,  besides,  that  a  greitenp 
tity  of- water,  moving  with  a  Rrestef'-* 
city,  digs  deeper  in  tiie  bed,  and  of  »a> 
retrenches  of  iU  former  width.  Hesft  t^ 
it  is,  that  rivers,  by  being  united,  tike «? 
less  space  on  the  surface  of  the  earth,  oi 


point  which  is  the  furthest  po^ible  from  the 
surface  of  the  water,  and  from  the  bottom 
and  aides  of  the  bed  or  channel.  Whereas, 
on  the  contrary,  the  least  velocity  of  the 
water  is  at  the  bottom  and  sides  of  the  bed, 
because  tliere  the  resistance  arising  from 

friction  is  the  greatest,  which  is  commoni*     ^ i 

cated  to  the  other  parts  of  the  section  of  are  more  advantageous  to  low  tr^ 
the  river  inversely  as  the  distances  from  which  drain  tlieir  superflnons  rooisforr^' 
the  bottom  and  sides.  To  find  whether  tliem,  and  have  a  bo  less  occasion  for  dfke 
the  water  of  a  river,  almost  horizontal,  to  prevent  their  overflowing, 
flows  by  means  of  the  velocity  acquired  in 
its  descent,  or  by  the  pressure  of  its  depth, 
set  up  an  obstacle  perpendicular  to  it;  then 
if  tlie  wnter  rise  and  swell  immediately 
against  the  obstacle,  it  runs  by  virtue  of  its 
iiill ;  bnt  if  it  first  stop  a  little  while,  in  vir- 
tue of  its  pressure. 

Rivers,  accordihg  to  this  autlior,  almost 
always  make  their  own  beds.  If  the  bot- 
tom have  originally  been  a  large  declivity, 
the  water,  hence  falling  witli  a  great  force, 
will  have  swept  away  tlie  most  elevated 
parts  of  the  soil,  and  carrying  them  lower 
down,  will  gradually  render  the  bottom 
more  nearly  horizontal. 

The  water,  having  made  its  bed  horizon- 
tal, becomes  so  itself,  and  consequently 
rakes  with  the  less  force  against  the  bot- 
tom, till  at  length  that  force  becomes  only    depths ;  for  when  the  rod  '^'"^|^]^' 
equal  to  the  resistance  of  the  bottom,  which    according  to  the  direction  of  ^^"'^^ 
is  now  arrived  at  a  state  of  permanency,     it  is  a  pnK>f  that  the  surface  m^  .^^ 
at  least  for  a  considerably  time ;  and  the  .  .    k^  i 

longer  according  to  the  qiiaUty  of  the  soil, 
clay  and  cl)alk  resisting  longer  than  sand  or 
nnid. 


A  very  good  and  simple  method  of  ■* 
swing  tlie  velocity  of  the  cuTrentof  s  ni* 
or  canal,  is  Uie  following.    Tskes ^^ 
drical  piece  of  dry  light  wood,  sndj* » 
length  somediing  less  than  the  dep«^of  i^ 
water  in  the  river;  about  one  ««*  •[/!*^ 
Uiere  be  suspended  as  many  awsll  ww^* 
as  may  keep  the  cylmdcr  in  a  »»«*« 
upright  position,  with  its  ^^J^T^^ 
waten    To  the  centre  of  this  «^J"L 
smaU  straight  rod,  precisely  m  ^  *J*jr 
of  the  cylinder's  axis ;  to  ^  ^  ^ 
when  the  instrument  is  snspended  o  i 
water,  the  deviations  of  the  rod  from  "P^ 
pendicukrity  to  the  surface  o''***  *^r[ 
cate  which  end  of  tiie  «yl>"'^_5^^ 
most,  by  which  may  be  «*«*»''*^X«t 
ferent  velocities  of  the  water  at  f^^T 
deptiis ;  for  when  tiie  rod  "P^*'"**'^^' 
according  to  tiie  direction  of  ^« J*^ 
itUa  proof  tiiat  tiie  •^^^^Z.utf 
has  the  greatest  velocity;  ^^^^^A 
dines  backward,  it  sliows  m  ^  jtr«- 
current  is  at  the  bottom  ;  and  "^^^  ^ 
mains  perpeodicuhur,  it  is  a  ^ 
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^^loeities  at  the  top  uid  bottom  are  eqml. 
^Tlils  instrnmeDt,  beiog  placed  io  the  cur- 
rent of  a  river  or  caoaU  receives  all  the  per- 
ctissioiw  of  the  water  thronghoot  the  whole 
depth,  and  will  have  an  eqnal  velocity  with 
that  of  the  whole  current  from  the  saHace 
to  the  bottom  at  the  place  where  K  is  pat 
in,  and  by  tliat  means  may  be  fonnd,  both 
with  exactness  and  ease,  the  mean  velocity 
of  that  part  of  tlie  river  for  any  determinate 
distance  and  time.    But  to  obuin  the  mean 
-velocity  of  the  whole  section  of  the  river, 
the  instnmient  must  be  pnt  successively 
both  in  the  middle  and  towards  tlie  sides, 
becaose  the  velocities  at  those  places  are 
4>fken  very  different  from  each  other.  Hav- 
ing by  this  means  found  tlie  several  veloci- 
ties, from  the  spaces  run  over  in  certain 
times,  the'  arithmetical  mean  proportional 
of  lUl  these  trials,  which  is  found  by  divid- 
ing the  common  snm  of  them,  all  by  the 
Dunber  of  the  trials,  vrill  be  the  mean  velo- 
city of  the  river  or  canal.    And  if  this  me- 
dium velocity  be  multiplied  by  tlie  area  of 
the  transverse  section  of  the  waters  at  any 
place,   the  product  will  be  the  quantity 
jonning  through  that  place  in  a  second  of 
time. 

If  it  be  required  to  find  the  velocity  of 
the  current  only  at  the  surface,  or  at  the  mid- 
dle, or  at  the  bottom,  a  sphere  of  wood 
loaded,  or  a  common  bottle  corked  with  a 
little  water  in  it,  of  such  a  weight  as  will 
remain  suspended  in  eqiiiKbrinm  wiUi  the 
water  at  the  snrfiice  or  depth  which  we 
want  to  measure,  will  be  better  for  the 
purpose  than  the  cylinder,  because  it  is 
only  affected  by  tlie  vrater  of  that  sole  psrt 
of  the  current  where  it  remains  suspended. 
It  follows  from  what  has  been  said  in  the 
former  part  of  this  article,  that  the  deeper 
the  waters  are  in  their  bed  in  proportion 
to  its  breadth,  the  more  fheir  motion  i^ac- 
eelented}  so  that  their  velocity  increases 
in  tlie  inverse  ratio  of  the  breadth  of  the 
bed,  and  ahio  of  the  magnitude  of  tlic  sec- 
tion;   whence,  in  order  to  augment  the 
velocity  of  water  in  a  river  or  canal,  with- 
out augmenting  the  declivity  of  the  bed,  we 
miMt  increase  the  depth  of  the  channel,  and 
diminish  its  breadth.    And  these  principles 
are  Sjrreeable  to  observation :  as  it  is  well 
Ildowu,  that  the  velocity  of  flowing  waters 
depends  much  more  on  the  quantity  and 
depth  of  the  water,  and  on  the  compression 
of  the  upper  parts  on  tlie  lower,  than  on 
the  declivity  of  the  bed ;  and  therefore  the 
declivity  of  a  river  must  be  made  much 
grrater  hi  the  beguming  than  toward  the 
VOU  V. 
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end  of  its  conne  -,  where  it  should  be  almost 
insensible.  < 

RIVINA,  in  botany,  a  gennft  of  the 
Tetrandria  Monogynia  class  and  order. 
Natural  order  of  Holoraceae.  Atriplices, 
Jussieo.  Essential  character:  calyx  four- 
leaved,  permanent;  berry  containing  one 
lens-shaped  seed.  There  are  four  species. 

ROAD,  an  open  way,  or  pnbltc  passage, 
forming  a  communication  between  one 
pUce  and  another.  Tlie  Romans  took  the 
most  pains  in  forming  roads,  and  the  labour 
and  expenses  they  were  at  in  rendering 
them  spacious,  firm,  straight,  and  smooth, 
is  incredible.  They  usually  strengthened 
tlie  ground  by  rarammg  it,  laying  it  with 
flints,  pebbles,  or  sand,  and  sometimes  with 
a  lining  of  masonry,  mbbisli,  bricks,  &c. 
boimd  together  vrith  mortar.  In  some 
places  in  the  Uonois,  F.  Menestrier  ob- 
serves that  he  has  found  huge  clusters  of 
flints  cemented  with  lime,  reaching  ten  or 
twelve  feet  deep,  and  n»king  a  mass  as 
hard  and  compact  as  mSu-ble,  and  which, 
after  resisting  the  injuries  of  time  for  1600 
year^  is  still  scarce  penetrable  by  all  the 
force  of  hammers,  mattocks,  &c.  and  yet 
the  flints  it  consists  ^f  are  not  bigger  than 
eggs.  The  most  noble  of  the  Roman  roads 
was  the  Via  Appia,  which  was  carried  to 
such  a  vast  length,  that  Procopios  reckons 
it  five  days  journey  to  the  end  of  it,  and 
Leipsins  computes  it  at  S50  miles :  it  is  It 
feet  broad,  and  made  of  square  free-stone, 
generaDy  a  foot  and  a  lialf  on  each  side ; 
and  though  this  has  lasted  for  above  1800 
years,  yet  in  many  phices  it  is  for  several 
miles  together  as  intire  as  when  it  ^as  first 
made. 

Tlie  ancient  roads  are  distinguished  mto 
military  roads,  double  roads,  subterraneous 
roads,  dec.  the  militsry  roads  were  grand 
road«,  formed  by  the  Romans  for  marching 
their  armies  into  the  provinces  of  the  em- 
pire ;  the  principal  of  tliese  Roman  roads 
in  England,  are  Watlinc-stre^t,  Ikenild- 
street,  Foss-Way,  and  Erminage-street — 
Double  roads,  among  the  Romans,  were 
roads  for  carriages,  with  two  pavements, 
tlie  one  for  those  going  one  way,  and  the 
other  for  those  returning  the  other :  these 
were  separated  from  each  other  by  a  cause- 
way raised  in  the  middle,  paved  with  bricks 
lor  the  convcniency  of  foot  passengen; 
with  borders  and  mounting  stones  from 
space  to  space,  and  military  columns  to  mark 
the  distance.  Subterraneous  roads  are  those 
dog  through  a  rock,  and  left  vaulted ;  as 
that  of  Puaoli  near  Naples,  which  is  aeariy 
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liaIfaIeagoelmig,aDdi9l5feetbroai!yUid  '    ByTGeorgell.c.  21,  ifanjpfnoDsbd 

85  many  high.  with  any  offensive  weapon,  asaBhi  or  iy* 

RoADy  in  navigation^  is  a  place  of  anchor-  menaces,  or  in  any  forcible  or  violent  ibq 

age  at  some  distance  from  shore,  where  Tea-  ner,  demand  any  money  or  foods,  with  • 

•els  nsoally  moor,  to  wait  for  a  wind  or  tide  felonious  intent  to  rob  another,  be  shiil  bf 

proper  to  carry  them  into  harbom-,  or  to  guilty  of  felony,  and  be  tnosported  &: 
aet  sail.    When  the  bottom  is  finn,  clear  of ,  seven  years. 

rocks,  and  sheltered  from  the  wind,  it  is        If  any  person  being  ont  of  prisos,  ihtl 

ealled  a  good  road ;  and  when  there  is  but  commit  any  robbery,  and  afterinnb  di^- 

little  land  on  any  side,  it  is  termed  an  open  ver  two  or  tnore  persons  who  absD  cdobd. 

road.  any  robbery,  so  as  two  or  more  be  cMmct 

Hie  roads  in  his  Majesty's  donunions  are  ed,  he  shall  have  the  King^s  pardon  fer  t 

free  to  all  merchant  vesseb  belonging  to  his  robberies  he  shall  have  committed  bdec 

aubjectB  aAd  allies.    Captains  and  masters  such  discovery, 
ofshi^s  who  arefbrced  by  storms,  &c.  to  cot        Ifigfaway-robbery  diffisrs  from  robb^ 

their  cables,  and  leave  their  anchors  m  the  only  in  this,  that  there  \a  a  reward  of  '*^ 

roads,  »are  obliged  to  fix  marks,  or  buoys,  for  the  apprehending  of  the  ofleader,  v 

on  pain  of  forfeiting  their  anchors,  &c  the  horse  which  the  robber  rides  b  fe'- 

Masters  of  ships  coming  to  moor  in  a  road,  feited. 

most  cast  anchor  at  such  a  distance  as  that       ROBER6IA,  in  botany,  so  noed  b 
the  cables,  dec.  do  not  mix,  on  pain  of  an- .  honour  of  Laurentios  Roberg,  a  ^^  ? 

iwefing  the  damages;  and  when  there  are  the  Decandria  Pentagynia  class  and of^ 

several  vessels  ii|  the  same  road,  the  outer-  Natural  order  of  Terebintaceae,  Jom 

most  to  the  sea-ward  is  obliged  to  keep  a  Essential  t:haracter :  calyx  fire-parted,  p^ 

light  in  his  lanthom  in  the  night-time^  to  tals  five;  drupe  with  a  one-seeded  int,»ii 

apprise  vessels  coming  in  from  sea.  two-valved  shell.    There  is  but  one  ip^ 

ROASTING,  m  metallurgy,  the  sepaia-  ws.  R.  frutescens,  a  native  of  the  woo** 

tion  of  volatile  bodies  from  those  which  are  '  Guiana. 

more  fixed,  by  the  combined  action  of  air        ROBINIA,  in  botany,  a  genus  of  » 

and  fire ;  and  is  generally  the  first  process  Biadelphia  Decandria  class  and  order.  N> 

in  the  separation.of  metals  from  tiieir  ores:  tural  order  of  Paptlionaceiv,  or  L«^ 

it  differs  from  subUmation  only  In  this,  that  nosae.    Essential    character :  ^^  ^ 

in  this  operation  the  volatile  parts  are  dissi-  cleft ;  legume  gibbons,  elongated.  1«b 

pated,  vrhen  resolved  into  vapours :  where-  are  seventeen  species, 
as  in  that,  they  are  preserved.  ROBINS  (Benjamin),  in biopaphr. a 

ROBBEkY,  is  a  felonious  taking  away  English  mathematician  and  philosopber,  i 

of  another  man's  goods  firom  his  person,  or  great  genius  and  eminence,  was  bo'v  '^ 

presence,  agahist  his  will,  putting  him  ui  Bath,  in  Somersetshire,  1707.    Hi>  pv^*^ 

ftar,  on  purpose  to  steal  the  same.    Tlie  were  of  low  condition,  and  qoaken;  tfd, 

value  is  immaterial.  consequently,  neitlier  able  fi^m  ^  ^' 

If  a  man  force  another  to  part  with  his  cumstances,  nor  vrilling   from  tfio'  ^ 

property,  for  the  sake  of  preserving  his  gious  profession,  to  have  him  mDcliioftrart' 

character  from  the  imputation  of  having  ed  in  that  kind  of  learning  which  tbeyiR 

been  guilty  of  an  unnatural  crime,  it  will  taught  to  despise  as  human.    Nevertbelca 

amount  to  a  robbery,  even  though  the  party  he  made  an  early  and  surprisisg  pro^  ^ 

was  under  no  apprehension  of  personal  dan-  various  branches  of  science  and  ''^'^^ 

ger.    If  any  thing  is  snatched   suddenly  particularly  in  the  mathematics;  ssd 

from  the  head,  baud,  or  person  of  any  one,  friends  being  desirous  that  he  migd^  ^' 

without  any  stniggle  on  the  part  of  the  nuehis  pursuits,  and  that , his  nieritv^ 

owner,  or  without  any  evidence  of  force,  or  not  be  buried  in  obscurity,  wished  d«l 

violence  being  exerted  by  the  thief,  it  does  could  be  properly  recommended  f^|^ 

not  amount  to  robbery.     But  if  any  thing  that  science  in  London.    Accordiivyi 

be  broken  or  torn  in  con!(eqnence  of  the  specimen  of  his  abilities,  ia  thri  ^ff 

sudden  seizure,  it  would  be  evidence  of  sent  up  thither,  and  shown  to  Pr*  ^' 

such  force  as  would  constitue  a  robbery :  ton,  the  author  of  the  "View of  ^  "^ 

as  where  a  part  of  a  lady's  hair  was  torn  Newton's  Philosophy;"  who  ^^'^  , 

away  by  snatching  a  diamond  pin  from  her  ceiving  a  good  opinion  of  the  writer,  i 

head,  and  an  ear  was  torn  by  pulling  off  an  further  trial  of  his  skill,  sent  him  '^'^^^ 

car-riug ;  each  of  these  cases  was  detennin-  blems,  which  Robins  resolved  feiy  ^^ 

cd  to  be  a  robbery.  to  his  BttisfiMtioD.    He  then  came  to  ^ 
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don,  where  he  eonfirmed  the  opinion  which 
bad  been  prtconceiTed  of  liis  abilities  and 
knowledge. 

But   though  Robms   was  powessed   of 
mach  more  skill  than  is  usoally  required  in 
m  comnon  teacher ;  yet  being  very  yoong, 
it  was  thought  proper  that  lie  shoold  em- 
ploy some  time  in  perusing  the  best  writers, 
npoo  the  sublimer  parts  of  the  mathema- 
ticsy  before  he  should  undertake  pnblicly 
the  instruction  of  others.    In  this  interval, 
besides  improving  himself  in  the  modem 
langoages,  he  had  opportunities  of  reading, , 
in  particular,  tlie  works  of  Ardumedes^ 
Apollonius,    Fermat,  Hnygens,    De  Witt, 
Slusins,  Gregory,  Barrow,  Newton,  Tsylor, 
and  Cotes.    These  authors  he  readily  un- 
derstand without  any  assistance,  of  which 
he  gave  frequent  proofs  to  his  friends :  one 
was,  a  demonstration  of  the  last  proposition 
of  *^  Newton's  Treatise  on  Quadratures," 
which  was  thought  not  undeserving  a  place 
in  the  Philos.  Trans,  for  1727. 

Not  long  after  an  opportunity  offered 
him  of  exhibiting  to  the  public  a  specimen 
also  of  his  knowledge  in  natural  philosophy. 
The  Royal  Aeademy  of  Sciences  at  Paris 
had  proposed,  among  their  prize  questions 
in  1724  and  1726,  to  demonstrate  the  laws 
of  motion  in  bodies  impinging  on  one  an- 
other. John  Bernoulli  hefe  condescended 
to  be  a  canditate ;  and  as  his  dissertation 
lost  the  reward,  he  appealed  to  the  learned 
vrorld  by  printing  it  in  17«7.  In  this  piece  he 
endeavoured  to  establish  Leibnits's  opinion 
of  the  force  of  bodies  in  motion  from  the 
afiects  of  their  striking  against  springy  ma- 
terials ;  wt  Polani  had  before  attempted  to 
evmoe  the  same  thing  from  experiments  of 
bodies  fidhag  on  soft  and  yielding  sub- 
stances. But  as  the  msnfficiency  of  Po- 
leui's  arguments  had  been  demonstrated  in 
the  Philos.  Trsns.  for  1722 ;  so  Robms  pub-, 
Ikbed  in  the  «  Present  SUte  of  the  Republic 
of  Lettersy^fbr  May  1728,  a  Confutation  of 
Bcnoolli's  performance,  vrhich  was  allowed 
to  be  ananswerablet 

Robins  now  began  to  take  scholars. 
About  this  time  he  quitted  the  dress  and 
professioa  of  a  quaker;  and,  probably, 
without  reflecting  veiy  much  upon  the 
nhject  Of  religion,  he  soon  shook  off 
the  prejudices  of  his  early  habits.  But 
though  he  professed  fo  teach  the  mathema- 
tics only,  he  would  frequently  assist  parti- 
cttlsr  fKends  in  other  matters ;  for  he  was 
a  msn  of  univenal  knowledge ;  and  the 
confinement  of  this  way  of  life  not  suiting 
his  diipMitioOy  which  was  active,  he  gra- 


doaify  dedioed  it,  and  went  into  otfier 
counes  that  required  more  exercise.  Hence 
he  tried  many  laborious  experiments  in 
gunnery;  believing  tlmt  the  reaistauce  of 
the  air  had  a  much  greater  effect  on  swift 
projectiles,  than  was  generally  supposed. 
And  hence  he  was  led  to  consider  those 
mechanic  arts  that  depend  upon  mathema- 
tical principles,  m  which  he  might  employ 
his  mvention ;  as  the  constructing  of  mills, 
the  building  of  bridges,  draining  of  fens, 
rendering  of  rivers  navigable,  and  making 
of  harbours.  Among  other  arts  of  this 
kind,  fortification  very  much  engaged  his 
attention ;  in  which  he  met  with  opportu- 
nities of  perfecting  himseU',  by  a  view  of 
the  principal  strong  places  of  Flanders,  in 
some  joumies  he  made  abroad  with  persons 
of  distinction. 

On  his  return  home  from  one  of  these  ex- 
cursions, he  found  the  learned  here  amused 
with  Dr.  Berkeley's  treatise,  printed  in 

1734,  entitled  "The  Analyst,"  in  which  an 
examination  was  made  into  the  grounds  of 
th%  Doctrine  of  Fluxions,  and  occasion 
thence  taken  to  explode  that  method.  Ro- 
bins was,  therefore,  advised  to  clear  np  this 
afiair,  by  giving  a  full  and  distiuct  account 
of  Newton's  doctrines,  in  such  a  manner  as 
to  obviate  all  the  objections,  without  nam- 
ing them  which  had  been  advanced  by 
Berkeley,  and  accordingly  he  published,  in 

1735,  a  Discourse  concerning  the  Nature 
and  Certainty  of  Sir  Isaac  Newton's  Method 
of  Fluxions,  and  of  Prune  and  Ultimate 
Ratios.  Tliis  is  a  very  clear,  neat,  and 
elegant  peifbrmance;  nevertheless  some 
persons,  even  among  those  who  had  written 
against  the  Analyst,  taking  exception  at 
Robins's  manner  of  defending  Newton's 
doctrine,  he  afterwards  wrote  two  or  threa 

'additional  discourses. 

In  1738,  he  defended  Newton  against  an 
objection,  contained  in  a  note  at  the  end  of 
a  Latin  piece,  called  '<  Matiio,  sive  Cosmo- 
theoria  pnerilis,'*  written  by  Baxter,  author 
of  the  '<  Inquiry  into  the  Nature  of  the 
Human  Soul :"  and  the  year  after  he'print- 
ed  Remarks  on  Enler's  Treatise  of  Motion, 
on  Smith's  System  of  Optics,  and  on  Jurin's 
Discourse  of  Distinct  and  Indistinct  Vision, 
annexed  to  Dr.  Smith's  work. 

In  the  meantime  Robins's  performances 
vrere  not  confined  to  mathematical  sub- 
jects; for,  in  17S9,  there  came  out  three 
pamphlets  upon  political  alfiurs,  which  did 
him  great  honour.  The  first  vraa  entitled 
"  Observations  on  the  present  Convention 
with  Spain ;"  the  second,  <<  A  Narrative  of 
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what  pnfeed  1b  the  Common-Hall  of  the  Trau.  with  a  view  to  invalidftte 

Citizens  of  Lotodon^   assembled    for   the  Robiii8*s  opioioBS,  be  tbooglit  prr 

Election  of  a*Lord  Mayor;"  the  third,  "An  account  he  gave  of  liia  book  in 

Address  to  the  Electors  and  other  Free  Transactions,  to  take  notice  of 

Snbjects  of  Great  Britain,  occasioned  by  moots :  and  in  conseqveoce  of  tkis, 

the  late  Snccession;  in  which  is  contained  dissertations  of  his,  on  the  rpwatmace  oT  tli 

a  particniar  account  of  all  onr  negociations  air  were  read,  and  tlie  experimeBts  esxiBbit 

with  Spain,  and  their  treatment  of  ns  for  ed  before  the  Royal  Society,  in  S746 

^bove  ten  years  past.''  TJhese  were  all  pub-  1747}  for  which  he  was  presented  — ^'^ 

lished  without  onr  anthor*B  name;  and  the  annna^gold  medal  by  that  society. 
fhiBt  and  last  were  so  universally  esteemed,        In  1748,  came  out  **  Amon's 

that  they  were  f^enerally  reputed  to  have  ronnd.tlie  World  i"  which,  though  it 

been  ihe  production  of  the  great  man  him^  Walter's  name  in  the  title-pafe, 

self,  who  was  at  the  head  of  the  opposition  reality,  written  by  Robins.     Of  ^" ' 

to  Sir  Robert  Walpole.    They  proved  of  the  public  Imd  for  some  time 

such  consequence  to  Mr.  Robins,  as  to  oc-  pactatton  of  seeing  an  accouot, 

casion  his  beiOft  employed  in  a  very  honour-  under  that  commander's  owm  i 

able  post^  for,  the  patriots  at  lenj^th  gained  for  which  purpose  the  Reverend 

ground  ai^inst  Sir  Robert,  and  a  Com-  Walter  win  employed,  as  having 

mittee  of  the  House  of  Commons  being  lain  on  board  the  Centorion,  tii« 

appointed  to  examine  into  his  past  conduct,  part  of  the  expedition.  Walter  had 

Robins  was  chosen  their  Secretary.    But  inglyahnostfhrished  his  task,  having  brw^ 

after  tlie  Committee  had  presented  two  k-e-  it  down  to  bis  own  departure  from  Maa» 

ports  of  their  proceedings,  a  sUdden  stop  for  England ;  when  he  proposed  te  prwt  fcB 

was  put  to  their  further  progress,  by  a  com-  work  by  subscription.    It  was  tboaght  pr«- 

promise  between  the  contending  parties.  per,  however,  that  an  able  jad|^ 

In  1742,  being  again  at  leisure,  he  pub-  first  review  and  correct  it,  and  Robos 

lished  a  small  treatise,  entitled  *'  New  Prin-  appointed ;  when,  upon  examioatiim,  it 

ciples  of  Gunnery ;"  containmg  the  result  resolved  that  the  whole  should  be  irn 

of  many  experiments  lie  had  made,  by  entirely  by  Robins,  and  that  what  Waller 

which  are  discovered  the  force  of  gnnpow-  had  done  being  mostly  takes, 

der,  and  the  difference  in  the  resisting  power  from  the  journals^  should  serve  as      

of  the  air  to  swift  and  slow  taotions.    To  only.    Hence  it  was  that  the  whole  of  the      | 

this  treatise  was  prefixed  a  full  and  learned  introduction,  and  many  dissertations  in  the 

account  ef  the  progress  which  modem  for-  body  of  the  work,  were  composed  by  Ro- 

tffitation  had  made  from  its  first  rise  ;  as  bins,  without  receiving  the  least  hist  ^roet 

also  of  tlie  invention  of  gunpowder,  and  of  Walter's  manuscripts ;   and  what  he  lad 

what  had  already  been  pertbimed  in  the  transcribed  from  it  regarded  cUeAy  (be 

theory  of  gimnery.    It  seems  that  the  occa-  wind  and  weather,  the  cttrrents,  ooanes^ 

sion  of  this  publicatioQ  vras  ^e  disappoint-  bearings,  distances,  offings,sonodiB^  Boor- 

ment  of  »  situation  at  the  Royal  Military  ings,  the  qualities  of  tlie  groitiid  Ihey  an- 

Academy  at  Woolwich.    On  the  new  mo-  chored  on,  and  such  particahifa  m  woally 

dellmg  and  establishing  of  that  Academy,  fill  up  a  seaman's  aecoont.    >fo  piodactiae 

in  1741,  onr  author  and  the  Ute  Mr.  Mul-  of  this  kind  ever  met  with  a  more  frvaar. 

ler,  were  competitors  for  the  place  of  Pro-  able  reception,  four  large  inipreisiotB  has^ 

fessor  of  Fortification  and  Gimnery.    Mr.  ing  been  sold  off  within  a  year:  it  wm  also 

Muller  held  then  some  post  in  the  Tower  transkted  into  most  of  the  Entopean  ba- 

of  London,  under  the  Board  of  Ordnance,  giiages ;  and  it  still  supports  iU  repotalam, 

to  that,  notwithstandiqg  the  great  know  having  been  repeatedly  repnnted  is  various 

ledge  and  abilities,  of  our  author,  tlie  in*  sizes.  Tlie  fifth  edition,  at  London^  in  1740 

forest  which  Mr.  Muller  had  with  the  Board  was  revised  and  conected  by  Robins  him' 

of  Ordnance,  carried  the  election  in  .his  self ;  and  the  iiiutli  edition  wasprinted  there 

lavonr.     Upon  this   disappointment   Mr.  in  1761. 

Robins,  indignant  at  the  affront,  determin-        Thus  becoming  famous  for  his  elegaat 

ed  to  show  them,  and  the  worid,  by  his  talents  in  writing,  he  was  reqoested  to  con- 

military  publications,  what  sort  of  a  man  he  pose  an  apology  for  tlie  onfortasate  tJBUu  at 

was  that  they  had  rejected.  Preston-Pans  In  Scottand.    This  was  added 

Vpon  a  discourse  conuining  certain  ex-  as  a  preface  to  tlie  report  of  the  proceedi^ 

pariaenU  beio|r  published  in  the  Philos.  and  opinion  of  the  board  of  general  oflkfrs 
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t>ii  "tfieir  examination  into  the  condnct  of    ed  complete  plans  for  Fort  SL  David,  and 


lieutenant  General  Sir  John  Cope,  &c. 
printed  at  London  in  1749 ;  and  this  pre- 
face was  esteemed  a  master  piece  of  its 
1i.iiid. 

liobina,  had  afterwards,  by  the  favour 
of  Lord  Anson,  opportunities  of  making 
further  experiments  in  gunnery ;  which  have 


Madras,  but  he  did  not  live  to  put  them 
into  execution.  For  the  great  difference 
of  the  climate  from  that  o/  England  being 
beyond  his  constitution  to  soppoYt,  he  was 
attacked  by  a  fever  in  September  the  same 
year;  and  though  be  recovered  out  of  this, 
yet 'about  eight  months  after  he  fell  into  a 


been  published  since  his  death,  in  the  edi-    languishing  condition,  in  which  he  continued 


tion  of  his  works  by  his  friend  Dr.  Wilson. 
He  also  not  a  little  conyibuted  to  the  im- 
proTements  made  in  tlie  Koyal  Observatory 
at  Greenwich,  by  procuring  for  it,  through 
the  interest  of  the  same  noble  persoi),  a 
second  mural  quadrant,  and  otlier  instni- 
menta ;  by  which  it  became  perhaps  the 
completest  observatory  of  any  in  tlic 
EWorld. 

His  reputation  being  now  arrived  at  its 
full  beigfit,  he  was  offered  the  choice  of  two 
very  considerable  employments.  The  first 
was  to  go  to  Paris  as  one  oC  the  commis- 
aariea  for  adjusting  the  limits  in  Acadia ; 
the  otiier,  to  be  engineer  general  to  tlic 
East  India  Company,  wliose  forts  being  in 
a  most  minions  condition,  iranted  an  able 
person  to  put  them  into  a  proper  state  of 
defence.  He  accepted  the  latter,  as  it  was 
suitable  to  his  genius,  and  as  the  Company's 
terms  ifvereboth  advantageous  and  honour* 
jible. 

Jie  designed,  if  he  had  rrmained  ub  Eng- 
land, to  have  written  a  second  part  of  the 
voyage  round  the  world,  as  appears  by  a 
letter  from  Lord  Anson  to  him,  dated  Bath, 
October  22,  1749,  as  follows. 

«<Dear  Sir,  when  I  last  saw  yon  in  town, 
I  fon;ot  to  ask  you,  whether  you  intended 
to  publish  the  second  volume  of  my  voyage 
belbre  you  leave  us ;  which  I  confess  I  am 
very  sorry  for.  If  you  should  have  laid  aside 
all  thoughts  of  iavouring  the  world  with 
more  of  your  works,  it  will  be  much  disap- 
pointed, and  no  one  in  it  more  than  your 
veiy  obliged  humble  servant, 

•*  ANSON." 

Robins  was  also  preparing  an  enlarged 
edition  of  his  New  Principles  of  Gunnery; 
hut,  having  provided  himself  with  a  com- 
plete set  of  astronomical  and  other  mstm- 
aients,  for  making  observations  and  experi- 
ments in  the  Indies,  he  departed  hence  at 
Christinas  in  1749 ;  and  after  a  voyage,  in 
which  the  ship  was  near  being  cast  away, 
be  arrived  at  India  in  July  following,  lliere 
'  he  tanediately  set  about  his  proper  bnsi- 
JNM  with  the  greattit  diligence,  and  facm* 


till  his  death,  which  happened  the  t9th  of 
July  l?^,  at  only  44  yean  of  age. 

By  his  last  will,  Mr.  Robins  \et\  the  pub- 
Hshiog  of  his  mathematical  works  to  bis 
honoured  and  intin»te  friend  Martin  Folkes, 
£sq.  Prestident  of  the  Royal  Society,  and  ta 
Dr.  James  Wilson ;  but  the  former  of  thesa 
gentlemen  being  incapacitated  by  a  paialy 
tic  disorder,  some  time  before  bis  death, 
they  were  attervrards  pnbli«lted  by  the 
latter,  in  S  vols.  6vo,  1761.  To  this  collec- 
tion, which  contains  his  mathematical  and 
philosophical  pieces  only,  Dr.  Wilson  has 
prefixed  an  account  of  Mr.  Robins,  from 
which  this  memoir  is  chiefly  extracted.  Me 
added  also  a  large  appendix,  at  the  end  of 
the  second  volume,  containing  a  great  many 
curious  and  critical  matters  in  various  in- 
teresting parts  of  the  mathematics. 

It  is  but  justice  to  say,  that  Mr.  Robina 
vnu  one  of  the  most  accurate  and  elegant 
mathematical  writers  that  our  language  can  . 
boast  of;  and  that  be  made  more  real  im- 
provements in  artillery,  the  flight  and  the 
resistance  of  projectiles,  than  aU  the  pre- 
ceding writers  on  that  subject.  His  new 
principles  of  gunnery  were  translated  into 
several  other  languages,  and  commented 
upon  by  several  emiment  writers.  Tlie 
celebrated  Euler,  translated  the  work  into 
the  German  language,  accompanied  with  a 
large  and  critical^  commentary ;  and  this 
work  of  Euler's  was  again  translated  into 
English  in  17  J  4,  by  Mr.  Hugh  Brovm,  vrith 
notes,  in  one  volume  quarto. 

ROBINSONIA,  in  bouny,  a  gonns  of 
the  Icosandria  Monogynia  class  and  order. 
Essential' character-:  calyx  five  toothed; 
petals  five;  berry  striated,  two-celled;  cells 
one-seeded;  seeds  villose.^  There  is  but 
one  species,  vis.  R.  melianthifolia,  a  native 
efOuiana. 

ROCHEFORTIA,  in  botany,  so  named 
in  memory  of  De  RocBefbrt,  a  genus*  of  tlie 
Pentandria  Digynia  class  and  order.  Natu- 
ral order  of  Dumosap.  Rhamui,  Jussieu. 
Essentia]  character :  calyx  five-parted ;  co- 
rolla one  petdled,  funnel-form,  inferior, 
vrith  the  aperture  open;  fruit  two-celled, 
naoy-^eeded.    TJieie  are  two  species,  triz^ 
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R.  cnneala,  and  R.  ovata,  both  natives  of  aand-stones,  pnddingatonea,  and  b 

Jamaica^  <"•  «"^  aggregpated,  being  composed  «f 

ROCK,  a  stony  maw,  forming  a  portion  existing  originally  on  the  spot  when 

of  the  substance  of  tliis  globe.    Rocks  are  masses  are  now  foond,  and  connecAed 

in  general  disposed  in  mountanic  ranges ;  ther  by  their  original  structore. 

bnt  in  some  few  instances  are  found  existing  also  considered  as  simple  aggregBted, 

in  immensely  large  separate  masses^  one,  as  a  base  includes  tiie  other; 

The  obvious  differences  existing  in  the  the  contained  portion  is  in   the 

appearances  and  composition  of  different  grains  or  crystals,  the  stractnre  ia 

rocks  and   mountains  have  long  induced  pori^srritic ;  and  when  of  a  ▼esicnlarfi 

mineralogists  to  consider  them  as  formed  at  amygdatoidal :   the  double 

very  distant  periods  from  each  other,  and  when  a  smaller  structure  is  contained 

even  to  suppose,  that.those  of  the  later  for.  larger,  as  granular  sUty ;  or  when  f 

mation  frequently  derived  the  materials  of  structures  exist  near  or  beside  each 

which  they  were  composed,  from  the  disin*  when  the  one  not  inclnding  the   ~ 

tegration  of  the  previously  existing,  and  pointed  out  by  a  conjunction, 

much  more  ancient  rocks.    Hence  arose  tic  and  amygdaloidal. 
their  division  into  primeval,  or  primitive ;        The    mountain    masses  themaelTes 
and  secondary,  or  epizootic ;  and  in  conse-     either  of  a  stratified  or  of  a 
quence  of  the  prevalence  of  the  opinion  of    ture.     When   the  masses  c 
the  primitive  rocks  supplyitig  the  materials     rock  are  of  one  species,  and  diiyoaed  pn» 
of  tliose  of  secondary  formation,  the  latter     rallel  to  each  other,  those  masses  ai 
were  further  separated  into  original  and     strata;   bnt  when  the   moontain 
derivative.    The  secondary  rocks  were  also     composed  of  different  species  of  roeks  ; 
considered  as  otherwise  diffenng  in  thtir     disposed,  it  is  said  to  be  formed  of  beih» 
origin ;  some  bemg  supposed  to  be  mange-     In  the  seamed  structure,  the  seams  of  stra- 
Bous,  and  others  alluvial.  tification,  though  parallel  in  one  directioo. 

The  celebrated  Werner  considers  all  intersect  each  other  in  another.  Themaaea 
rocks,  vrith  respect  to  their  origin,  to  be  thus  divided  by  these  intersecting  aeaais, 
aquatic  or  ignigenous.  The  aquatic  are  may  be  considered  as  distinct  coneretioas, 
divided,  agreeable  to  the  period,  and  the  and  may  be  instanced  in  the  cofasmaar 
particuUir  mode  of  their  formation,  into,  formed.  Straight  and  much  thicker  snaases 
1.  Primitive,  being  chemical  precipitates,  are  also  thus  formed,  by  what  is  termed  the 
bearing  no  traces  of  organUed  beings,  and  tabular  seamed  structure,  and  large  globo- 
formed  in  the  eariy  chaotic  state  of  the  lar  masses  result  from  the  taurge  globular  or 
earth.    2.  Transition,  formed,  as  the  term     massive  structnre. 


implies,  during  the  transition  of  the  earth         By  a  rock  formation,  Mr. 

into  a  habitable  state.    3.  Fleets  rocks,  dis-     derstands  <<  a  determinate  assembfa^  of 


posed  ^n  flat  or  horizontal  strata,  after  the  similar  or  dwi«"«l^«'  rock   masses, 

creation  of  animals  and  vegetables;  the  re-  are  characterised  by  external  and  attemal 

mains  of  which  are  often  found  in  the  sub-  reUtions,  as  an  independent  whole,  Amt  is, 

stance  of  these  rocks :  as  the  primitive  are  as  an  unity  in  the  series  of  rock  fomations.* 

of  purely  chemical,  so  the  two  latter  are  When  the  mass  is  nnifonn  tfaroo^boat,  it 

of  partly  chemical,  and  partly  mechanical  constitutes  a  simple  fbrmatioa;  bat 


Jbrmation.     4.    Alluvial,  formed   by  the  dissimilar,  a  compound  formation;  and 

component  parts  of  previously   existing  these  formations  are  repeated,  the  whole  k 

rocks,  separated  by  the  influence  of  air,  denominated  a  series  orsuite  of  formations. 

v?ater,  and  change  of  temperature,  and  de-  When  individual  beds  occur  in  difiereat 

posited  in  beds.    5.  Volcanic  rocks,  which,  principal  formations,  as  primitive  trap  in 

according  to  their  originating  from  true  vol-  gneiss,  mica-slate,  &c.  forming  single  ir  " 


canoes,  or  from  pseudo-volcanoes,  are  con-    pendent  wholes,  which  always  oontinae  the 
sidered  as  volcanic,  or  pseudotvolcanic.  same,  notwithstandmg   the   diflerenoe  of 


Mountain  rocks  are   simple^  as  when  rocks  in  which  they  are  imbedded, 

formed  of  limestone,  clay-slate,  serpentine,  still  form  members  of  a  series  of  fonaations  ; 

or  any  other  simple  fossil ;  and  coihpoand,  they  are  considered  as  independent  ibima- 

when  formed  by  the  aggregations  of  simple  tions.    The  inclination  of  a  stratum  u  the 

idssils.    The  compound  rocks  are  either  angle  vrbich  the  stratum  forms  with  the  bo- 


cemented,  fbrmed  of  various  parts  brought    rison,  and  is  determined  by  the 
together  and  coonected  by  a  cement,asia    The  dip  is  the  point  sf  tha  eamftm  to» 


ROCK. 

^        rds  which  the  stratora  ioclinw.    The  di-  stnictare  is  alwa^  gnumbr.    Quarts  and 

*^  ecUoo  fa   the  angle  which  the  stntam  mica  frequently  occur  in  it  accidentally :  it 

—  laaket  with  the  meridian,   and  is  deter,  also  sometimes  contains  hornblende,  acty- 

^  QUied  by  the  compass.    It  is  always  at  nolite,  asbestos,  serpentme,  talc,  steatite, 

-isiit  angles  to  the  dip.  tremolite,   garnet,   calcareous    spar,   and 

-^        The  primitive  rocks  are  chiefly  composed  *late  spar.    6.  Primitive  trap,  is  a  moun- 

-  >f  stibstances,  which  chiefly  consist  of  the  tain  which  seems  intimately  connected  vrith 

^^  4tliceoiB  and  argillaceoos  earths,    l.  Gra-  clay-slate.    The  term  trap  had  been  long 

4ute,  the  moor-stone  of  Cornwall,  is  a  gra-  used  withpnt  a  de6nite  signification ;  but 

xioiar  rock  composed  of  felspar,  mica,  and  Werner  has  restricted  its  application  to  rocks, 

-  quarts,  united  in  varioos  proportions. —  priocipallycontaminghornblende,  and  black 
^  £ichorl,  garaet,  tin-stone,  adnlaria,  chlorite,  iron-clay ;  the  iron-clay  first  appearing  in 
-=:^  and  rock  crystal,  are  among  the  accidental  ^  transition,  and  increasing  in,  rocks  of  the 

-  ittineraJs  which  occur  in  this  rock :  it  some-  newer  periods.  There  are  three  distinct 
times  exists  in  large  distinct  globohir,  and  species  of  primitive  trap.  Common  horn- 
sometimes  in  columnar  concretions:  it  is  blende  rock,  under  which  are  comprised, 

_  sometimes  stratified,  but  seldom  contains  horoblende   rock,  and  hornblende  slate. 
any  foreign  beds.    2.  Gneiss,  is  a  strati-  Hornblende  with  felspar,   a   subordinate 
tied  rock,  formed  of  the  same  component  ^tkd  of  which  is  greenstone,  which  has 
psrta  as  granite,   hot  the  mica  exists  in  ^c   following   varieties:    common  green- 
larger  proportion  than  in  granite :  it  some*  stone,  a  grammar  aggregate  of  horoblende 
times  contain  schorl,  and,  but  more  rarely,  uid  felspar.    Porphyritic  greenstone  is  the 
garnet  and  horoblende:  its  stracture passes  foraier,   containing    crystab    of  felspar. 
from  that  which  approaches  to  the  grants  Greenstone  porphyry,   is  the  black   por- 
lar  stroctore  of  granite,  to  the  undulated,  pl>y7  of  the  ancients ;  crystals  of  felspar 
and  even  the  slaty  stractnre.    It  is  very  ^^  here  also  included,  but  the  graniilar 
fre<|nently  metalliferous,  there  being  few  itractnre  of  the  basis  is  hardly  discoverable, 
metab  which  are  not  found  in  it.    3.  Mica  Oreen  porphyry,   in  which   the  granular 
alate  is  likewise  a  distinctly  stratified  rock,  iUucture  is  no  longer  visible,  and  crystab 
which  rests  on  gneiss  :  it  b  composed  of  of  compact  febpar  are  included.    Tlie  se- 
mica  and  qiuirts,  dbposed  ui  a  slaty  stroc-  cond  species  of  primitive  trap  b  greenstone 
tore:  it  frequently  contains  ganets,  and  slate,  composed  of  horoblende  and  compact 
sometimes  horoblende,   schorl,  and  tour-  febpar,  arranged  in  a  sbty  structure ;  and 
malme,  kyantte,  ratile,  and  febpar.    Like  the  third  b  an  intimate  mixture  of  hora- 
gneiss  it  b  frequently  metalliferous,  the  ores  blende  with  febpar,  including  mica  in  scales, 
generally  occuoing  in  bedsj.wliei^as  in  It  is  found  in  beds  in  gneiss  and  mica- 
gneiss  the  ore  b  most  frequently  found  in  sl^te.    7.  Serpentine  b  a  simple  mountain 
veins^    4^  Clay-sbte  b  a  simple  rock,  and  Bock,  indbtinctly  stratified.  A  great  variety 
follows  the  foregoing  in  the  series  of  primi*  of  other  mineral  bodies  are  found  in  it,  and 
tive  rocks :  it  sometimes  contains  schorl,  it  b  sometimes  indeterminately  mixed  vrith 
tourmaline,    garnet,  horoblende,    chiasto*  limestone,  forming  what  b  termed  eerde 
lite,  and  actynolite.    There  appear  to  be  oalico.    8.  Porphyry  b  a  compound  rock 
four  different  kinds  of  day-sbte,  chiefly  dis-  formed  of  one  substance  in  the  form  of 
tingnbhable  by   their  colours :   yellowish  grains  or  crystab,  imbedded  in  another  aa 
grey  which  connects  day-sbte  with  mica  its  basb.    The  base  b  day-stone,  horn- 
sbte;  dark  and  bluish  grey,  used  as  roof-  stone,  compact  felspar,  pitch-stone,  pearl* 
sbte ;  greenbh  grey,  ami  Is^tiy  bluish  and  stone,  or  obsidian :  the  imbedded  crystab 
leddbh  grey,   containing  a  few  scales  of  are  of  quarts  or  febpar.    There  appears  to 
mica.    The  rocks  peculiar  to  tlib  formatioo  be  two  formations  of  porphyry  j  the  oldest 
are  whet-slate,    roof-slate,   chlorite-sbte,  consbts  principally  of  horostone  and  febpar 
talc-slate,  alum-shte,   dnwing-slate,   pot*  porphyry;  and  the  newer  of  day,  pitdi- 
stone,   and  flmty-alate.    Tbb,   like  those  stone,  pearl-stone,  and  obsidian  porpbyiy. 
already  mentioned,  b  a  vridely  extended  9.  Sienite  b  a  compound,  granular,  aggre- 
rock,  and  b  also  one  of  the  moat  metalli-  gated  rock,  formed  of  febpar  and  bora- 
feroos.    5.  Primitive  lime-ttone,  b  asim-  blende,  and  sometimes  contauiing  quarts 
pb  monntain  rock,  which  b  more  or  less  and  black  mica.    The  hornblende  dbtin- 
distinctly  stratified,  and  b  fi^qnently  me.  guishes  thb  rock  from  granite ;  but  the  fel- 
tiUiieroui;  its  colouis  are  farioos,  and  its  spar,  vrtiich  b  ahaost  always  red,  and  sd« 
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dom  inclSiiing  to  ^tn,  u  the  most  abnD-  is  extremely  abundant  in  metals, 

dant  and  essential  portion  of  the  rock ;  a  very  generally  distributed.     4.  Tr 

circumstance  which  distinguishes  it   from  flinty  shite.  5.  Transition  gyfMuni.  The 

greenstone,  in  which  the  fels(»ar  predomi-  latter  do  not  appear  to  be  decidedly 

nates,  and  is  of  a  greenish  colour;  whilst  ^goished  fh>m  tliose  of  the  other  pr-"- 

in  sienite  it  is  red  or  reddish.    10.  Topaz        Tliefloeti  rocks,  formed  by  naui| 

rock  is  composed  of  quartz,  topaz  8c)ior!,  waters  after  the  creation  of  aminalB 

and  a  small  portion  of  lithomarge :  the  stra-  getables,  seldom  reach  toa  very  great 

tification  of  tills  rock  is  uncommonly  dis-  those  of  what  is  termed  the  oewes 

tinct.    11.  Quartz  i^ock  is  a  simple  moun-  trap  formation,  form,  however,  aoexoepciaB; 

tain  rock,  composed  of  small  and  flattish  since  they  cover  theaommiu  of  very  kt^  ' 

granular  distmct  concretions.   This,  as  well  mountainsy  and  show   their   fonontioe  ie 

as  the  former  rock,  is  not  very  frequently  have  been  at  a  different  period^  and  wfaea 

met  with,  nor  is  of  considerable  extent,  the  waters  were  higher  than  when  the  mhfv 

12.  Primitive  flinty-slate  is  a  simple  rock,  floetz  rocks  were  formed.  Of  these  reds 
of  which  there  exist  two  subspecies ;  com-  limestone  is  the  most  prevalent ;  and  in  the 
mon  flinty  slate,  and  Lydian  stone.  It  is  rocks  of  this  formation  hi  tnniinoiisf<Maili»asri 
met  with  in  considerable  beds  in  clay-slate,  the  petrifactions  of  vegetables  wad  animah^ 

13.  Primitive  gypsum,  is  a  simple  rock,  are  very  numerous,  and  in  great  variety, 
which  isdistinguishable  from  the  newer  gyp-  The  rocks  of  this  cbos  are  the  fottowi^g : 
sum,  by  its  being  mixed  with  mica  and  1.  The  first  sand-stone  formation,  which  ia 
clay-shite.  14.  White. stone  is  a  roekj  called  tha  old  red  sand-stone;  the  grsa 
which  b  sometimes  of  a  slaty,  and  some-  are  usually  quarts  and  flinty  ahite,  eeasenled 
times  of  a  granular  stmcture,  and  is  chiefly  by  iron-shot  clay.  2.  Variegated  aiad* 
composed  of  compact  felspar,  with  a  small  atone,  or  second  sand-stone  fommtin; 
proportion  of  mica.  which  is  marked  with,  and  is  also  disposed  ii^ 

Whilst  the  primitive  mountains  were  still  kyers  of  diflisrent  cotoors.  3.  Thifd  saai- 
covered  with  water,  it  is  supposed  that  a  stone  foi^tion ;  which  is  always  whiles  | 
considerable  rising.of  jthe  waters  took  place,  and  appears  to  he  of  much  later  formatinm 
from  which  were  deposited  rocks  of  por-  than  those  just  mentioned.  4.  Partial  aaml-  ' 
phyry,  sienite  and  pitch  stone.  These  con-  stone  formation.  5.  FloeU  limo-atooe,  iaa 
tain  very  little  mechanical  deposition,  no  pe-  simple  rock,  and  is  more  distinctly  atmtified 
tri&ctions,  and  little  or  no  carbonaceous  than  any  otly^r  rock.  Two  distinet  Ibraia* 
matter.  These  rocks  are  considered  as  the  tions  are  described ;  the  first  floeta  ham- 
second  porphyry  and  sienite  formations.  stone,  and  the  second  floetz,  or  ahcU  Um^ 

The  rocks  which  are  considered  as  tran-  stone.    6.  Floetz  gypsum  is  also  a  atanple 

sition  rocks  are,  1.  Transition  limestone,  rock,  and  is  more  or  less  distinctly  stiati- 

difleriog  from  tlie  primitive  in  Its  variety  of  fled.    Of  these  rocks  also  there  appears  to 

colours,  and  by  its  containing  the  remains  be,  beside  others,  two  principal  formations, 

of  marine  animaU ;  and  from  the  floetz  in  its  7.  Rock-salt  formation.    It  is  mostly  ImmI 

minute  granular  structure  giving  a  splintery  in  short,  but  thick,  beds,  in  clay  in  a  state 

or  flat  conchoidal  fracture.    2.  Transition  between    common    and    indurated  day, 

frap ;  under  which  species  we  have  fiaosi-  8.  Chalk  is  reckoned  one  of  the  oespest  of 

lion  green  stone,  distinguished  by  being  the  floetz  formations.    It  generally  coataiBB 

lefts  crystalline  than  the  primitive,  and  more  flint,  and  the  pctrifacti6ns  of  marioe  aai- 

so  than  the  floetz;  and  transition  amygda-  mats.    9.  Floetz  trap  is  soppoeed  by  Mr, 

)oid.    3.  ^rey  wadc^.  Which  is  more  abuu-  Jameson  to  result  from  a  formation  diAer- 

dant  than    the  two  preceding,   and  also  ent  from  that  which  Werner  has  named  the 

marks  a  particukr  period  in  the  formation  newest  floetz  trap.     10.  Coal  fonnatioa, 

of  rocks,  it  possessing  the  appearance  of  Werner  describes  three  fiirmations  of  coal ; 

mechanical  deposition.  There  are  two  kinds,  the  oldest,  or  independent  coal  formatioo  j 

grey   wack^   and  grey  wack£  slate :    the  that  which  occurs  in  the  newest  floetz  trap 

former  is  a  sand-stone,  differing  from  those  formation ;  and  that  which  occurs  m  aUavial 

pf  later  formation,  iu  being  cpmposed  of  land.     11.  Newest  floiitz  trap  tbimatioii, 

portions  of  sand  qf  larger  size  in  grey  co-  which  includes  several  rocks,  particntatlj 

loured  chiy-slate;  the  latter  obtains  its  slaty  basalt,  wack6,  grey-stone,  porphyry-date, 

stmcture,  in  a  great  measure,  from  the  and  trap-tuff,  which  are  its  peculkr  sod 

piaUness  of  the  sandy  pact  jclcs.    Thisroc^  cbanctenstic  rocka.   Ihose  whi^  occvf  i^ 
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It»  as  wen  asintlie  other  floetzfomatioiu, are  andwken  they  alto  cover  Its  extremitief^ 

I  green<«toiie,  amygdaloid,  pitch-stone,  ohsi-  saddle-fbrmed.    Wbeo  concave,  they  ara 

'  dian,  pomice,  compact  felspar,  clay-stone ;  termed  basin-shaped ;  and  if  the  concavitir 

i  gravel,  sand,  and  clay;   sand-stone,  clay  is  long,  troag^ishaped.     Their  upper  ez- 

i  iron  stone,  lim&>stone,  iron-clay,  and  coal,  tremtties,  appearing  at  the  surface  of  the 

i  The  tbrm,  and  other  visible  characters,  of  earth,  are  termed  the  outgoings  of  the  stra- 

I  many  of  the  mountain  rocks  are  frequently  ta :  the  outermost  of  the  circles  formed  by 

aufficient  to  point  out  their  nature  to  tlie  these  is  the  oldest  in  the  concave  (the  basio 

attentive  observer.  Granite  is  characterised  and  troqgh-shapedj,  and  newest  ui  the  coni 

by  iu  very  high  and  precipitous  clifis  and  vex  (the  mantle  and  saddle-shapfd).  When 

peaks ;  gneiss  is  less  lofty,  and  its  sum-  detached  portions  occur  on  the  summits  of 

suits  are  less  steep  and  abrupt;  and  the  hills,  they  are  called  caps;  when  filling  up 

mountains  of  mica  slate  are  still  less  lofty,  hoUow  spaces,  up-fiUinp;  and  when  only 

imd  bear  more  of  a  rounded  form.    Clay-  on  one  side  of  a  mountain,  shield-formed. 

alate  mountains  are  generally  less  lolly  than        It.  has  been  here  said,  according  to  the 

those  already  noticed,  and  their  cUffiiare  tlieoiy  of  Werner,  that  one  class  of  monntaina 

atill  less  steep  and  rough.    Primitive  lime-  was  deposited,  by  chemical  formation  from 

•tone  sometimes  presents  U>fty  peaks,  like  an  aqueous  solution,  previous  to  the  crea* 

those  of  granite;  but  the  mouptains  con-  tion  of  vegetables  and'animals:  thattothesa 

taining  it  in  general  assume  the  characters  succeeded  another  class,,  in  which  roateriala 

of  gneiss,   mica-skite,  or    cbiy-shite,  with  mechanically  separated  were  discoverable, 

which  it  is  in  general  found.    Rocks  of  pri-  formed  during  the  passage  of  this  globe  into 

asitive  trap  are  generally  lofty,  steep,  and  a  habitable  state ;  and  that  daring  the  exist* 

conical.     **  No  rock,'*  Mr.  Jameson  ob-  ence  of  anunals  and  vegetables  in  consider- 

serves,  *'  presents  a  greater  variety  of  ex*  able  number,  another  (the  latest)  chss  was 

ternal  appearance  than  the  sand-stone.    Its  produced,   in  which  mechanical  deposiU 

vallies  are  deep,  rocky,  and  romantic ;  its  and  remams  of  organised  bodies  exist  ia 

bills  are  conical,  8teep,and  clifiy ;  and  it  often  considerable  quantity.    Of  these  different 

presents  grand  colossal  pilhirs,  which,  from  classes  of  rock^  it  nuy  be  expected,  that  the 

their  number,  and  variety  of  their  shape,  rocks  of  the  earliest  period  would  be  found 

form  most  striking  rocky  scenes."    Floeta  invested  m  various  modes  by  those  of  lat6r 

lime-stone  assumes  very  different  forms  from  formation,  and  disposed  in  the  order  of 

Ihose  already  particularised,  being  extended  their  separation  from  the  waters  from  which 

'  in  Urge,  flat  hi)is,  intersected  1)y  steep  val-  they  derived  theur  origin. 

lies.    Chalk  in  some  situations  forms  hills  of       The  rocks  which  exiit  in  the  Hartz  ap* 

considerable  height,  which   are  generally  pear  to  be  beautifully  illustrative  of  this 

xounded,  with  an  extensive  base.  successive  deposition.    In  the  centre  a  vast 

The  position,  extent,  and  direction  of  the  mass  of  granite  rises  through  the  other  stra- 

several  strata  of  different  formations,  either  ta,  and  round  this  cbiy-slate  is  disposed  in 

taken  with  or  without  reference  to  the  fun-  mantle-shaped  strata.     Gneiss  and  mica* 

damental  rock,  yield  very  convincing  testi-  slate  not  existing  in  this  country,  transitioa 

piony  in  favour  of  the  opinions  delivered  by  limestone  succeeds  to  the  clay-slate,  and 

the  celebrated  Werner  respectwg  tlie  for-  then  grey  wack6  and  grey  wack6  shite :  the 

nation  of  the   earth.     (See  Geology.)  whole  being  wrapped  round  the  granite  iq 

previously  ta  viewing  the  illustration  of  his  mantle-shaped  strata,  and  invariably  with 

theory  in  the  formation  of  a  suite  of  rocks,  lower  and  lower  outgoings,  corresponding  to^ 

jt  may.  be  necessary  to  particularise  some  the  newer  and  newer  strata.    To  these  the 

of  the  peculiarities  in  tlie  formation  of  dif-  floetz  rocks  succeed,  the  oldest  of  the  floeu 

ferent  rocks,  and  to  show  the  different  terms  resting  on  the  newest  of  the  transition ;  and 

6y  which  they  are  expressed.    The  forma-  the  different  floeta  rocks  resting  on  each 

tioBS  theipselves  are  distinguished  as  uni-  other  according  to  their  relative  age.    Last 

versal  or  partial,  and  as  unbroken  or  broken,  of  all,  the  alluvial  rocks  are  found  in  the 

The  strata  are  considered  as  conformable  lowest  situations.    We  have  thus,  as  Mr. 

ior  unconformable,  with  the  direction  of  the  Jameson  observes,  all  the  series  of  rocks, 

fiindamental  rock;   and   overlying,  when  from  the  granite  to  the  alluvial,  marked 

jying  over  the  ends  of  the  strata  of  the  fim-  with  a  diminishing  level,  in  proportion  to 

fiamental  rock.  They  are  said  to  be  straight,  the  newness  of  the  strata. 

prhen  disposed  in  one  direction  on  the  fun-        The  system  of  Werner,  formed  upon  a 

,/damental'rock :  when  they  turn  round  it,  most  comprehensive  view  of  the  several 

Ipvi^g  the  top  oncpvered^  mantla-fonaed  ^  phenomena  observable   in  the   fonoatioi 
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of  the  crust  of  fhb  globe,  has  -been  here  sopher^  that  he  ga?e  him  fail  diopter  ie 

adopted,  from  Profeuor  Jameson's  penpi-  maniage  against  all  the  rcBMoatia 

cocas  description  of  it,  on  account  of  its  his  fiunily. 

so  exactly  corresponding  with  the  appear-        Rohanlt's  Physics  were  written  in 

ances  which  masses  of  rocks  every  where  but  have  been  translated  into  Ijatin  by  Dr. 

present  to  our  view.    The  present  outline,  Samuel  Clarke,  with  notes,  in  wMch  thm 

though  perhaps  sufficiently  correct,  is,  how-  Cartesian  errors  are   corrected  apoa   tibe 

ever,  by  no  means  pretended  to  supersede  Newtonian  system.    The  fonrtfa  and  Wsf 

the  study  of  the  work  alluded  to ;  since  an  edition  of  Rohauit's  Physics,  bj  Clnrire,  io 

accurate  knowledge  of  the  subject  can  only  that  of  1718,  in  8vo.  He  wrote  also  ^  CJe- 

be  yielded  by  the  study  of  the  more  highly  mens  de  Mathematiques,"  **  TnutS  de  Bf  e« 

finished  performance  itself.  dianique,"and   ^  Entretiens  aaria  Fliiloe^ 

ROCELET.    See  PvROTECHNY.  phie."    But  these  dialogues  are  foanded 

ROD,  a  land  me^vfure  of  sixteen  feet  and  and  carried  on  upon  the  priociplea  oi  Ike 

a  half;  the  same  with  perch  and  pole.  Cartesian  philosophy  which  faaa  now  Iftde 

ROELXtA,  in  botany, so  named  in  honour  other  merit,  than  that  of  having  cocieetwi 

of  William  Roell,  a  genus  of  the  Pentandria  the  errors  of  the  ancients.    Rofaaolt  died 

Monogynia  class  and  order.    Natural  order  in  1675,  and  left  behind  him  the  dbacacter 

of  Campanaceae.    Campanulaceas,  Jussien.  of  an  amiable,  as  well  as  a  learned  and  pM* 

Essential  character :   corolla  funnel-form,  losophic  man. 

with  the  bottom  closed  by  staminiferous  His  posthumous  works  were  collected  and 
valves  ;  stigma  bifid  ;  capsule  two-celled,  printed  in  two  neat  little  volamee,  first  at 
cylindrical,  inferior.  There  are  Bre  spe*  Paris,  and  then  at  the  Hague,  in  1690l  The 
des,allnativesof  the  Cape  of  Good  Hope,  contents  of  them  are,  1.  The  first  ax 
ROHRIA,inbotany,sonamed  in  honour  books  of  Euclid.  3.  Trigonometiy.  X 
•of  Julius  von  Rohor,  a  genus  of  the  Trian-  PracUeal  Geometry.  4.  Fortific^iosi.  &. 
dria  Monogynia  class  and  order.  Essential  Mechanics.  6.  Penpective.  7. 
characler :  calyx  bell-shaped,  five-parted ;  Trigonometrj.  8.  Arithmetic, 
corolla  five-petalled,  unequal ;  stigmas  ROLANDRA,  in  botany,  ao 
three,  revolute;  capsule.  There  is  but  honour  of  Daniel  Rohuider,  apapiJof  lin- 
one  species,  rtz.  R.  petiolifiora,  a  native  of  naeus,  who  travelled  to  Surinam ;  a  gesan  U 
the  woods  of  Guiana.  the  Syngenesia  Polygamia  Segrcgata  daM 
ROGUE.  See  Vagrant.  and  order.  Natural  order  of  C^ompcnite 
ROHAULT  (James),  in  biography,  Capitatas.  Cinarocephalse,  Joanea.  Esaca- 
a  French  philosopher,  was  the  son  of  a  tial  character :  floretB  bandied  into  a  head 
rich  merchant  at  Amiens,  where  he  with  scales  interposed ;  calyx  partial,  two* 
was  bom  in  1620.  He  cultivated  the  valved,  one-flowered ;  coroUetB  bemapliro- 
languages  and  bell^  lettres  in  his  own  dite ;  down  none.  There  is  bat  one  speciea, 
country,  and  then  was  sent  to  Paris  to  viz,  R.  argentea,  a  native  of  the  West  la- 
study  philosophy.    He  seems  to  have  been  dies. 

a  great  lover  of  truth,  at  least  what  he  ROUTING  mill,  in  mechanics,  a  ma- 
thought  so,  and  to  have  sought  it  with  much  chine  for  working  metals  into  piatci,  or 
impartiality.  He  read  the  ancient  and  mo-  bars,  which  are  required  of  an  even  thick- 
dem  philosophers ;  but  Des  Cartes  was  the  ness.  In  the  Plate,  RoUing-Mill,  are  three 
author  who  roost  engaged  his  attention,  elevations  of  a  machine  for  this  potpose, 
Accordingly  he  became  a  zealous  follower  A  B,  D  £,  in  all  these  figures  is  a  nansEtve 
of  that  great  man,  ai^d  drew  up  an  abridge-  frame  of  cast  iron,  consisting  of  two  distinct 
ment '  and  explanation  of  his  pirilosophy  cheeks,  A  B  and  D  E,  which  are  connected 
with  great  clearness  and  method.  In  the  together  by  being  bodi  afilxed  to  an  iron 
preface  to  his  Physics,  for  so  his  work  is  plate,  F  F,  bolted  down  upon  two  groond 
called,  he  makes  no  scruple  to  say,  that  sills,  GG,  supported  on  masonry,  and  Ibno- 
**  the  abilities  and  accomplishments  of  this  ing  the  foundation  for  the  whole  raadine ; 
philosopher  must  oblige  the  whole  world  to  each  cheek  has  an  oblong  mortice,  a  ^, 
confess,  that  France  is  at  least  as  capable  tlirongh  it ;  a  strong  iron  screw,  d,  ii  screw- 
of  producing  and  raising  men  versed  in  all  ed  through  the  upper  end  of  each  cheek, 
arts  and  brancJies  of  knowledge,  as  ancient  and  has  a  wheel  on  the  top  of  it,  with  teeth, 
Greece."  Clerselier,  well  known  for  his  to  receive  a  handspike  to  turn  it  by.  IK 
translation  of  many  pieces  of  Des  Cartes,  are  the  two  rollers  made  of  cast  iron,  and 
conceived  such  an  affection  for  Rohault,  on  veiy  truly  turned  m  a  lathe,  they  kave 
account  of  his  attachment  to  this  philo*  piivots,  ilfkmf  at  each  end,  tuned  at  the 
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same  tine  uid  with  the  greatest  accnncy ; 
these  pivots  are  sapported  on  bearings  of 
brassy  in  the  cheeks  those  of  the  lower 
roller,  K,  At  in  the  bottom  of  the  mortices, 
a  b,  (fig.  1  and  5)  through  the  cheeks,  the 
npper  ones,  e<,  are  moveable,  sliding  up 
and  down  in  the  mortices  by  the  action  of 
the  screw,  d.    The  wei^t  of  the  upper 
roller,  when  nothing  is  between  the  roUers, 
is  sustained  by  an  iron  strap,  a,  at  each  end, 
embracing  the  pivots,  and  going  through 
the  brass  bearing,  e  e.    Ito  ends  are  tapped 
and  have  nuts  screwed  upon  them  to  pre- 
vent their  retnm  through  the  ends  of  the 
collar,  p,  vrhich  fits  in  a  groove  cut  round 
the  screw,  d,  so  that  it  cannot  come  off ;  the 
coUar  is  made  in  two  halves,  which  are  held 
together  by  the  ends  of  the  strap,  »»  going 
through  both  at  the  place  where  they  over- 
lap each  other;  by  this  means  the  upper 
beariogs  are  firmly  connected  with    the 
screws  to  rise  and  fall  with  them ;  and  at  the 
same  time,  the  pivots  of  the  npper  roller 
are  held  up  to  their  bearings  by  the  straps, 
a,  going  under  them.    The  end  of  the  pivots 
of  the  rollers  are  formed  into  squares  be- 
yond the  bearings,  and  the  pivots  of  one 
end  of  each  roller  have  two  cog  wheels, 
L  M,  fitted  on  them,  they  are  shown  fiice* 
ways   (in  fig.  1)  and  are  both  alike,  tliey 
cause  the  two  rollers  to  move  vrith  an  equal 
velocity;  the  other  square,  k,  on  the  lower 
roller,  is  fitted  into  a  box,  M,  by  which  it  is 
joined  to  a  strong  shaft,  O,  which  commo- 
nicates  a  rotatory  motion  to  the  rollers.  This 
sluift  receives   its  power  from  a  watei^ 
wheel,  steam-engine,  horses,  or  other  first 
moving  power  :  s  is  a  small  trough  made  of 
iron  pbite,  punched  full  of  holes,  it  is  sup- 
plied with  water  by  a  pipe,  a,  and  ooa- 
stsntly  drops  a  small  quantity  of  water  upon 
the  rollers,  and  thus  keeps  them  cool  when 
they  are  rolling  hot  work :  «,  is  a  bar  of 
iron  fixed  between  the  two  cheeks  by 
wedges,  the  upper  side  is  on  a  level  with  the 
top  of  the  lower  roller;  a  small  distance 
above  this  is  another  iron  bar,  x,  parallel  to 
the  former  ;  between  these  the  article  ha- 
tended  to  be  rolled  is  introduced  to  the 
rollers. 

Rolling  niills  are  chiefly  used  for  drawing 
out  iron  bars  after  they  have  been  mannfao- 
tored  into  bar  iron  by  the  forge  hammer ; 
the  rollers  leave  a  smoottier  surface,  and 
make  a  bar  of  more  even  t^ckness  than  the 
hanmier  can  be  made  to  do  \  the  u-on  hoops 
for  barrels  are  also  made  in  this  machine ; 
Its  operation  is  exceeding  siQple,>i  fiimace 
is  placed  close  to  the  machiie  where  the 
iron  bars  are  to'be  rolled;  ar^heated  to  a 
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white  heat;  a  workman  stands  between  tha 
furnace  and  the  mill,  and  takes  a  bar  from 
the  furnace  with  a  pair  of  pinchers,  and 
puts  its  end  between  tlie  bars,  w  and  x,  ad* 
vanctng  it  forwards  nntil  the  rollers  take  it 
between  them  and  draw  it  forwards,  spread- 
ing it  as  it  goes  both  in  length  and  breadth  ; 
another  workman,  behind  the  machine,  re- 
ceives the  bar  as  it  comes  through,  and  con- 
veys it  away  to  make  room  for  the  next  The 
small  stream  of  water  brought  by  the  pipe, 
r,  cools  and  hardens  the  iron  as  it  is  rolled 
without  plunging  in  water.  The  rollers 
can  be  set  nearer  or  further  apart  by  turn- 
ing the  screws,  dd,  to  make  thicker  or 
thinner  wori^  The  iron  vrill  pass  through 
the  roUen  at  the  rate  of  three  and  a  half  or 
four  inches  per  second,  and  thus  will  do  a 
great  quantity  of  work ;  but  the  power  re* 
quired  to  tnm  them,  when  they  have  large 
and  heavy  work  in  them,  is  immense ;  for  the 
same  reason  the  frame  of  the  machine 
must  be  exceedingly  strong  and  well  put  to- 
gether. 

ROLLS,  are  parchment,  on  vrhich  all 
the  pleadings,  memorials,  and  acts  of  courts 
are  entered  and  filed  with  the  proper  ofllcer, 
and  then  they  become  records  of  the  court. 

ROMAN  CufMics,  in  church  history,  a 
name  given  to  those  diristians  who  believe 
the  doctrines  and  submit  to  the  discipline  of 
the  church  of  Rome.  They  are  also  called 
Papists,  from  popo,  fiaher,  because  the 
Bishop  of  Rome  is  not  only  styled  supreme, 
but  oecumenical,  or  uhivenal  bishop ;  and 
they  think  they  are  entitled  to  the  appeUa- 
tion  of  Catholics,  because,  as  they  assert,  the 
Romish  Church  is  not  only  a  true  church, 
but  tlu  only  true  church ;  having  all  the 
marks  of  the  true  church :  vis.  unity,  ho- 
lineas,  uaiverBUlity,  and  apostolicity.  Whe- 
ther the  Church  of  Rome  has  any  exclusive 
right  to  these  four  assumed  marks  it  is  not 
our  buriness  to  inquire. 

The  Roman  or  Latin  Qiurch  is  a  system 
of  govemment,whose  jurisdiction  extends  to 
a  great  part  of  the  known  world ;  though  its 
authority  has  been  circumscribed  vrithio 
narrower  limits  smce  the  era  of  iSie  refor- 
mation ;  and  has  been,  particularty  of  late 
yean,  gradually  decaying  in  every  coontry 
in  Europe. 

Of  the  origin  of  this  most  extraordiuaiy 
power  there  are  various  accounts  extant.  It 
appears,  however,  that  aflter  the  Roman 
Empire  became  christian,  it  was  greatly 
corrupted,  till  the  empire  fell,  and  made 
way  for  the  dominion  and  grandeur  of  the 
Bishop  of  Rome,  under  vifaom  the  coirap* 
tienrose  to  an  ananuighe^t*  £arly  ia  Ihe 


^^  *.    1 
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fourth  century,  m  which  the  Iktben,  Cyril, 
iBa^il,  GrcjTory,  and  AnibroM,  flouhithed, 
^as  imtitiited  the  roona»tic  life.     Notwitb- 
itandin;;  the  piety  and  sanctity  to  which 
tlii5  institution  made  pretensions,  amanifesl 
love  of  pofrer,  and  riches,  was  predomi- 
nant ;  and  that,  at  best,  tiie  monastic  life 
laid  the  foundation  of  that  supers tmctnre 
of  mystery,  intolerance,  and  superstition, 
which  in  subsequent  periods  of  the  church 
made  such  havock  with  the  peace  and  hap- 
piness of  mankind.    It  was  from  this  time 
that  the  church  t>ecaroc  modelled  by  assum- 
in^  priests  ^  the  simplicity  of  tmtli  was  ob« 
•cured  by  mystery;  and  the   kingdom  of 
Christ  became  a  kinf^dom  of  this  world. 
The  popes,  as  bi&hopd  of  Kome,  having  laid 
the  foundation  of  that  monarchical  power  to 
whirh  they  afterwards  rose,    out   of  the 
first    and   most    evsential    steps   was    the 
creation  of  tlie  dignity  of  Patriarch,  after- 
wards confirmed  by  the  Council  of  Nice. 
Tlios   the  hierarchy    l>eeame    formed  ac- 
cordiuj;  to  the  constitution  of  the  Roman 
empire.    After  this  it  was  resolved  tiiat  tlie 
precedence  and  authority  of  bishops  over 
others  should  be  determined  by  the  rank  of 
the  cities  where  they  resided  ;  and  of  con- 
•eqoence  in  process  of  time,  as  it  could  be 
effected,  the  Bishop  ofRome  must  have  the 
supremacy  ;  and  tliis  was  manaj^d  with  so 
much  art,  as  to  be  confirmed  in  the  next 
council,  without  its  appearing  previously  tQ 
have  been  made  a  point  of. 

Constantine  the  Great,  who  became  a 
christian,  A.  D.  31 S,  took  the  cause  of  reli- 
gion into  his  hands,  and  defended  his  new 
friends  against  the  rage  of  tlieir  heathen 
adverMiries  with  so  much  ^  success,  tliat 
be  restored  peace  and  tranquillity  to  the 
christian  world.  When  the  church,  under 
this  Emperor  and  his  successors,  enjoyed 
the  protection  of  the  civil  powers,  the 
christians  began  to  compare  tlieir  present 
with  their  past  condition,  and  called  to 
mind  tlie  sufferings  of  their  predecessors, 
and  tlie  patience  and  fortitude  which  they 
had  exerted,  particularly  in  the  last  and  se- 
verest persecution.  These  considerations 
raised  iu  them  a  high,  and  indeed,  in  some 
decree  a  just  veneration  for  the  martyrs. 
But  it  did  not  stop  here  ;  what  was  at  first 
<Mily  a  pious  veneration,  soon  rose  into  a 
kind  of  adoration;  and*  it  vras  discovered 
that  considerable  profit  migtit  be  gained  by 
die  sale  of  bones  and  reliques  tliat  it  were 
honourable,  not  to  say  miraculous,  to  pot- 
sesi,  and  meritorious  to  preserve.  Athana- 
aius  and  Gregory,  Nazienxen  and  Chrysos- 
lom^  used  all  their  powtr  and  eloquence  to 


increase  the  popular  veneittiai  jukI    tnv?* 
cation  of  saints,  the  lOTe  of  mo^er^^    an  d 
the  belief  of  miracles  wrought    by  monks 
and  reliques. 

The  period  of  intellectaal  vas^lag^  xx?  vr 
commenced  ;  and  trick  and    tiaeae    ^rer-e 
soon  discovered,  by  avaricioos  aod  ^a a  bi- 
lious priests,  to  be  far  more  profitable  li.aa 
the  truth  as  it  is  taught  by  Jesus. 

It  was  al>out  thb  time  that  the  Coiioeil  cT 
Nice  assembled,  ••  by  tlic  grace   ot  God^ 
and  fiivour  of  Constantine  the  prinee,  be- 
loved of  God,"  to  crush  by  numben,  d^- 
moor,  and  authority,  what  proved  too  stub- 
born or  too  firm  to  yield  to  their  9J^^umeat\, 
By  the  arbitraiy  decision  of  three  hundred 
and  thirteen  out  of  three  hondped  aod  eigh- 
teen bitihops  it  was  proved  tliat  the  Son  u 
consnbstaiitial  and  of  the  same  aobstzcre 
with  ttie  Father  ;  and  moreover  that  whoso- 
ever  should  dare  to  assert  that  tliis  expres> 
sion  is  unscriptural,  he  should,  withoot  fiir- 
ther  ceremony,  be  deemed  a  heretic,  be 
cut  off  from  communioD  with  tlie  clisrcb 
in  this  worid,  and   without  doubt  ahouIJ 
perish  everiastiugly  in  the  world  to  come  ! 
After  they  had  tlius  decided,  and  had  ba- 
nislied  Arins,  and  his  followers,  who  deter- 
mined  to  abide  by  the  language  oi  Scrip- 
ture, these  domineering  priests  sent  letters 
of  self-commendation    to  their  friends  in 
E.eypt,  L>  bia,  and  PeuUpolis.     Having  re- 
warded the  priests,  and  recommended  to 
them  peace  and  harmony,  Constantine  dis- 
missed the  c<iimcil,  and  wrote  to  several 
churches,  recommending  and  enjoining  nnt- 
ver&al  conformity  to  the  coimcirs  decrees, 
both  in  doctrines  and  ceremonies  ;  OBUf 
this,  among  otiier   arguments,  that  what 
they  had  decreed  was  the  vrill  of  God,  and 
tliat  tlie  agreement  of  so  great  a  namberof 
bishops  could  be  by  no  otlier  than  tbeimme- 
diate  inspiration  of  the  Holy  Ghost.    That 
the  Nicene  doctors  were  inspired,  whoever 
considers  the  nature  and  extent  of  tbctr 
anathemas  and  depositions,  together  widk 
tlie  subsequent  persecutions,  of  which  tMg 
council  was  the  foundation,  can  have  no 
doubt ;  whether  their  inspiration  wis  by 
the  Holy  Ghost,  is  another  question. 

The  scriptural  christians,  being  now  tha 
weaker  party,  not  relishmg  neither  tlie  de- 
crees of  the  Niqenc  fathers,  nor  the  letters 
of  Constantine,  most  onhappy^eonseqneoccs 
very  soon  took  phice.  llie  orthodox  em* 
peror,  finding  his  admonitions  disregarded, 
resolved,  in  the  madness  of  his  xeal,  to  tty 
the  efllcacy  of  more  forcible  motives ;  and 
accordingly  issued  iondry  edictsr  agamst  lU 
Who  ahoQld  dwe  lo  oppose  his  will|  or  tligbf 
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the  decrees  of  the  Conocil  of  Nice ;  at  the  belief  uid  practice  of  this  very  large  and 

aarae  tmie  ordering  that  the  books  of  their  respecUble  portion  of  the  christian  worhl. 

opponents  should  be  bamt ;  and  if  any  kept  We  cannot  perhaps  do  this  better  than  by 

tbem  in  tlieir  possession,  or  endeavoured  to  laying  before  the  reader 

counteract  his  edict,  they  should,  on  con-  r  sl    n  ^s^      r^   -  v         j 

viction  thereof,  suffer  death.  ^  5uin»wry  of  the  Doctn^,  0*f«P'»*^  ^ 

Thus  the  authof  of  the  Nicene  Creed  ^'T'Tr'^J^.  ^%'^  f  ^T*'  "  "^ 

lint  br6ught  m  Uie  punUhment  of  heresy  '^"'^  "»  ^^P"  ^•«  ^^- '  ^^«^- 

with  death,  and  persuaded  the  emperor  to  ^*  Art  I.  I  believe  in  one  God,  the  Father 

destroy  those  whom  he  could  not  easily  Almiglity,  maker  of  heaven  and  earth,  and 

convert.    The   scriptures  vt ere    now   no  of  all  tilings  visible  and  invisible.    The  one 

longer  the  rule  of  faith  and  manners  ;  but  true  and  living  God  in  three  persons,  Fa- 

orthodoxy  and  heterodoxy  vrere  decided  by  ther.  Son,  and  Holy  Ghost. . 

vote,  and  agreed  upon,  not  by  the  number  *^  II.  I  believe  i»  one  Lord  Jesus  Christ, 

and  weight  of  arguments,  but  by  the  num-  the  only-begotten  Son  of  God,  begotten  of 

ber  and  power  of  emperors,  priests,  and  the  Father  before  all  worlds,  God  of  God, 

cooncib.  light  of  light,  very  God  of  very  God,  be- 

The  next  connciKthat  was  held,  was  com-  gotten  not  made,  being  of  one  substance 

posed  of  bishops  possessing  opiniona  some-  with  the  Fatlier,  by  whom  all  things  were 

vrliat  different  from  those  of  their  prede-  made. 

cessors,  because  Constantiue  II.  happened  **  III.  Who  for  ns  men,  and  for  onr  salva- 

to  be  favourable  to  the  Arians.    The  side  tion,  came  down  from  heaven,  and  was  in* 

of  ortliodoxy  was  now  changed;  but  ful-  camate  of  the  Holy  Ghost  of  the  Virgin 

minations  and  damnations  still  adhered  to  Mary,  andwas  made  man. 

tlie  decrees  of  the  council  against  all  those  *^  IV.«And  was  crucified  also  for  ns  on- 

who  should  dare  to  oppose  them.    This  der  Pontius  Pilate ;  be  suffered  and  wua 

alternate  shifting  of  hands  continued  through  buried. 

the  whole  of  this  century.    It  was  m  this  "  V.  And  the  third  day  rose  again,  ac- 

century  also  that  painted  crosses  and  the  cording  to  |he  scriptures, 

making  of  pilgrimages  became  fashiouable.  ''  VI.  He  ascended  v  into  heaven,  sits  at 

The  fifUi  century  gave  birth  to  an  esta*  the  right  hand  of  the  Father, 
blished  onion  of  the  temporal  and  spiritual  **  VII.  And  Is  to  come  again  with  glory 
jurisdiction  of  the  popes  ;  though  as  yet  no  tojodge  both  the  Uving  and  the  dead,  of 
one  had  the  hardihood  to  declare  himself  whose  kipgdom  there  shall  be  im  end. 
eitlier  infallible  or  supreme.    The  prohi-  "  VIII.  I  betieve  in  the  Holy  Ghost,  the 
biting  priests  to  marry,  baptizing  with  god-  Lord  and  giver  of  life,  who  proceeds  from 
fathers   and  godmothers,   the  sign  of  the  the  Father  and  the  Son,  who  with  the  Fa- 
eroes in  baptism,  and  some  other  less  im-  ther  and  the  Son  is  adored  and  glorified ; 
portaut  matters,  were  introduced  in  this  who  spake  by  the  prophets, 
century.  **  IX.  I  believe  in  one,  'holy,  catholic, 

Tlie  bulk  of  ecclesiastical  historians  Gx  and  apostolic  chureh. 

the  year  606  for   the   title  of  universal  ^  X.  I  acknowledge  one  baptism  for  the 

bishop,  being  conferred  on  the  Pontiff  of  remission  of  sins. 

Rome.    Thi»  dignity  had  been  assumed  by  '*  XI.  I  look  for  the  resurrection  of  the 

the  Bishop  of  Constantinople  in  the  pre-  dead. 

ceding  century,  but  was  now  confirmed  to  *<  XII.  I  believe  in  the  life  of  the  worid 

Bonifisce  III.  ;  who,  being  elected  Pope,  to  come.    Amen. 

prevailed  on  the  Emperor  Phocas  to  take  ^  XIII.  I  most  firmly  admit  and  embrace 

the  title  of  universal  bishop  from  the  Bishop  the  apostolical  and  ecclesiastical  tradition, 

of  Constantinople,  and  grant  it  to  him,  and  and  all  other  observations  and  constitutions 

his  successon,   by    his  absolute  decree  ;  of  the  same  church, 

which  passed  for  that  purpose.  **  XIV.  I  do  admit  the  holy  scriptures  in 

Now  it  was  tliat  popery  became  esta-  tlie  same  sense  that  Holy  Mother  Cbnrcb 

blished  and  general ;  from  this  period  there-  doth,  whose  business  it  is  to  judge  of  tlie 

fore  we  nuiy  date  the  appellation  of  Roman  true  sense  and  interpretation  of  them,  and 

Catholic.    Without  however,  minutely  de-  I  will  interpret  them  according  to  the  nna- 

tailing  the  origin  of  those  various  doctrines  nimous  consent  of  the  fathers, 

and  ceremonies  by  which  tlie  Church  of  ''XV.  I  do  profess  and  believe  that  there 

Rome  has  long  been  distinguished,  we  will  are  seven  sacraments,  truly  and  properly 

proceed  to  give  a  laccioct  accouat  of  tlie  m  caUed,  institated  by  Jeans  Christ  our 
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lord,  nd  necessary  for  the  nhration  of    catholic  and  apostolic  Roman  cfanrcfa  «o  be 


aankind,  thoagh  not  all  of  them  to  every 
one,  va.  haptism,  confirmation,  encharist, 
penance,  extreme  unction,  orders,  and  ma- 
trimony j  and  that  they  do  confer  grace ; 
and  that  of  these,  baptism,  confirmation, 
and  orders,  cannot  be  repeated  withoof  sa- 
crilege. I  also  receive  and  admit  the  re- 
ceived and  approved  rites  of  the  catholic 
church,  in  her  solemn  administimtion  of  all 
the  aforesaid  sacraments. 

**  XVI.  I  embrace  and  receive  every 
^ng  tliat  hath  been  defined  and  declared 
by  the  holy  Council  of  Trent,  concerning 
original  sin  and  justification. 

'<  XVII.  I  do  also  profess,  that  in  the 
BM^M  there  is  ofiered  onto  God  a  tme,  pro* 
per,  and  propitiatory  sacrifice  for  the  quick 
and  the  dead  j  and  that,  in  the  most  holy 
sacrament  of  the  eucharist,  there  is  truly, 
really,  and  substantially  the  body  and  bbod, 


the  mother  and  mistress  of  all  obnrcrh^^si 
and  I  do  promise  and  swear  true  obecBcnrc* 
to  the  Bishop  of  Rome,  the  sncccsaor  otf^  ^>  r . 


od 


Peter,  the  prince  of  the  apoatles, 
car  of  Jesus  Christ. 

«  XXIV.  I  do  andonbtedly 
profess  all  other  things  that  have 
Uvered,  defined,  by  the  sacred 
cecumenical  councils,  and  especially  by  tlie 
holy  synod  of  Trent ;  and  .all  other  tlitii;r« 
contrary  hereunto,  and  all  heresies  con> 
demned,  v^ected,  and  uathematiBedy  by 
the  church,  I  do  likewise  oondeam,  reject, 
and  anathffanatise." 

This  bull,  as  it  is  called,  bean  dnte  on 
the  ides  of  November,  1^64,  and  coisclndes 
in  the  usoa^  manner,  vHth  threats  of  the  io- 
dignation  of  God,  and  of  h»  blessed  apostles 
St  Peter  and  St.  Paul,  agamst  all  who  dare 
to  infringe  or  oppose  it.     Whether  this 


»- 


together  with  the  soul  and  divinity  of  our     profession  of  fiuth  would  now  be  sabocribed 


liord  Jesus  Christ ;  and  that  there  is  a  con 
version  made  of  the  whole  substance  of  the 
bread  into  the  body,  and  of  the  whole  sub- 
stance of  the  wine  into  the  blood ;  which 
conversion  the  whole  Catholic  church  call 
Transnbstantiatiott.  - 

<*  XVIII.  And  I  believe,  that  under  one 
kind  only,  whole  and  entire,  Christ  is  Uken 
and  received. 

«<  XIX.  I  do  firmly  believe,  that  there  is 
a  pm^atoiy,  and  that  the  sonls  kept  prison- 


by  every  Roman  Catholic,  vre  will  not  tske 
upon  us  to  say ;  hut  it  is  certain,  that  it 
has  received  the  sanction  and  confirmation 
of  the  council  of  Trent,  Hie  bat  genetal 
coundl,  and  has  been  explained  and  vin- 
dicated by  Bossnet  and  other  Catiiolic 
vrriters.  We  should  not  omit  to  notice 
the  tfully  ingenions  publication  of  the  bte 
worthy  Dr.  Alexander  Geddes,  entitled  **  A 
Modest  Apology  for  the  Roman  Catholics 
of  Great  Britain.**  .  In  this  singular  poMica- 


ers  there  do  receive  help  by  the  sufirage  of  tion,  the  author  has  biboored  hard  to  prove 
the  fiuthfid.  Hiat  the  souls  of  the  patii-  that  a  very  great  resemblance  ensts  (even 
aichs  and  holy  men,  who  departed  this  life  ^  much  so  as  to  leave  litfie  to  prevent  a 
before  the  crucifixion  of  Christ,  were  kept  cordial  coalition),  between  the  doctrines  and 
as  in  prison,  in  an  apartment  of  hell,  vrith-  discipUne  of  the  two  churches  of  Rome  and 
ontpam.  That  Christ  did  really  go  into  of  England.  This  dimenting  Catholic 
local  hell,  and  delivered  the  captive  souls 
out  of  tbu  confinement.  The  fiithers  a^ 
aert,  that  onr  Saviour  descended  into  hell, 
went  thither  specially,  and  delivered  the 
souls  of  the  fathers  out  of  that  mansion. 

**  XX.  I  do  believe  that  the  saints  reign- 
ing together  with  Clirist  are  to  be  worship- 
ped and  prayed  unto,  and  that  they  do  offer 
prayers  unto  God  for  us,  and  that  their  re- 
lics are  to  be  had  in  veneration. 

**  XXL  I  do  firmly  believe,  that  the  im»* 
ges  of  Christ,  of  the  blessed  Virgm,  the 

mother  of  God,  and  of  other  saints,  ought     ^ ^ ^ ^ ^  ^ ,  _^ 

to  be  had  and  retahied,  and  that  due  ho-  ^  many  large  crops  of  spiritual  cockle, 
nonr  and  veneration  ooglit  to  be  paid  unto  that  have  been,  at  different  times,  **  while 
them.  men  slept,"  sown  by  the  enemy  in  the  wide 

^  XXII.  I  do  affirm,  that  the  power  of  field  of  the  Catholic  worid.  Tins  represen* 
indulgences  was  left  by  Christ  in  the  church,  tation  tt  certamly  curious,  at  least,  as  conmg 
and  that  the  nse  of  them  b  very  beneficial  fi'om  the  pen  of  a  professed  Roman  CstiioKc 
to  Christian  people.  priest.    If  the  English  Catholics  differ  ma* 

**  XXUI.  I  do.acknowledga  tha  holy    twially  ifrom  their  brethren  m  other  oo«« 


to  speak  of  the  Romish  Church  la  terms 
notmnch  like  what  her  friends  have  nsoslly 
employed  on  similar  occasions;  and  very 
plainly  infi>rms  ns,  that  the  enervation  of 
ancient  dinrch  discipline;  the  fiibrication 
of  iaise  decretal ;  the  multiplication  of  ap- 
peals, dispenses,  exemptions,  immunities, 
and  enormous  privileges ;  the  rage  of  idle 
pilgrinuiges;  the  base  traffic  of  indulgenoes ; 
tiie  propagation  of  lying  legends,  feigned 
miraclesf  and  apocryphal  revelatiom ;  the 
doctrines  of  the  Pope's  infiilUbility,  tem- 
poral jurisdiction,  ami  deposing  power,  sre 
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tries,  where  is  the  muty  aod  catholicity  of  ncred  in  the  streets,  while  hundreds  of  them 

the  Romish  faith?  songht  refnge  in  this  and  other  countries. 

We  must  now  conclude  this  article  with  Notwithstanding  these  prox:eeciing9,  on  the 

a  brief  statement  of  the  decline  and  present  28th  of  May,  1795,  a  decree  was  obtained 

atate  of  the  papal  power  in  Europe.  for  the  freedom  of  religious  worrfaip;  and  on 

The  deadly  blow   which    this   gigantic  ^  following  June  the  churches  in  Paris 

power  received  in  tlie  sixteenth  century  we  ^^^^  re-opened,  and'  divine   service  was 

bave  already  treated  of  in  the  article  Re-  •«»<«>  performed  with  great  ceremony.  The 

FORMATION.  clcrgy  have  never  since  been  molested  lo 

From  the  effects  of  that  blow  the  Roman  ^^«nce ;  but  their  power  and  influence  were 
Catholic  interests  have  never  yet  recovered,  f^^tly  diminished,  for  though  the  Moderees, 
It  was  a  deep  and  deadly  wound  to  the  or  Brissotine  party,  recalled  them,  no  esta- 
usurpations  of  tyranny  and  ttie  towering  blishment  was  made  ibr  them,  until  Bona- 
pride  of  ecclesiastical  domination.    In  the  I»rte,  as  First  Consoi,  procured  th<^  Pope^ 
article  to  which  we  have  already  alluded,  consent  to  the  Concordat,  which  the  oldCa- 
the  reader  will  find  a  brief  enumeration  of  tfaolics  assert  surrendered  all  their  rights  and 
the  countries  which  received  the  doctrines  privileges  of  the  church  to  the  secular  head, 
of  the  reformation,  as  well  also  of  thqse  By  degrees  the  Pope  of  Rome  has  con- 
countries  where  the  principles  of  religious  tinned  to  lose  his   inflnence  in  ^France, 
liberty  had  made  but  little  progress.  These  The  number    of  Catholic  clergy  is  now 
latter  were  principally  France,  Spain,  Italy,  very  considerably  reduced;    and  all  the 
and  Poland.    In  each  of  these  countries  religious  orden  in  France,  the  Sisters  of 
the  spirit  of  refonn  has,  more  or  less,  mani-  Charity  excepted,  are  abolished,  together 
Tested  itself  smce  the  en  of  the  reformation,  with  all  public  processions,  pilgrimages.  Sec 
In  the  first  of  these  countries  particulariy,  The  French  General,  Bonaparte,  drove  the 
the  authority  of  the  supreme  head  of  the  late  Pope,    Pius  VI.,  lirom  Rome,  and 
church  has,  since  the  commencement  of  compelled  him  to  take  shelter  in  a  Car- 
the  reVohition,  received  an  ahmning  dimi-  thusbn  monastery,  about  two  miles  from 
notion.    Indeed,  the  liberties  of  the  Gal-  Florence,  where  he  died,    August   I9th, 
llcan  church  had  always  depended  upon  1799.    The  Frendi  army  who  took  pos* 
two  maxims:   1.   That  the  Pope  has  not  session  of  Rome,  made  no  ceremony  in 
authority  to  command  any  thing  in  general  abolishing  many  of  those  rites  which  for 
or  particular,  in  which  the  civil  rights  of  centuries  had  been  regarded  m  sacred.    A 
the  kingdom   are   concerned.      2.   That  new  Pope,  however,  has  been  elected,  vrho 
though  the  Pope's  supremacy  Is  owned  in  has  taken  the  name  of  Pins  VII.    This 
spiritual  matters ;  yet  his  power  is  limited  pontiff  at  present  resides  at  Rome,  the  seat 
•and  regulated  by  the  dtcrees  and  canons  of  his  ancestors,  and  has  often  officiated  in 
of  ancient  councils  in  the  realm.     These  the  Vatican.    But  his  power  is  gone,  pro- 
maxima  in  the  Gallican  church  have  been  bably  for  ever.   Bonaparte  has  lately  seized 
superseded  by  the  Concordat ;   and  still  on  his  temporal  dominions,  and  driven  his 
more  by  events  of  a  very  recent  date.  IHends  and  counsellors,  the  Cardinals,  from 
l¥hen  the  Firench  revolution  first  broke  his  presence.    On  the  I9th  of  April,  1808, 
out,  the  clergy  in  that  country  suffered  a  most  curious  and  Interesting  state  paper 
every  H>ecies  of  insult  and  cruelty  that  an  vraspnblished  by  the  Pope,  entitled^  An  wer 
infiiriate  rabble  or  more  refined  councils  of  his  Eminence  Cardinal  GabrielU,  first  8e« 
could  invent.     Their  tythes  and  revenues  cretary  of  State,  to  the  Note  of  his  Excel- 
were  taken  from  them,  and  the  possessions  lency  M.  Chaiapagny,  addressed  to  M .  Le 
of  the  church  were  eonsidcred  as  national  Fevre,  Chai^ge  d'AfilUres  from  the  Emperor 
property.    The  religions  orders  were  dis-  of  FHnce."   We  lament  that  our  limits  will 
solved,  and  their  estates  confiscated.  Wben  not  permit  ns  to  preserve  the  whole  of  this 
the  National  Assembly  attempted  to  impose  curious  document  in  our  pages.    We  may 
upon  the  clergy  what  they  denominated  The  however,    remark,   that  this  paper  is  in 
civil  constitutiop  of  the  clergy,  a  refiisal  to  answer   to  a  demand  which  the  French 
suhmit  to  it,  and  to  that  of  taking  an  oath  to  ruler  had  made  upOn  his  Holiness,  to  enter 
maintain  it,  vras  attended  with  the  most  into  an  offensive  and  defensive  league  vrith 
alarming  consequences.    One  hundred  and  the  other  powers  of  Italy,,  against  aU  the 
thirty-eight  bishops  and  archbishops,  and  enemies  of  France,  and  also  that  the  Pope 
sixty-eight  curates,  or  vickrs,  were  on  tiiis  ac-  should  dismiss  from  his  court  the  Cardinals. 
count  driven  from  their  se^  and  parishes.  To  these  demands  his  Holiness  replies  in  a 
Nofflbenoftbcse  unfortunate  men  w«it  mat-  spirited  but  highly  pathetic  strain.     He 
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dedares  in  one  part  of  hU  paper,  that  '<  His  The  question  coaceniiDs   the     Cadho^ 

^Holiness,  onlike  other  princes,  is  invested  Emancipation  in  this  coqntry  umI    in    Ir^ 

with  a  two-fold  cbaractery  namely,  of  Sove-  land,  being  as  yet  undecided,  we  most  <mr: 

reijgn  Pontiff,  and  of  Temporal  Sovereign,  any  further  notice  of  it;  at  the  same   taw 

and  has  given  repeated  evidence  that  he  most  ardently  longing  that  the  period  mv 

cannot,  by  virtue  of  this  second  qnalifica-  soon  commence,  when  no  diflfereiace  9f  opsr 

tion,  enter  npon  engagements  which  would  nion  wtiatever,  no  variation  in  our  wor^h^ 

lead  to  resuIU  militating  against  his  fiist  and  shall  prove  a  barrier  to  the  foil  exercise  «f 

ni09t  important  office,  and  injuring  the  reli-  all  tliose  rights,  both  dvil  and  reli^km^  t» 

gion  of  which  he  is  the  head,  the  propa-  which  all  men  are  bom,  and  to  wfaicfa  aU 

gator,  and  the  avenger."  good  and  peaceable  men  bavc    an 

Tlie  French  Emperor  had  declared,  that  claim.    See  Papists. 

in  case  tlie  Pope  would  not  accede  to  his  RONDELETIA,  in  botany,  so  i 

demands,  he  would  seixe  upon  the  temporal  in  honour  of  GuUleaume  Rondelet,  a  amora 

dominions  of  the  Holy  See.    To  which  his  physician  and  natural  hUtorian,  of  Mootpe- 

Holiness  replies,  that "  If,  in  spite  of  all  this,  her;  a  genus  of  the  PenUndria  Monoeywi 

his  Majesty  shall  take  possession,  as  he  has  class  and  order.     Natural  order  of  Rahb. 

threatened,  of  the  papal  dominions,  respect-  ceae,  Jussieu.    Essential  character  t  corofia 

ed  by  all  even  the  most  powerful  monarchy,  funnel-shaped ;  capsule  two-ceUed*  infftm, 

during  a  space  often  centuries  and  upwards,  many-seeded,  roundish,  crowned.     There 

and  siiall  overturn  the  goverraent,  his  Holi-  •«  fourteen  species. 

ness  wUl  be  unable  to  prevent  this  spoUa-  ROOD,  a  quantity  of  land  eqnal  to  ftm 

tion;  and  can  only  iu  bitter  aflaiction  of  «qn»re  parches,  or  the  fourth  part  of  aa 

hearti  lament  tlie  evil  which  his  Majesty  acre. 

will  commit  in  the  sight  of  God,  trusUng  ROOT,  in  matliemaUcs,  a  quantity  co& 

in  whose  protection,  his  HoKness  will  re-  sidered  as  the  basis  or  foundation  of  a  hjgber 

mam  in  perfect  tranquilUty,  enjoying  the  power ;  or  one  which,  being  multiplied  ia- 

consciousness  of  not  having  brought  on  tliis  to  itself  any  number  of  time*,  prodaces  t 

disaster  by  imprudence  or  by  contumacy,  square,  cubic,  biquadratic,  &c.  <|nantity ; 

but  to  preserve  the  independence  of  that  called  the  second,  third,  fourth,  &r.  power 

aovereignty    which  he  ought  to  transmit  of  the  root,  or  quantity,  so  mntiplied  iots 

uninjured  to  his  successors,  as  he  received  itself:  thtis  a  is  the  square  root  of «  x  «,  «r 

it;  and  to  maintain  in  iU  integrity,  that  «» ;  and  4  the  sqiure  root  of  4  x  4=  Ic. 

conduct  which  may   secure  the  universal  Again,  a  is  the  cube  root  of  a  x  «  X  «  =a^- 

concurrence  of  all  princes,  so  necessary  to  and  3  the  cube  root  of  3x  3x  5=zi7: 

the  welfare  of  religion.''    What  the  final  and  so  on.    The  roots  of  powcn  mr^j-x- 

result  of  tliese  negotiations  will  be  time  pressed  by  placing  the  radical  sign  v^  u%er 

only  can  deferraine ;  this,  however,  is  cer-  them,  with  a  number  denoting  what  kind  of 

tain,  at  present,  'that  th«  Roman  Pontiff  root  they  are :  thus  the  square  or  aecond 

has  lost  his  power  and  antliority  in  France,  root  of  16  H  expressed  by  ^Tij  and  the 

Norarehisprospectomudimorelavoniiible  «obe  or  third  root  of  27  by  ^^i  and,  in 

in  mother  comitnea.     There  is  s«urce?y  a  ^^   ^^  ^  ^^  ^f      ^^    ^^  ^^ 

Catliolie  State  m  Europe  that  does  not  ^          '                       j  7     »y —  «r.. 

every  year  relax  in  iU  observance  of  the  f/^^"''  ~:  "  ^*P"^/  ^^  V^T'    ^^ 

RomUli  hiws,  and  in  obedience  to  the  Holy  ^  ^^^  of  a  compound  quantity  »  wanted^ 

See.     The  terren  of  Uie  Inquisition  no  ?^  ^"culum  of  the  radiojl  aigu  mort  be 

longer  exist;  the  thundem  of  the  Vatican  t^^orj -^Ltt'l^  ^^^o^T 

are  ceased  or  disregarded;  some  of  the  "Hit  of  e  +  iab  +  t^  is   expressed   by 

most  oflfensive  maxims  of  popery  are  not  V  a*  +  2  a  6  +  6» ;  and  it  ought  to  be  ob- 

only  destroyed  by  the  liberal  spirit  of  the  served,  tliat  when  the  radical  sign  has  no  * 

times,  but  even  publicly  disavowed  by  no-  number  above  it,  to  denote  what  root  is 

merons  and  respecUble  bodies  of  Catholics :  wanted,^  the  square  root  is  always  meant  j 

in  short,  little  now  remains  of  the  Romish  as  ^s/u*,  or  ^/TSl  is  the  square  root  of  «*, 

faith  aiM  practice,  especially  in  our  own  or  tlie  square  root  of  16. 

country,  that  ought  to  give  serious  offence  ROPE,  hemp,  hair,  &c.  spun  into  a  thick 

to  Ub^l  Protestants  of  the  Church  of  Eng-  yarn,  and  then  several  strings  of  this  yaiu 

land ;  there  is  indeed  nothing  remaining  twisted    together  by  means  of  a  wheel 

among  these  people  of  a  nature  dangerous  Wlien  made  very  small,  it  b  called  a  cord, 

to  the  peace  and  happiness  of  the  conunu-  and  when  veiy  thick,  a  cable.    All  the  dif* 

sity  at  htrge.  ferent  kinds  of  this  manufactnre,  finom  a 
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I  or  wUp-cord,  to  the  cable  of  a 
fifst-nte  ihip  of  war,  go  by  tlie  Reocral 
amine  of  cordage.  Ropet  are  made  of  every 
mbotaoce  that  b  rafficiently  fibrous,  flexi- 
l»le,  and  tenacioiw,  but  chiefly  of  tbe  inner 
ImHu  of  plants.    The  Chinese,  and  other 
orieotab,  even  make  tliem  of  the  ligneoas 
parta  of  several  plants,  snch  as  certain  bam- 
Immm  and  reeds,  tlie  stems  of  the  aloes,  the 
fibrooB  covering  of  the  cocoa-nut,  the  fila- 
menta  of  the  cotton  pod,  and  the  leaves  of 
v^      some  grasses.    But  the  barks  of  plants  arc 
the  most  productive  of  fibrous  matter,  fit 
Ibr  tlus  manufiictare.    Those  of  the  linden  - 
tree,  of  the  willow,  the  bramble,  the  nettle, 
mre  freqnently  nsed;  trot  hemp  and  flax 
mre  the  best ;  and  of  these,  the  hemp  b  pre- 
Ibrred,  and  employed  in  all  cordage  exceed- 
inir  the  site  of  a  Une,  and  even  in  many  of 
thia  denonunation.    Hemp  b  very  varioos 
is  ita  osefiil  qnalities ;  the  l>est  in  Eorope 
conies  to  ns  through  Riga,  to  which  port  it 
ia  broaght  from  very  dbtant  pbces  soath- 


RopK  wmkkfgf  b  an  art  of  very  great  im* 
portance ;  and  there  are  few  that  better 
deaerve  the  attention  of  the  intelligent  ob- 
aerver.    Hardly  any  art  can  be  carried  on 
without  the  assbtaaee  of  the  rope-maker. 
Cordage  makes  the  very  smews  and  mus- 
cles of  a  ship;  and  every  improvement 
which  can  be  made  in  its  preparation^  either 
in  respect  to  strength  or  pliablene«y  must 
be  of  hamene  service  to  the  mariner,  and 
to  the  commerce  and  the  defence  of  na- 
tkms.    the  aha  of  the  rope-nmker  b  to 
unite  the  strength  of  a  great  number  of  ft- 
brea,  and  the  first  part  of  hb  process  b 
spinning  of  rope-yarns,  that  b,  twbtiiy  the 
hemp  bi  the  first  mstance.    Thb  b  done  in 
various  ways,  and  with  different  machinery, 
accordmg  to  the  nature  of  the  mtended 
cordage.    We  shall  confine  oor  description 
to  the  maanfiictBiv  of  the  larger  kinds,  sodi 
as  are  used  for  the  standing  and  running 
rigging  of  ships.    An  aUey,  or  walk,  b  m- 
closed  for  the  purposey  about  two  hundred 
latboms  tong,  and  of  a  breadth  suited  to  the 
extent  of  the  manufiictnre.    It  b  some- 
times covered  above.    At  the  upper  end  of 
thb  rope-walk  b  set  up  the  spinnti%.wheel.> 
The  hand  of  the  wheel  goes  over  several 
roUen,  called  whirb,  tuning  on  pivots  in 
biisB  boles.    The  pivots  at  one  end  come 
through  the  framft,  and  terminate  hi  little 
hooks.    The   wheel,  beug  tunied  by  a 
wiaeh,  gives  motion  in  one  direction  to  all 
those  wfabb.    The  spumer  has  a  bundle  of 

dressed  hemp  roQDd  hb  wabt,  with  the  two 
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ends  meeting  before  liim.    TTie  hemp  U 
laid  in  thb  bundle  ih  the  same  way  that  wo- 
men  spread  the  flax  on  the  dbtafll    There 
M  great  variety  m  thb ;  but  tlie  general 
uni  b  to  lay  the  fibres  in  snch  a  manner, 
that  as  long  as  the  bundle  lasts,  there  may 
,  be  an  equal  number  of  the  ends  at  the  ex- 
tremity, and  that  a  fibre  may  never  offer  it. 
»clf  donble,   or  in  a  bight    The  spinner 
draws  out  a  proper  number  of  fibres,  twbts 
them  with  hb  fingers,  and  having  got  a  suf- 
ficient length  detached,  he  fixes  it  to  tlie 
hook  of  a  whiri.    The  wheel  b  now  turned, 
and  the  skein  b  twbted,  becoming  what  b 
called  rope^yam,  and  the  spinner  walkf 
backwards  down  the  rope-walk.    The  part 
already  twbted,  draws  along  with  it  more 
fibresout  of  the  bundle.  The  spianer  aids  thb 
with  hb  fingers,  supply mg  hemp  in  due  pro- 
portion as  he  walks  away  from  the  wheel, 
and  taking  care  that  the  fibres  come  hi 
equally  from  both  sides  of  hb  bundle,  and 
that  they  enter  always  with  their  ends,  and 
not  by  the  middle,  which  wookl  double 
them.    He  should  also  endeavour  to  enter 
every  fibre  at  the  heart  of  the  yam.    Thiv 
wiU  cause  aU  the  fibres  to  ma  equally  in 
makmg  it  up,  and  will  make  the  work 
■aiooth,  because  one  end  of  each  fibre  b  by 
thb  means  buried  among  the  rest,  and  the 
other  end  only  lies  outward}  and  thb,  in 
pasnng  through  the  grasp  of  the  spinner, 
who  presses  it  tight  with  hb  thumb  and 
palm,  b  abo  made  to  lie  smooth.    A  good 
sphmer  endeavours  always  to  supply  the 
hemp  hi  the  form  of  a  thin  flat  skein,  witii 
hb  left  hand,  whUe  hb  right  b  employed  in 
graspmg  firmly  the  yam  that  b  twinmg  off, 
and  m  hoMug  it  tight  from  the  whiri,  that 
it  may  not  run  into  h>ops  or  kinks.    It  b 
evident,  that  both  the  arrangement  of  the 
fibres,  and  the  degree  of  twbting,  depend 
OB  the  skill  and  dexterity  of  the  spinner, 
and  that  he  miut  be  instructed,  not  by  a 
book,  but  by  a  master.    The  degree  of 
twbt  depends  on  the  rate  of  the  wheePs 
motion,  combined  with  the  retiogtade  walk 
of  the  spinner.    We  may  suppose  him  ar- 
rived at  the  lower  end  of  the  walk,  or  as  fiir 
as  b  necessary  for  the  intended  li-ngtb  of 
hbyan.   He  calb  out,  and  anotlier  spinner 
immediately  detaches  the   yam  from  the 
hook  of  the  whiri,  gives  it  to  anotlier,  who 
earties  it  aside  to  the  reel ;  and  thb  sccoml 
sphmer  attaches  hb  own  hemp  to  the  wliirl- 
hook.    In  the  mean  tune,  the  first  spinn^i 
keeps  Ihst  hokl  of  the  end  of  lib  ysrn ;  for 
the  hemp,  \mog  dry,  b  very  elastic,  and  if 
ha  were  to  let  it  go  out  of  hb  hand,  it 
Rr 
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are  called  'sti-ands,  and  the 
anttiDg  them  witb  a  pennaneot 
called  laying  or  closing,  the  latter 
ing  chiefly  appropriated  to 
vefy  large  cordage. 

The  process  for  laying  or 
cordage  is  this :  the  'stranda  of  whidb  tt? 


for  laying  the  beaTy  and    onpiiaBt 
which  forms  beyond  it.    The  elastic  i 
of  the  hardened  strands  mnst,  therefbte,  be 
assisted  by  an  external  force.     AH 
qoires  a  different  machineiy  and  m 
process^    At  the  upper  end  of  Cheiiafr  ■ 
fixed   np  the    tackle- board,    this 
of  a  strong  oaken  plank,  called  m 
board,  having  three  or  more  bdes  a  iU 
fitted  with  brass  or  iron  platea.     Into  that 
are  pot  iron  cranki,  called  heaven^  whid 


'^'onld  instantly  untwist,  and  become  little 
better  than  loose  hemp.  *  He  waits,  there* 
fore,  till  he  sees  the  reeler  bepn  to  turn  the 
reel,  and  he  goes  slowly  up  tbe  walk,  keep- 
ing the  yam  of  an  equal  tightness  all  the 
way,  till  he^arrives  at  the  wheel,  where  he 
waits  with  his  yam  in  his  hand  till  another 

spinner  has  finished  his  yam.    The  first    rope  is  composed  consnt  of  maay 
sphmer  takes  it  off*  the  whirl-hook,  joins  it    and  require  a  considerable  d^ree  of 
to  his  own,  that  it  inay  follow  it  on  the  reel,     dening.    This  cannot  be  done  by  a 
and  begins  a  new  yarn.    Tbe  second  part     driven  by  a  wheel-band ;  it  req 
of  the  process  is  tlie  conversion  of  th^  yarns     power  of  a  crank  turned  by  the  hand. 
into  what  may,  with  propriety,  be. called  a    strands,  when  properly  hardened, 
rope,  cord^  or  line.    That  we  may  have  a    very  stiff,  and  when  bent  round 
clear  conception  of  tbe  principle  which  re-    ara    not  able  to  tranimit   force 
gulates  this  part  of  the  process,  we  shall  be- 
gin with  the  simplest  possible  case,  the 
union  of  two  yams  into  one  line.  ^ 

When  hemp  has  been  split  into  very  fine 
fibres  by  the  hatchel,  it  becomes  exceed- 
ingly soil  and  pliant,  and  after  it  has  lain 
for  some  time  in  the  form  of  fine  yarn, 
it  may  be  unreeled  and  thrown  loose,  with- 
out losing  much  of  its  twist.  Two  such 
yams  may  be  put  on  the  whirl  of  a  spinning 
wheel,  and  thrown  like  flaxen  yam,  so  as 

to  make  sewing  thread.  It  is  in  this  way,  have  hooks  or  forelocks,  and  keys,  on  Or 
indeed,  that  the  sailmakers  sewing  thread  ends  of  their  spmdles.  They  sue  placed 
is  manufactured,  and  when  it  has  been  kept  at  such  a  distance  firom  each  otiber,  ttat 
on  the  reel,  or  on  balls  or  bobbins  for  some 
time,  it  retains  its  twist  as  well  as  its  uses 
require.  But  this  is  by  no  means  the  case 
with  yarns  spiin  for  great  cordage.  The 
hemp  is  so  elude,  the  number  of  fibres 
twisted  together  is  so  great,  and  the  dia- 
meter of  the  yarn  (which  is  a  sort  of  lever 
on  which  the  elasticity  of  tlie  fibre  exerts 
itself),  is  so  considerable,  that  no  keeping 
.  will  make  the  fibres  retain  this  constrained 
position. 

The  end  of  a  rope  yam  being  thrown 
loose,  it  will  immediately  untwist,  and  this 
with  considerable  force  and  speed.  It 
would,  therefore,  be  a  fmitless  attempt  to 
twist  two   such  yams  together ;  yet  the 

ingenuity  of  man  has  contrived  to  make\  poKed  on  a  carriage,  where  it  moaf  lie  ve^ 
DSR  of  this  very  tendency  to  untwist  not  steady,  and  it  needs  attendance,  ' 
only  to  counteract  iuelf,  but  even  to  pro- 
duce another  and  a  permanent  twist,  which 
i-equires  force  to  imdo  it,  and  wlich  will 
recover  itself  when  this  force  is  removed. 
Every  person  munt  recollect  tliat  when  he 
liad  twisted  a  packthread  very  hard  with 
bis  fingers  between  his  two  hands,  if  he 
slackens  the  thread  by  bringing  his  hands 
nearer  to^etlier,  the  packthread  will  imme- 


the  workmen  do  not  interfere  with 
other  while  turning  them  roond. 
breast  board  is  fixed  to  the  top 
posts,  well  secured  by  stmts,  or  hnoei,  fil- 
ing the  lower  end  of 'the  walk.  At  ife 
lower  end  is  another  breast-board,  fixed  t» 
the  upright  post  of  a  sledge,  winch  nay  be 
loaded  with  stones  or  other  weighta^  Sini- 
lar  cranks  are  placed  in  the  hole*  of  tia 
breast-board  ;  tiie  whole  goes  by  Che  nnBt 
of  the  sledge.  The  top  neoeasaiy  Ar  cJte- 
ing  large  cordage  is  too  heavy  to  bekeld  ta 
the  hand ;  it  therefore  has  a  lot^ataS,  which 
has  a  track  on  the  end :  thb  reats  oo  tke 
ground,  but  even  thb  is  not  enoogjh  in  lay- 
ing great  cables.    The  top  must  be 


the  master  workman  has  sufficient 
ment  in  attending  to  the  manner  in 
the  strands  close  beliind  the  top,  and  in 
helping  them  by  various  ilwttiods.  The 
top  is  therefore  fixed  to  the  carriage,  by 
laxhing  its  stafl'  to  tlie  two  upright  p«»to. 
A  piece  of  soil  rope,  or  strap,  is  attached  lo 
the  handle  of  the  top  by  the  middle,  and  its 
two  ends  are  brought  back  and  vnapped 


diately  curl  np,  nmning  into  loops  or  kinks,  ^  several  times  tight  round  the  rope,  to  the 
and  will  even  twist  itself  into  a  neat  and  direction  of  its  twist,  and  boond  down, 
firm  cord.    The  component  parts  of  a  rope    Tliia  greatly  a&sists  the  laying  of  the  npe 


ROPE  MAKING. 


lay  its  friction,  wliicfa  both  keeps  the  top 
from  flying  too  hr  from  the  point  of  onion 
of  the  stnndi,  and  brinp  the  strands  more 
reiCiilariy  into  their  places.    The  first  ope- 
rmtioo  is  warping  the  jam.    At  each  end 
of    Uie   walk  are  Aramei  called  warpiqg 
frnmesy    which  carry  a  great  nomber  of 
reels    or  winches,    filled  with  rope-j'am. 
nrbe  foreman  of  the  walk  takes  off  a  yam 
eud   from  each,  till  he  has  made  up  the 
nnmber  necessary  for  his  rope  or  strand, 
aud  bringing  the  ends  together,  he  passes 
t|ie  whole  through  an  iron  ring  fixed  to  the 
top  of  a  stake  driTcn  into  tlie  ground,  and 
draws  them  through:  then  a  knot  is  tied  on 
the  end  of  the  bundle,  and  a  workman  puUs 
it  tliroogh  tills  ring  till  the  mtended  length  is 
drawn  df  the  reels.    The  end  is  made  last 
at  the  bottom  of  the  walk,  or  at  the  sledge, 
and  the   foreman    comes  back  along  the 
skein  of  yarns,  to  see  that  none  are  hang* 
ing  slacker  than  the  rest    He  takes  up  in 
his  hand  such  as  are  slack,  and  draws  them 
tight,  keeping  them  so  till  he  reaches  the 
npper  end,  where  he  cuts  tlie  yams  to  a 
length,  again  actjasts  their  tightness,  and 
joins  them  altogether  in  a  knot,  to  which 
he  fixes  the  hook  of  a  tackle,  the  other 
block  of  which  is  fixed  to  a  firm  post,  called 
the  warpihg  post.  The  skein  is  well  stretch- 
ed by  this  tackle,  and  then  separated  into 
its  difierent  strands.      Each  of  these  is 
knotted  apart  at  both  ends.    The  knots  at 
their  upper  ends  are  made  Ast  to  the  hooks 
of  the  cranks  In  the  tackle>board,  and  those 
at  the  lower  ends  are  Astened  to  the  cranks 
in  the  sledge.    Hie  sledga  itself  is  kept  in 
its  pUoe  by  a  tackle,  by  which  tlie  strands 
are  again  stretrhed  in  their  places,  and 
every  thing  adjusted,  so  that  the  sledge 
stands  square  on  the  walk,  and  then  a  proper 
weight  is  laid  on  it.    The  tackle  is  now  cast 
off,  and  the  cranks  ara  turned  at  both  ends, 
in  the  contrary  direction  to  the  twist  of  the 
yarm  (in  tome  kinds  of  cordage  the  cranks 
are  turned  the  same  way  with  the  spinning 
tw»t).    By  this  the  strands  are  twisted  and 
hardened  up,  and  as  they  contract  by  tliis 
operation,  the  sledge  is  dragged  ap  the 
walk.  Whenjhe  foreman  thinks  the  strands 
safficieally  hardened,  which  be  estioMtea 
by  the  motion  of  the  sledge,  he  orders  the 
heaven  at  the  cranks  to  stop.    The  middle 
strand  at  the  sledge  is  taken  off  from  the 
cnak;  this  crank  is  taken  out,  and  a 
stronger  one  put  in  its  place.    The  other 
strands  are  taken  off  from  their  cranks^  and 
are  all  joined  on  the  book  which  is  now  hi 
the  middle  hole  i  the  lop  it  then  placed  bt- 


tween  the  struids,  and  beti^  pressed  home 
to  the  point  of  their  union,  the  carriage  is 
placed  under  it,  and  it  is  firmly  fixed  down : 
some  weight  is  taken  off  the  sledge.    The 
heaven  now  begin  to  turn  at  both  ends; 
those  at  the  tackle-board  continue  to  turn 
as  tlie;r  did  before,  but  Uie  heavers  at  the 
sledge  turn  in  the  opposite  directiud  to 
their  former  motion,  so  that  the  cra'nks  at 
both  ends  are  now  turning  one  way.    By 
the  motion  of  the  sledg«>!  crank  the  top  it 
forced  away  from  the  knot,  and  the  rope 
begins  to  close.    The  heaving  at  the  upper 
end  restores  to  the  strand  the  twbt  which 
they  are  constantly  losing  by  the  hiyhig  of 
the  rope.    The  workmen  judge  of  this  by 
making   a  chalk   mark   on   intermedmta 
points  of  tlie  strands,  where  they  lie  on  the 
stakes  which  are  set  up  along  the  walk  for 
their  support.    If  the  twist  of  the  strahds 
is  diminished  by  the  motion  of  closmg,  they 
will  lengthen,  and  the  chalk  mark  will  move 
away  from  tlie  tackle-board;  but  if  the 
twbt  increases  by  turning  the  cranks  at  the 
tackle-board,  the  strands  will  shorten,  and 
the  mark  will  come  nearer  to  it.    As  the 
dosuig  of  the  rope  adrances,  the  whole 
shortens,  and  the  sledge  is  dragged  np  the 
walk.    The  top  moves  faster,  and  at  last 
reaches  the  upper  end  of  the  walk,  the 
rope  being  now  laid. 

In  the  mean  time,  the  sledge  has  moved 
several  &thoms  from  the  place  where  it  was 
when  the  bying  began.    These  motions  of 
the  sledge  and  top  most  l>e  exactly  adjusted 
to  each  other.    The  rope  must, be  of  a  cer- 
tain length,  therefore  the  sledge  must  stop 
at  a  certain  place.    At  that  moment  the 
rope  should  be  laid ;  that  is,  the  top  should 
be  at  the  tackle-board.    In  tliis  consists  the 
address  of  the  foreman.    He  has  his  atten- 
tion directed  both  ways.    He  looks  at  the 
strands,  and  when  he  sees  any  of  them 
hanging  slacker  between  the  stakes   than 
the  others,  he  calls  to  the  heaven  at  the 
lackle-board    to   heave   more   upon    that 
strand.    He  finds  It  more  difficnit  to  regu- 
late the  motion  of  the  top.    It  requires  a 
considerable  force  to  keep  it  m  the  angle  of 
the  strands,  and  it  is  always  disposed  to 
Start  forward.    To  prevent  or  check  this, 
some  straps  of  soft  rope  are  broogitt  round 
the  staff  of  the  top,  and  then  wrapped 
several  times  round  the  rope  behind  the 
top,  and  kept  firmly  down  by  a  lanyard 
or  bandage.    This   both  holds  hack  the 
top,  and  greatly  assists  tlie  laying  of  the 
rope,  cansmg  the  strands  to  611  into  th^ 
pfaicesy  and   keep  dost  to  each  odmr, 
Rr  « 


iiop  Ros 

vHiich  It  fometiiDes  .  very  difficult,  espe«    Saeh  u  tbe  general  and  eflMotnJ 

cially  in  ropes   composed  of  more  than    rope-makiDg.     The  fibres    of 

three  strands.    It  will  greatly  impfOTe  the    twisted  into  yams,  that  they  r 

laying  the  rope,  if  the  top  has  a  sharp,    h'ne  of  any  length,  and  stick 

smootli,  tapering  pin  of  iiard  wood,  pointed    other  with  a  force  equal  to  their 

at  the  end,  projecting  so  far  from  the  mid-    sion.    The  yams  are  made  int< 

die  of  its  smaller  end,  that  it  gets  in  between    permanent  twist  by  hiring  them  ^ 

the  strands  which  are  closing.    This  sop-    we  may  have  a  rope  of  ^y  d 

ports  them,  and  makes  their  closing  more    strength,  many  yams  are   iiiiite<<i 

gradnal  and  regular.    The  top,  its  notches,    strand,  for  the  same  reason  that  i 

the  pin,'  and  the  warp,  or  strap,  which  is    were  united  in  one  yam  $  and  in 

lapped  round  tlie  rope,  are  all  smeared  with    of  this  process  it  is  in  our  power  to 

grease  or  soap,  to  assist  the  closing.    The    rope  a  soUdity  and  hardness  whicia 

foreman  judges  of  the  progress  of  closing    less  penetrable  by  water,  winch 

chiefly  by  his  acquaintance  with  the  walk,    it  in  a  sh6rt  while.     Some  of 

knowing  that  when  the  sledge  is  abreast  of  poses  are  inconsistent   with   01 

a  certain  stake,  the  top  should  be  abreast    the  skiU  oi  a  rope-maker  lies  J 

of  a  certain  other  sUke.    When  he  finds    the  best  compensation,  so   that 

the  top  too  far  down  the  walk,  he  slackens    may  on  the  whole  be  the  best  ia 

the  motion  at  the  tackle^board,  and  makes   strength,  pliancy,  and  duration,  1 

the  men  turn  briskly  at  the  sledge.    By    quantity  of  hemp  m  it  can  prodoce. 

this  the  top  is  forced  up  the  walk,  and  the    following  rale  for  juiging  of  the 

laying  of  the  rope  accelerates,  while  the   which  a  rope  will  bear  b  not  ftr  i 

sledge  remains  in  the  same  place,  because    truth.    It  supposes  them  rather  too 

the  strands  are  loosing  their  twist,  and  are    but  it  is  so  easily  remembered,  that  if  avr 

lengthening,  wiiile  the  dosed  rope  is  shor-    be  of  use.    Multiply  the  ctrcomfercwes  ■ 

tening.   When,  on  the  other  hand,  he  thinks    mches  by  itself,  and  take  the  fifth  paotif 

the  top  too  (ar  adTanced,  and  fears  that  it    the  product,  it  will  express  the  tosa  w«kA 

will  be  at  the  head  of  the  walk  before  the    tlie  rope  will  carry.    Thna,  if  the  rope  ta 

sledge  has  got  to  its  proper  place,  he  makes    six  inches  circumference,  6  times  e  is  91^ 

the  men  heave  briskly  on  tlie  strands,  and    the  fifth  of  which  is  7{  tons. 

tlie  heavers  at  the  sledge  crank  work  softly.        Ro#b  yaniy  among  sailocsy  is  the  jan  tf 

This  quickens  tlie  motion  of  the  sledge  by    any  rope  untwisted,  but  commonly  ssair 

shortening  the  strands  {  atid  by  thus  com-    up  of  junk ;  its  use  is  to  make  smnct,  warn, 

pensating  what  has   been  over-dooe,  the    &c. 

sledge  and  top  come  to  Uieir  places  at  once,       RORIDULA,  in  botany,  a  genas  af  tftt 

and  the  work  appears  to  answer  the  inten*    Pedtandria  Monogynia  clam  and  ofdcr.  & 

tion.    When  the  top  approaches  the  tackle-    sential   character:   calyx  five-lraved;  cs> 

board,  the  heaving  at  the  sledge  could  not    rolls  five-petalled ;  anthers  sctotilbim  st 

cause  tlie  strands  immediately  behind  the    the  base  {  capsule  three>va]vedL    There  ii 

top  to  close  well,  without  having  previously    but  one  species,  rtz.  R.  deatafa,  a  oatiw 

produced  an  extravagant  degree  of  twist  in    of  the  Cape  of  Good  Hope. 

the  intermediate  rope.    The  effort  of  the        ROSA,  in  botany,  the  rase,  a  genu  *i 

crank  must  therefore  be  assisted  by  men    the  Icosandria  Polygynia  dasi  and  order. 

sfaMoced  along  the  rope,  each  furnished    Natural  order  of  Senticosc  Rosaeem,  Jv- 

wiUi  a  tool  called  a  woolder.  This  is  a  stout    sieu.  Calyx  pitcher-shaped,  fivedeftyfleshf, 

oaken  stick,  about  three  feet  long,  liaving  a    contracted  at  the  neck ;  petab  five;  stc^ 

strap  of  soft  rope-yarn  or  cordage,  fastened    very  many,  hispid,  fastened  to  the  isscr 

•nits  middle  or  end.   The  strap  is  wrapped    side  of  the  calyx.    There  are  fostyife- 

ronnd  the   bud  rope,  and  the  workman    cies. 

worjks  with  tlie  stick  as  a  lever,  twisting        ROSACIC  odd.  During  eertma 

the  rope  round  in  the   direction  of  the    the  urine,  when  it  cods,  deposils  a 

crank's  motion.  Tlie  woolders  should  keep    substance,  which  hm  been  *<— < 

their  eye  on  the'  men  at  the  crank,  and    from  iti  colour,  which  resembles  bricks^  h 

makc  their  motion  correspond  with  his.    teritious  sediment.    During  fevers,  thhif 

Thus  they  send  forward  the  twist  produced    peannce  of  the  urine  takes  place;  aad  ii 

by  the  crank,  without  either  increasing  or    gouty  persons,  at  the  terminalioa  of  the  p> 

diminishing  it,  in  that  part  of  the  rope    rosysms,  it  is  very  abundant    And  wto 

which  Uss  lietweta  them  sod  tUa  sledge*,    this  suddenly  disappeais,  and  the  mte  it 


ROT  ROU 

the  Bam  time  cootioaet  to  deposit  tfai«  nb*    fket  round  a  fixed  md  tenoreable  line. 


atuioe,  a  relapse  may  be  dreaded.    It  ap-  wbich  is  called  the  axis  of  its  rotation :  and 

pestf*  in  the  form  of  red  flakes,  and  adheres  by  such  rotations  it  is,  that  solids  are  cou« 

atrongly  to  the  sides  of  the  tosAsI.    If  the  cf  ived  to  be  generated.  The  hite  ingenioni 

urine  be  heated,  this  sediment  is  again  dis-  M.  de  Moivre  shows  how  solids,  thns  gene- 


aolved.    This  yabstance  was  formerly  con-  rated,  may  be  measured  or  cubed,    ifis 

aidered  by  chemists  as  the  uric  acid.  If  into  method  is  this :  for  the  fluxion  of  such  so- 

Irash  ariae,  a  little  nitric  acid  is  dropped,  it  lids,  take  the  product  of  the  fluxion  of  the 

becomes  mnddy,  and  a  precipitate  is  form:  absciss,  maltiplied  by  the  drcnlar  base ; 

cd.     The  nitric  acid,  ami  the  substance  to  and,  suppose  the  ratio  of  a  square  to  the  dr" 

""^^1!!!^.'^^!'^'^,^^^  cle  inscribed  in  it  to  be  5:  then  the  eqaa. 

given,  combine  together,  and  are  deposited.  1                     ^ 

The  uric  acid,  being  much  less  soluble  than  tion  expressing  the  nature  of  any  drclct 

the  raaadc  acid,  it  is  very  easy  to  separate  whose  diameter  is  d,  isyysdx^xx. 

tliem.  AU  that  is  necessary  is,  to  pour  boil-  Therefore  ^^^^-^^  j,  t^e  fluxion  of  a 

ing  water  on  the  sednaents,  and  to  wash  n 

them  on  the  same  filter,  in  which  case,  the  portion  of  the  sphere ;  and,  conseiinently, 

vric  add  remains  behind.  tlie  porUon  itself  4}dxr_«  4  x>,  and  the 

ROSMARINUS,  in  botany,  a  genu,  of  .i^^^bed  cyUnder  U  tl^'-Tlf!;  «d 
the  Diandria  Monogyma  chss  and  order.  '''"**^  "  n  » "^ 
Natural  order  of  Vertidllatse.  Labiatss,  therefore  the  portion  of  the  sphere  is  to  the 
Jiisdeo.  Essential  character :  corolla  im-  portion  of  the  circumscribed  cylinder,  as 
equal, with  the  upper-lip  twofarted ;  fiU-  )d  —  4  x  to  d  — jr. 
ments  long,  curved,  sunple,  with  a  tooth.  ROTHIA,  in  botany,  so  named  m  bo- 
There  are  two  species^  dz.  R«  oAdnalis,  noor  of  Albrecfat  Wtlhelm  Roth,  physiciaa 


officinal  roaemaiy ;  and  R.  diilensisy  Chili    at  Bremen ;  a  genus  of  the  Syngenesia  Po- 
rosemary.  lygamia  ^Squalls  ehMs  and  order.    Natural 


ROTACE£,  in  botany,  the  name  of  flie  order  of  Compositse  Semifloscoloase.  Cicho 

twentieth  order  in  linnsens's  Foments  of  race»,  Jassien.   Essentml  character :  calyx 

a  Natuial  Method,  consistmg  of  plants  with  many-leaved,  in  a  single  row,  equal,  wool^ : 

one  flat,  wheel-shaped  petal    Among  the  recepUcle  in  the  ray  cha%,  in  the  disk  vil- 

genera  of  this  order  is  the  gentiana,  the  root  lose  -,  seeds  in  the  ray  hald,  in  the  disk  pap- 

of  which  is  a  well-known  stomachic,  and  pose.  There  is  only  one  species,  ds.  R.  an- 

makes  a  principal  ingredient  in  bitters,  dryaloidest 

The  plant  grows  plentiioDy  in  the  moun-        ROTTBOELLIA,  In  botany,  so  named 

tainons  parts  of  Oomany,  from  whence  the  in  memory  of  Christian  Frits  Rottboel,  Pn>- 

roots  are  brought  to  Enghmd  for  medicinal  feasor  of  Botany,  at  Copenhagen ;  a  genus 

pofposes.  The  cistus,  or  rock-rose,  and  the  of  the  Polygaaya  Monoeda  dass  and  order, 

hypincum,  or  St  John's  won,  have  been  Nataral  order  of  Oramina,  Grammeft,  or 

annexed  also  to  this  order.    It  may  be  oh-  Grasses.    Essential  character: 


served,  that  gum  labdannm  is  an  odorife-  ed,  roundish,  m  BMst  species  filiform ;  ca- 

roBS  bdsam,  or  resfai,  which  is  fl>ond  on  a  lyx  ovate,  fainoeolaiey  ^t,  one  or  two-valv- 

species  of  the  rock-rose,  dx.  the  cntus  la-  ed ;  fiorets  alleraate  on  a  flexnose  rachis. 

danifera,  that  grows  naturally  in  the  Le-  There  are  seventeen  species, 

vant.    This  substance  is  collected  by  the  ROUND,  in  a  militaiy  sense^  sigiiifiea  a 

natifes  by  means  of  leathern  thongs,  rub-  walk  which  some  oflioer,  attended  with  a 


bed  gently  over  the  sur^e  of  the  shrub  patty  of  sokKen,  takes  in  a  fortified  plaoe 

which  produces  it    From  a  species  of  the  araond  the  ramparts,  m  the  night-time,  in 

liypericoni,  an  oil  is  extracted,  that  proves  order  to  see  that  the  centries  are  watditfttl, 

an  excellent  vulneraiy.  and  every  thmg  in  good  order.    The  cf»- 

ROTALA,  in  botany,  a  genns  of  the  T^i-  tries  are  to  challenge  the  rounds  at  a  dls- 

andria  Monogyma  class  and  order.    Natn-  tance^  and  rest  their  arms  as  they  pass,  to 

lal  order  of  Caryophyllese.    Essentia]  cha-  let  none'  come  near  them ;  and  when  the 

ractsr:  calyx  three-toothed;  corolla  none;  ronnd  comes  near  the  guard,  the  eeotiy 

capsule  three-celled,  many-seeded.    There  calls  aloud,  **  Who  comea  there  P*  and  hc^ 

is  bat  one  spedes,  ds.  R.  vertidllarisy  a  na-  ing  answered,  **  the   nmnds ;'  be  c^w 

tire  of  the  East  Indiea.  ^' stand  ;'*  and  then  caili  the  cofporal«ftt» 

ROTATION,  in  geoosetiy,  a  term  chief  gaard,  who  draws  his  swoid,  mi  caHi  ihsw 

lyunlied  to  the  drcamvofaition  of  any  SOT*  '<  Vhp  comes  there /*  mid  when  he  is  a^ 
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■weredy  ^  the  rouDdSy"  be  who  has  the  word 
iidTaiices,  and  the  corporal  receives  it  with 
bis  sv^ord  pointed  to  the  giver's  breast  In 
•trict  garrison,  the  rounds  go  every  quarter 
of  an  boor 

ROUSSEAy  in  bot4ny,  so  named  in  me- 
mory of  the  celebrated  Jean  Jacques  Rous- 
seau ;  a  genus  of  the  Tetnndria  Monogy- 
nia  class  and  order.  Essential  character ; 
calyx  four-leaved ;  corolla  one-pctalled,  bell- 
shaped,  tour-clefly  inferior ;  berry  quadran- 
gular, many-seeded.  There  is  but  one  spe- 
cies, viz.  R.  simplex,  this  is  a  small  crunb- 
ing  shrub,  found  by  Commerson  in  the 
ishind  of  St.  Manritins. 

ROXBURQHIA,  in  botany,  so  named 
in  honour  of  William  Roxbur|^,  M.  D  ;  a 
eenns  of  the  OcUndria  Monogynia  class 
and  order.  Essential  character.-  calyx  four- 
leaved  ;  corolla  f9ur-iietaUed,  inwardly  keel- 
ed -f  nectary  four,  awl-shaped ;  leaflets  on 
the  apex  of  the  keel  of  the  peUls,  converg- 
ing ;  anthers  linear,  s ^ile  in  the  grooves  of 
the  keel ;  capsule  one<ciBlled,  two-valved ; 
seeds  many,  inserted  in  a  spongy  recepta- 
cle. There  is  but  one  species,  viz.  R.  glo- 
jriofoides,  a  native  of  Coromandel,  in  moist 
valleys  between  the  mountains,  flowering 
in  the  cold  season.  It  is  the  Caqipoo  T^^ 
oftheTelingas. 

ROYALTIES,  are  the  ngbts  of  the 
King.    See  Prehogatitb. 

KOYAIj  Exchange.  The  term  royal,  ap- 
plied to  the  ExcUauge  of  London,  origi- 
nated with  Queen  Elizabeth,  a  princess 
who,  tliough  tinctured  ^yitb  the  arbiUary 
prejudices  of  her  time,  deserves  the  grate- 
^bl  remembrance  of  bet*  countrymen  for 
many  vrise  and  extremely  beneflcjtal  acts, 
equally  contributing  to  increase  the  politi- 
cal and  commercial  prosperity  of  England. 
The  word  Exchange  *is  cei^nly  impro- 
perly applied  to  a  building  in  which  the  act 
of  exchanging  or  bartering  takes  place ;  but 
we  are  not  the  only  people  who  thus  mis- 
use the  appellation,  as  many  towns  on  the 
^  Continent  have  their  Places  de  Change. 
We  know  nothing  more  of  the  Bourse  (sy- 
nonimons  with  Excbange>  frequented  by 
the  merchants  of  London  before  the  reign 
of  Elizabeth,  except  that  it  was  situated  in 
Lombard  Street.  It  is,  however,  reason- 
able to  suppose,  tliat  it  was  too  in'considei^ 
able  in  its  extent,  or  had  become  rninous 
'  by  tliat  period,  as  Sir  Thomas  Gresham  then 
entertained  thoughts  of  exerting  bis  influ- 
ence to  render  his  tellow-citixens  an  essential 
vervice,  and' at  the  same  time  improve  his 
9wn  property.'^ 


ROY 
It  is  singular,  that  a  people   oelel»fat3J 


for  theur  commercial  enterpi 

very  foundation  of  their  n»etr( 

have  proceeded  through  msuMy 

coptented  with  transacting  tbetr 

casual  and  uncertain    meetiii|;Sy 

seems  so  obvious  to  their  poaterity 

rallying  point  is  abmtutely 

a  trader  may,  at  a  fixed  and 

see  and  converse  with  those 

him  in  commerce,  and  meet  witis 

sers  for  his  comniodities. 

There  cannot  exist  a  dpabt,  tba.t 
of  the  citizens  of  London  felt  the 
for  an  established  and  convenleiit 
^hich  may  be  supposed  from  the   fiuvr 
tempt  made  in  Lombard  Street, 
might  have  suggested  the  plao 
executed  by  Gresham,  whose  very 
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sive  concerns  made  him  noore 
sensible  of  the  deQciencies  of 
this  instance.  The  cirjpumstancea ; 
the  fbunding  of  the  original  ~ 
the  present  scite,  has  contribaied  to 
all  the  honour  of  the  undertaking  to  ^t 
Thomas,  when,  in  truth,  he  waa  only  an  ac- 
tive partner  in  that  honour  ;  as  it  is  as  in- 
disputable tjict,  that  the  Corporatioe  cf 
Lpqdoo  purchased,  at  the  expense  of  the 
ci^',  not  less  than  eighty  hooaeay  and  ckr 
grouud  on  which  they  stood,  for  the  sob  ct 
four  thousand  pounds :  these  they  ordeted 
to  be  taken  down,  and  the  earth  pfcpaicd 
'  for  building  a  magnificent  stmctore. 

It  will  be  perceived  from  Ihia 
that  the  collective  body  of  the 
by  no  means  deficient  in  their 
^nd  the  views  of  Gresham,  who 
to  erect  the  Exchange  at  his  own 
and  the  parties  were  mutually  to  encer  info 
eouveyances  of  the  ground  and  **-'"fwg  to 
each  other,  that  their  descendants  and  sae- 
cessors  might  for  ever  possess  a  joint  aad 
equal  property  in  the  subsequent  profits  of 
the  concern.  This  covenant  was  ftilhlaliy 
complied  witli  by  the  Corporatioiiy  bat  2Mr 
Thomas  neglected  to  execute  his  part  of  iL 
Hence,  it  must  be  admitted,  that  the  latter 
has  no  claim  to  the  exchisive  gratitude  of 
the  natives  of  London;  on  the  contiary, 
it  is  very  evident,  the  patriothm  of  the  act 
should  be  divided  between  the  Chen  Lord 
Mayor,  Aldermim,  and  Council,  and  Gre- 
sham; vrith  tibis  admission  in  hb  &voar, 
that  it  is  more  than  probable  the  Corpora- 
tion would  never  of  tiiemselveshave  oonlv^ 
red  an  Eichauge  on  the  city  they  govciaed. 

Sir  Thomas  laid  the  firat  stone  of  the  edi- 
fice on  the  seventh  day  of  June,  1566,  which 
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completed  with  brick,  ud  so  contrived 
m,%  to  render  the  reimbonement  of  hb  ex* 
penses  as  certain  as  batnan  forest^t  would 
|>emnit.    This  be  sappoecd  might  be  accom- 
pliahed  by  the  tines  and  rents  accmingfrooi 
a  very  cousidereble  nomber  of  ▼aults,  and 
shops  which  inclosed  the  area  intended  for 
the    ostensible  purposes  of  the  building. 
Ilie  novelty  of  this  anrangement  operated 
l^reatly  in  bis  Ihvour,  and  the  shops  let  m- 
pidly  ;  but  the  vaults,  as  onr  ancient  writers 
term  theniy  being  partly  under  ground,  ind 
consequently  equally  dark  and  damp,  were 
bat  partially  occupied.  Sensible  of  his  mis- 
take,  and  determined  to  retrieve  it  if  possi- 
ble, he  resolved  that  his  future  tenanb  should 
tnke  the  vanlu  wit^  the  shops  at  eight 
marks  per  annum ;  and  they  proceeded  thus 
for  some  time,  till  at  lengtli  it  was  fully  as- 
certained the  pubUe  would  not  bb  compel- 
led to  descend  to  parchase  commodities  in 
the  dark.    The  tenants,  therefore,  unani- 
tnonsly  resolved  to  offer  him  four  poimds 
per  annum  for  the  shop  only,  resigning  all 
claims  to  the  vaults.    I1ib  the  knight  im- 
mediately accepted,  and  let  them  to  mer- 
chants for  the  reception  of  packages,  and 
large  quantitie<  of  pepper,  which  article  is 
Ktill  deposited   in   those  of  the   present 
huilding. 

While  the  projector  of  the  Exchange  em- 
ployed every  engine  to  increase  his  pro6tB 
on  ib  erection,  neither  himself  nor  his  rol> 
leagues  were  inattentive  to  its  original  pur- 
pose ;  and  they  considered,  that  though  it 
was  impossible  the  merchants  and  tradecs 
of  the  city,  and  the  foreigners  who  visited 
it,  should  not  perceive  the  advantages  it 
offered  them,  in  the  expediting  their  busi- 
ness, yet  that  they  might  be  more  firmly 
impreised  on  their  minds,  he  had  recourw 
to  a  stratagem  which  it  was  amply  in  his 
powtf  to  apply. 

Daring  the  reigns  of  Edward  VI.  and 
Qneca  Mary  this  enterprising  merchant  had 
been  employed  as  their  acent  in  procuring 
loam  on  the  Continent,  and  had  conducted 
himself  with  so  mnch  prudence  and  snc^ 
cess,  that  Queen  Elisabeth  entrusted  him 
with  similar  commissions,  pariicalariy  at 
Antwerp,  where  he  procured  her  huge 
suns.  Thtf  method  of  proceeding  did  nor, 
however,  accord  with  the  patriotic  views  of 
oar  great  trader,  who  contrived  to  prevail 
upon  the  sovereign  to  apply  to  her  ovm  sub- 
jects for  aasbtance,  which  he  more  than 
once  afforded  her  Umadf  vrith  much  profit* 
fible  adrice  on  financial  matteit.  Thestm* 
tagcn  alMcd  to  waa  the  prevaittng  an  the 


Queen  to  go  in  aoleom  procession  to  the 
new  Exchange,  and  theie  proclaim  it  such, 
under  the  additional  sanction  of  her  royal 
protection  and  recommendation.    Had  this 
monarch  been  less  attached  to  splendid  ex- 
hibitions of  regal  state,  the  claims  of  Sir 
Tbomas  on  her  gratitude  were  sufficiently 
powerful  to  demand  a  still  greater  favour. 
It  is  not,  therefore,  to  be  wondered  at,  that 
she  readily  consented  to  perform  her  part, 
particularly  as  it  vras  intimately  connected 
with  the  future  welfare  of  her  good  city  of 
London.    Accordingly,  after  due  prepara- 
tion, her  Majesty  departed  from  Somerset 
House,  in  the  Strand,  on  the  twanty-third 
or  January,  1570,  attended  by  the  officers 
of  her  court  and  a  train  of  nobility,  to  the 
magnificent  residence  of  Sir  Thomas,  who, 
at  a  very  great  expense,  provided  a  most 
superb  entertainment  for  his  royal  guest, 
her  attendants,  and  the  principal  dtisens ; 
after  wliich  tlie  whole  party  vrent  to  the 
new  edi6ce,  where  every  possible  display  of 
rich  goodawas  made  in  the  shops,  the  occn- 
piers  of  which,  delighted  with  the  condescen- 
sion of  their  Queen,  endeavoured  to  exceed 
each  other  in  gratifying  her  curiosity,  and 
expressing  their  loyalty  and  gratitude.  The 
moment,  at  length,  arrived  for  the  acoom- 
plishment  of  this  well-concerted  plan;  and 
Sur  Thomas  and  the  dtisens  had  the  satis* 
faction  of  hearing  a  herald  proclaim  the 
place  a  Royal  Exchange  by  the  sound  of 
trumpet,  at  the  exprem  conunand  pf  her 
majesty. 

It  appeared  sufficiently  plain  after  the 
decease  of  Sir  Thomas  Oresham,  that  he 
had  not  erred  m  his  calculations  on  the  pro- 
bable profits  of  the  Exchange,  as  it  was 
known  that  his  lady  received  751  f.  5s.  per 
annum  in  renb  from  it  And  this  result  b 
precisely  what  a  generous  citiaen  would 
vrish,  that  pnbKc  advantage  should  be  at- 
tended with  private  benefit  to  the  succes- 
sors of  a  public  beneActor.  The  difficulty 
attending  procuring  the  perusal  of  the  ar- 
chives of  the  different  institutions  of  Lon- 
don, has  hitherto  prevented  the  historian 
Ihmi  giriug  a  sketeh  of  the  existing  comee- 
tion  between  the  estate  of  Sir  Th<mi»  Ore- 
sham  held  by  the  Company  of  Mercers  and 
tlie  City  of  London ;  but  it  is  certain  that, 
after  the  year  1596,  all  the  afbin  of  Sir 
TlM>mas  Oresham's  trosr  were  managed  by 
a  coasmittee  of  four  alderaMn  and  eight 
commoners  on  the  part  of  the  Coipoimtion; 
and  by  the  master,  wardens,  mid  eight  of 
the  conrtef  ambtantoef  the  1 
pany. 
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The  dretdliil  cdaauty  of  1666  dntroyed 
tlie  old  Royal  Exdunige,  when  only  2341. 
8f.  fd.  belonging  to  the  Oresbam  trust  re- 
mained in  the  oofien  of  the  Company ;  and 
yet  the  perM>ns  competing  it  contrived  to 
employ  latx>nren  to  remove  the  mins  within 
six  months  after  the  conflagration  occurred, 
in  order  to  prepare  the  ground  for  the  pre- 
sent stmctnre ;  and  on  the  twenty-fifth  of 
Febniary  the  King  was  petitioned  for  a  sup- 
ply of  Portland  stune.  In  September, 
1667,  the  committee  appointed  to  superin- 
tend the  rebuikKog  of  the  Exchange  sub- 
mitted their  plans  and  elevations  to  the  in- 
spection of  Charles  II.,  at  the  same  time 
requesting  permission  to  project  the  south 
portico  into  Comhill.  They  bad  soon  the 
satisfaction  of  hearing  that  the  first  were 
highly  approved  of,  and  that  their  request 
was  granted.  On  the  twenty-third  of  Oc- 
tober, in  the  above  year,  the  monarch  went 
to  the  sdte,  and  placed  the  base  of  the  piUar 
on  the  west  side  of  the  north  entrance,  af« 
ter  whidi  he  accepted  of  a  handsome  enter- 
tainment provided  at  the  joint  expense  of 
the  City  and  Company  of  Mercen,  and 
served  under  a  temporary  boilding  erected 
on  tbe  Scotch  waUc.  la  return  for  this 
hospitality,  the  King  knighted  the  Sheriflb 
Oaoden  and  Davis,  and  gave  201.  in  gold  to 
the  workmen.  James,  Duke  of  York,  hud 
the  first  stone  of  the  eastern  pillar,  on 
the  thirty-first  of  October;  and  on  the 
eighteenth  of  the  following  month  Prince 
Rupert  placed  that  on  the  east  side  of  the 
south  entrance,  each  befaag  entertained  in  a 
sumptuous  manner. 

llie  Committee,  inspecting  the  plan  made 
by  Mr.  Jennan  for  rebuilding  the  Exchange, 
on  the  9th  of  December,  1667,  resolved 
^  that  porticos  should  l>e  built  on  the  north 
an^  sooth  sides,  according  as  his  Majesty 
desires,  and  as  are  described  in  the  afore- 
said draft;  and  that  houses  shall  be  built 
on  the  headff  of  the  said  porticos,  and  shops 
vademeath.  Mr  Malcolm  has 'collected 
many  particulan  relating  to  tliis  noble  edi* 
fice,  in  his  *^  Londinimu  Redivivnm,**  and 
amongst  others,  the  following  extract  firom 
a  book  produced  to  a  Committee  of  tbe 
House  of  Commons,  1747.  **  The  said  book 
begins  the  f7th  of  October,  1666^  and  ends 
July  12, 1676 ;  and  it  thereby  appears  that 
tbe  total  expense  of  rebuilding  tbe  Royal 
Exchange  amounted  uitp  58,96S/.;  the 
Company'^  moiety  whereof  was  the  sun  of 
19,4811.  To  defhiy  which  expense,  it  ap- 
peared the  Company  were  obliged  to 
korr^w  money  npon  Hieur  8eal|  insooiiicli 
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that  in  the  year  1682»  they  bad  taka  n 
money  on  their  bends,  oo  account  of  tk 
trust  of  Sir  Thomas  Gresbam,  to  tbe  anMai 
of  45,795/.*'      It  appeared,  on  tfai&  oocaaoi, 
from  the  evidence  of  a  Mr.  Crampe,  **  tiot 
the   company    had'    hitherto   contribsttd 
equally  with  the  city  in  the  repairing  of  lb 
Royal  Exchange,  and  paying  Sir  l^oaa 
Gresham*B  lectures  and  charities;  aodtlia, 
in  or  about  the  jear  1729,  one  of  the  lec- 
turers of  Sir  Thomas  Gresbam  filed  s  hi, 
in  Chancery,  against  the  City  of  LoadM^ 
and  the  Mercer 'a  ooinpany;   to  samr 
which,  it  became  neceasaiy  to  draw  oatai 
stat&^  account  between  tbe  MercerkCm- 
pany,   and   Sir   Thomaa  Gfrsham'f  crart 
estates,  as  also  between  the  City  and  Cob- 
pany  and  the  aaid  eatate ;  and  acoon 
such  accounts  were  drawn  op :  and  tkmkf 
it  appeari^  that  there  was  due  to  the  Ma- 
cer's  Company,  lor  their  moiety  of  At  o* 
pense  of  buUding  the  Koyal  £xcbiB|^  wA 
other  paymenta  up  to  that  time,  tbttm^ 
100,6591. 18«.  lOd.'*     Mr.  Cawne,  ibe  Aa 
Clerk  of  the  Compaii3r  of  Merceis,  piwhed 
a  continuation  of  this  account  to  die  Cob> 
mittee  above-mentioned,  down  iff  it^ 
when  the  principal  and  interest  anowtei 
to  the  enonnona  som  of  l4S,885t  7a  U 

In  the  year  1767,  it  was  represealcd  to 
the  LegisUture  that  essential  repain  wff 
required  in  difierent  parts  of  the  Ropl  ^' 
change,  which  procored  a  giant  of  lOfiOd 
and  these  vrere  completed  under  tbe  ^ne- 
tionof  Mr.  Robinaoo,  sorvcyor,  mho  tkea^ 
proper  to  rebuild  the  west  side. 

During  the  time  occupied  in  reboilAj 
the  present  stractare,  the  merctasti  « 
London  transacted  their  bosuicsi  st  Gfo- 
ham  College;  and  tbe  new  boiMar"" 
opened  for  that  purpose,  Septtaber  tt, 
1669 :  in  1703,  the  followiag  nt^n  m^ 
ed  in  the  public  papen:  **An  sccof  tt» 
Lord  Mayor   and  Court  of  Aldemea  a 
affixed  at  the  Exchange,  and  other  pbM 
in  tliU  City,  by  which  aU  penom  ■«  P^ 
hibited  coming  upon  the  Royal  EickaigB 
to  do  bu^ess  before  the  faoais  of  t^^ 
o'clock,  and  aAer  the  hour  of  two,  tiU  efW- 
ing  change,    Wherein  it  is  further  eww 
that  for  a  quarter  of  an  hour  ^^^^  f*]?*! 
the  Exchange  beU  shall  ring,  asaiipH" 
change  time ;  and  shall  also  begio  <*'**' 
quarter  of  an  hour  before  two,  it  *■* 
time  the  change  shall  end :  and  aPp^ 
shall  quit  it,,  upon  pain  of  being  F''^^ 
to  the  utmost  aecordhtg  to  la«r.  '^^^ 
gates  ebaU  then  be  shut  np»  and  cM^^ 
till  eveiniig  chaiige  time;  frM  ^  '^ 
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from  the  bo«n  of  ax  to  eight  froin  Lady-  stood  in  the  area,  is  the  wofk  of  Griulia 

day  till  Michaelmas,  and  from  Michaelmas  Gibbons,  the  unriTalled  canrer  in  wood ; 

to  Ijuly-day  from  the  hoiin  of  four  to  six ;  thpse  of  Charles  I.  and  II.,  on  the  principal 

before  and  after  which  hours  the  bell  shall  front,  are  by  llualineil.     The   statue   of 

nog  as  above-said.    And  it  in  further  enact-  Charles  II.,  in  tlie  area,  was  a  few  yean 

ed,  that  no  persons  shall  assemble  in  com*  vince  replaced  by  anotficr  in  a   Roman 

fMuiics,  as  stock-jobbrrs,  &c.  either  in  Ex-  habit,  the  performance  of  Mr.  Spiller.    We 

change  A  Uey,  or  places  adjacent,  to  stop  shall  conclude  thissUght  sketch  of  the  history 

up  and  hinder  the  passage  from  and  to  the  of  the  Royal  Exchange,  with  a  briel  descrip- 

laspectire  houses  thereabout*,  onder  pain  tion  by  the  author  just-mentioned.    The 

of  being  immediately  carried  before  the  grand  gateway  is  iu  the  centre  intercolum- 

Lord  ])layor,  or  other  Justice  of  the  Peace,  niation  of  four  Corinthian  pillars,  which  are 

and  prosecuted."  the  whole  height  of  the  front,  and  have  a 

Tliere   are  at  present  numerous  shops  complete  entablature,  the  great  arch  reach- 

CDcircUng  the  Royal  Exchange,  bnt  they  ing  to  the  architrave.    In  the  attic,  directly 

are  confined  to  the  ground  floor,  under  the  over  the  gate,  are  the  royal  arms,  and  this 

arches  or  plana;  many  years  past  the  upper  forms  the  base  of  the  steeple,  on  which 

rooms  were  used  for  this,  purpose,  and  it  there  are  three  gradations,  or  stories,  each 

has  been  said  to  the  amount  of  two  hun-  bounded  by  pilasters  and  pillars,  with  en- 

dred.    Uoyd's  Coffee-Hovse  now  oceopiei  tablatttres  and  balustrades,  and  busts  in 

the  greater  pari  of  the  upper  story.  pfau»  of  vases,  the  usual  ornaments  of  this 

Before  the  present  unhappy  war,  the  sort  of  magnificent  edifices;  except  the 
Royal  Exchange  of  London  presented  an  third,  which  has  pediments  on  each  side, 
epitome  of  the  world,  where  specimens  of  with  a  cupohi  arising  from  the  centre.  On 
all  the  varieties  of  man  might  be  seen  and  this  is  a  globe  and  gilt  grasshopper, 
stadied;  in  which  pomt  at  view  it  vras  Over  each  side  intercolumuiation  of  the 
equally  valuable  to  the  philosopher  as  to  the  (not  are  circular  pediments,  above  them 
merchant  for  his  extended  pursuits,  nor  was  are  attics  and  balustrades,  with  the  Mercers 
it  less  usefiii  to  the  observer  of  the  manners  crest  and  the  City  sopporten.  The  lesser  en* 
of  difierent  nations ;  now,  unfortunately,  trances  have  divided  pediments,  and  over 
neither  the  philosopher,  die  observer  of  them  Corinthian  m'ches,  and  pediments  con« 
manner^  nor  the  merchant,  finds  it  a  place  tainmg  statues  of  King's  Charles  the  First 
of  its  original  attraction.  The  frantic  de-  uid  Second,  llie  wings  of  the  fitmt  are 
crees  against  the  commerce  of  England,  on  Ave  arches  in  length,  on  each  side  of  the 
the  continent,  and  the  ne-cessary  reprisals  of  g>^tes,  three  of  these  form  a  piazia;  the 
our  ovm  government,  are  the  causes  which  two  remaining  retire  into  the  mam  building, 
have  rendered  the  area  of  the  Royal  Ex*  The  bssement  in  which  they  are  turned  is 
change  a  splendid  desart,  compared  to  what  rustic,  and  the  story  above  them  Conn- 
it  hss  been ;  J>ut  the  enterprising  spirit  of  thian,  with  four  pillars,  an  enUbUtnre,  and- 
our  traders,  which  outstrips  all  the  cold  cal-  balustrade.  The  three  windows  ai  the  pre« 
eolations  of  politicians,  may  serve  to  con&  jection,  and  those  of  the  building,  are  ex- 
rince  the  worid  that  though  this  spirit  may  *ct]y  attic  in  their  borders,  though  placed 
be  checked  for  a  short  time,  it  can  never  in  Corinthian  tntercolumniations.  The  four 
be  extuiguished,  nor  will  all  tlie  powers  of  ndes  of  the  quadrangle  are  magnificent,  and 
the  earth  combined  produce  the  growth  of  richly  decorated  with  the  basement  arches 
grass  between  the  stones  of  its  pavement.  of  the  walks,  the  cornices  over  them,  the 

The  architectural  decorations  render  the  niches,  statues,  pilbrs,  dreuhtf  windows, 

exterior  aod  interior  .fronts  of  the  Royal  eatabhitures,  and  balustrade,  all  m  correct 

Exchange  an  ornament  to  the  vast  metro-  proportion  and  arrangement 
polis  of  Eogbnd.    The  form  is  square,  and        ROYENA,  in  botany,  4ftictm  bladder- 

the  area  the  same ;    there  are  four  gates  ntU,  so  named  in  honour  of  Adrian  Van 

which  face  the  cardinal  points,  bnt  the  prin-  Royen,  a  genus  of  the  Decandria  Digynia 

cipal  is  in  Comhill.    Mr.  Malcolm  informs  chkss  and  order.  Natural  order  of  Bicomes. 

us  that  the  statues  of  George  I.  and  George  Gnaiarame,  Jussieo.    Essential  character  : 

IL  are  by  Rysbrack ;  his  present  Majesty's  calyx  pitches-shaped ;  coroUa  one-petalled, 

by  Wilton,  which  vras  erected  in  March,  with  the  border   revolute;  capsule  one> 

1764;  and  that  most  of  the  Kings  previously  celled,  foar-valved.    There  are  seven  spe* 

to  Charles  IL  were  sculptured  by  Cibber ;  cies. 
that  of  the  latter  King,  which  origmaOy        RUBIA,  m  botany,  maddtr,  a  genns  of 


RCD 

the  Tetnndria  Mooogsmia  class  aod  order. 
Natural  order  of  Stellats.  Rnbiaces,  Ji»- 
siea.  EMential  character :  corolla  one-petal- 
led,  bell^hapedj  berries  two,  one-seeded. 
There  are  seven  species.    See  Madder. 

RUBRIC,  in  the  canon4aw,  signifies  a 
title  or  article  in  certain  ancient  law-books  ^ 
thos  called  because  written,  as  the  titles  of 
the  chapters  in  onr  ancient  Bibles  are,  in 
red  letters.  Rubrics  also  denote  the  rules 
and  directions  given  at  the  beginning,  and 
in  the  course  of,  the  liturgy,  for  the  order 
and  manner  in  which  the  several  parts  of 
the  office  are  to  be  p^ormed.  Tbere  are 
general  rubrics  and  special  rubrics,  a  rubric 
for  the  communion,  &c  In  the  Romish 
missal  and  breviary  are  rubrics  for  matins, 
for  lauds,  for  transUtions,  beatifications, 
coounemorations,  ^c 

RUBU4S,  in  botany,  the  ruspberryy  a 
genus  of  the  Icosandria  Polygynia  class  and 
order.  Natural  order  of  Senticois.  Ro- 
mcesB,  Jussieu.  Essential  character :  calyx 
fiye-deft:  petals  ^we\  berry  composed  of 
one-seeded  acini.  There  are  thirty-two 
species ;  among  which  is  the  R.  idsens,  or 
common  garden  raspberry,  too  well  known 
to  need  a  particular  description ;  it  is  found 
wild  in  many  parts  of  Europe,  particularly 
in  rocky  mountains,  moist  situations,  woods, 
and  hedges.  The  varieties  of  the  raspberry 
are,  the  red- fruited,  the  white-fruited,  and 
the  twice-bearing.  « 

RUBY,    See  Corundum. 
Ruby,  in  heraldry,  denotes  tlie  red  co- 
lour wherevrith  the  arms*  of  qoblemen  are 
blazoned ;  being  the  same  which  in  the  arms 
of  others,  not  noble,  is  called  gules. 

RUDBECKIA,  in  botany,  so  named 
from  OUus  Rodbeck,  fiither  and  son,  pro- 
fessors of  botany  at  Upsal,  a  genus  of  the 
Syngenesia  Polygamia  Frostranea  chus  and 
order.  Natural  order  of  Compositae  Op- 
positifolise.  Cory mbifers,  Jussieu.  Essen- 
tial character :  calyx  with  a  double  row  of 
scales;  crown  of  the  seed  a  four- toothed 
rim;  receptacle  cha%,  conical.  Tliere 
are  seven  species. 

RUDDERy  in  navigation,  a  piece  of  tim- 
ber turning  on  hinges  in  the  stem  of  the 
ship,  and  which,  opposing  sometimes  one 
side  to  the  water  and  sometimes  another, 
turns  or  directs  the  vessel  tliis  way  or  tliat. 
Ihe  rudder  of  a  ship  is  a  pie^e  of  timber 
bimg  on  the  stem  posts  by  four  or  five  iron- 
hooks,  called  pintles,  serving  as  it  were  for 
the  bridle  of  a  ship  to  turn  lier  about  at  the 
pleasure  of  the  steersman.  The  mdder 
being  perpendicolar;  and  without-side  the 


RUL 

ship,  anoflier  piece  of  timber  Is  fitted  t» 
at  right  angles,  which  eomes  hito  the  tt 
by  which  the  radder  ia  managed  sad  diiK 
ed.    This  latter  properly  ia  called  die  tel 
or  tiller;  and  sonsetimes,  tiiongb  improffrlt 
the  radder  itself.     The  power  of  the  rsdd^ 
is  reducible  to  that  of  the  lever.    Astsae 
angle  the  radder  alKNikl  make  with  the  kit; 
it  is  showni,  that  in  the  working  of  ihipsr 
order  to  stay  or  bear  op  the  soooestp» 
sible,  the  tiller  of  the  rudder  ought  to  oak' 
an  angle  of  55®  widi  the  keel.    A  nnp* 
radder  is  best  for  a  ship's  sailing,  ^mi^ 
she  can  feel  it;  that  i»^  be  guided  aad  tva- 
ed  by  it :  for  a  broad  rodder  will  bold  u»A 
water  when  the  helm  is  pot  o\*t  to  v 
side;  bnt  if  a  ship  bave  a  fiit  ^rtcr,  a 
that  the  water    cannot    come  qnki  uA 
strong  to  her   mdder,  she  will  rM(aiRi 
broad  radder.      The  aft-most  part  «  ik 
radder  is  called  the  rake  of  the  radder. 

RUDOLHHINE  Tables,  a  set  of  tftio. 
nomical  tables  that  were  published  bjtk 
celebrated  Kepler,  and  so  called  frcn  ^ 
Emperor  Rudolph,  or  Rndolpbos. 

RUELLIA,  In  botany,  so  mined  int^ 
noor  of  Joannes  Rueltius,  a  geooi  of  ik 
Didynamia  Angiospermia  dass  and  order. 
Natural  order  of  Persooatae.    Acantidf  J» 
sieu.    Essential  character:  calyx iivefirt- 
ed ;  corolla'  subcampannlate ;  staraev  tp- 
proximating  by  pairs;  capsaJe  opcaof  6; 
elastic  teeth.  Tbere  are  forty-three  i^edfs. 
Swartz  observes,  that  the  RoeUie  ut  ftry 
nearly  allied  to  the  Jostids  in  their  Bstsnl 
order,  flowers,  fruit,  and  habit 

RUIZIA,  in  botany,  so  imned  b  hoaetr 
of  Don  Hipolito  Rniz,  a  genus  of  the  Moss- 
delphia  Polyandria  class  and  order.   N'ti- 
ral  order  of  Colomnifere.    Afsifscee,  M 
sieu.    Essential  character:  ealyi  ^^^ 
exterior  three-leaved;  styles  ten;  c"P"* 
ten,  one-celled,  two-seeded,  doiclf  coher- 
ing.    Tbere  are  three  species,  sU  sstitw  « 
the  Isle  of  Bourbon. 

RULE,  m  arithmetic,  denotes  sn  opeis- 
tion  performed  with  figures,  in  order  to jfe-       ^ 
cover  sums  or  numbers  oqIuiowb*    p^ 
fimdamental  rales  are  additioo,  subtrsctiss, 
multiplication,  and  division.    But,  beodtf 
these,  there  are  other  rules,  deaomam 
from  then-  use  $  as  the  rule  of  .\ui6AT10S, 
Fellowship,  Intbrbst,  PtucricE,  *«• 
DDCTioN,  8tc.  which  see  in  the  slpbiW»™ 
order. 

RuLB  tf  TVf e,  GoLDBir  IM,  or«nj 
if  ProporHom^  is  one  of  the  most  isstft* 
rales  of  arithmetic;  for  the  foowlstio"  •        / 
which  fee  the  artide  Pbopobtiow*  v 


called  the  Role  of  Time  from  bsTiDg  three 
nambcn gWen  to  6iid  »  fourth;  bnt  more 
properiy,  the  Rale  of  Proportion,  be«ii»e 
by  it  we  find  a  fourth  number  proportional 
to  three  given  numbers:  and  because  of  the 
necessary  and  extensive  use  of  it,  it  is  called 
the  Golden  Rule.  But  to  give  a  definition 
pf  it,  with  regard  to  numbers  of  particular 
and  determinate  things,  it  is  the  rule  by 


RULE- 

of  these  in  the  supposition  has  to  the  other* 
For  example :  if  tiiree  yards  of  cloth  cost 
4t  10s.  (here  is  the  supposition)  what  are  7 
yards  3  quarters  worth  i  here  is  the  demand 
or  question  raised  upon  7  yards  3  qnarteis, 
and  the  former  supposition. 

2.  In  the  question  there  will  aometimea 
be  a  superfluous  term ;  that  is,  a  term  which, 
though  it  makes  a  circumstance  in  the  ques* 


which  we  find  a  number  of  any  kind  of  tion,  yet  it  b  not  concerned  in  the  propor- 
thingd,  as  money,  weight,  &c.  so  propor-  tion,  because  it  is  equally  so  in  both  the  sop- 
tional  to  a  given  number  of  the  same  things,  position  and  demand.,  Thb  superfluous 
as  another  number  of  the  same  or  different  term  is  always  known  by  being  twice  men- 
things  in  to  a  third  number  of  the  last  kind  tioned  either  directly,  or  by  some  word  that 
of  thing.    For  tlie  four  numbers  that  are  refers  to  it.    Example,  if  three  men  spend 
proportional  must  either  be  aU  apptied.  to  «ol.  in  10  days,  how  much,  at  tUt  rate,  wiU 
one  kind  of  thin^:  or  two  of  them  must  they  spend  in  25 days?  Here  the  three  men 
be  of  one  kind,  and  the  remaining  two  of  ii  a  superfluous  term,  the  proportion  being 
another:  because  there  can  be  no  propor-  among  the  other  three  given  terms,  with 
tion    and  consequently  no  comparison   of  the  number  sought;  so  that  any  number  of 
quantities  of  different  B^des;  as,  for  ex-  men  may  be  as  weU  supposed  as  3. 
ample,  of  three  shillings  and  four  days:  or  Rule.  1.  The  superfluous  term  (if  there 
of  six  men  and  four  yaf ds.    All  questions  u  one)  being  cast  out,  state  the  other  three 
that  fall  under  this  rule  may  be  distinguished  terms  thus :  of  the  two  jerms  in  the  soppo* 
into  two  kinds:    the  first  contains  those  lition,  one  is  like  the  thing  sought  (that  is, 
wherein  it  is  simply  and  direcUy  proposed  of  the  same  kind  of  tiling  tiie  same  way  ap« 


to  find  a  fourth  proportional  to  three  given 
numbers  taken  in  a  certain  order :  as  if  it 
were  proposed  to  find  a  sum  of  money  so 
proportioned  to  ^ne  hundred  pounds  as 
sixty-four  pounds  ten  shillings  is  to  eighteen 


plied) ;  set  that  one  in  the  second  or  mid- 
dle phice ;  the  other  term  of  the  snppoiitkn 
set  in  fht  first  place,  or  on  tiie  left  hand  of 
the  middle ;  and  the  term  that  raises  tiie 
question,  or  with  which  the  answer  is  con- 


pounds  six  shillings  and  eigh^pence,  or  as  nected,  set  in  the  third  place,  or  on  the 

forty  pounds  eight  shillings  is  to  six  hundred  right  hand ;  and  thus  the  extremes  are  like 

weight.    The  second  kind  contains  all  such  one  another,  and  the  middle  term  Uke  the 

questions  wherein  we  are  left  to  discover,  thing  sought :   also  the  first  and  /second 

from  the  nature  and  circumstances  of  the  terms  contain  the  supposition,  and  the  third 

question,   that   a   fourtii    proportional   is  raises  the  question ;  so  that  the  third  and 

sought ;  and  conseqoentiy,  how  the  state  of  fourth  have  the  same  dependance  or  cod- 

the  proportion,  or  comparison  of  the  term,  nection  as  the  first  and  second,    f .  Make 


IS  to  be  made ;  which  depends  upon  a  clear 
understanding  of  tiie  nature  of  the  qu^tion 
and  proportion.  After  the  given  terms  are 
duly  ordered,  what  remains  to  be  done  is 


all  the  three  terms  simple  numbers  of  the 
lowest  denominations  expressed,  so  that  the 
extremes  be  of  one  name.  Then,  3.  Re- 
peat the  questions  ftom  the  numbers  thus 


to  find  a  fourth  proportional.    But  to  re-  stated  and  reduced  (arguing  from  the  imp- 
move  all  difficulties  as  much  as  possible,  position  to  the  demandX  and  observe  whe* 
the  whole  solution  is  reduced  to  the  follow-  ther  the  number  sought  ought  to  be  greater 
ing  general  rule,  which  contains  what  is  or  leaser  tium  the  middle  term,  which  the 
necessary  for  solving  such  questions  wherein  nature  of  tio^  question,  rightly  oonoeived, 
the  state  of  the  proportion  is  given;  in  order  will  determine  i  and,  aoeordingly,  multiply 
to  which  it  b  necessary  to  premise  these  the  middle  term  by  the  greater  or  lesser  ex- 
observations.  treme,  and  divide  the  product  by  the  other, 
;    1.  In  all  questions  tint  fall  under  tiie  fol-  the  quote  is  like  tiie  middle  term,  and  is 
lowing'  rule  tiiere  is  a  supposition  and  a  tiie  complete  answer,  if  tiiere  is  no  remain- 
demand :  two  of  tiic  given  numbers  contam  der ;  but  if  there  is,  tiien,  4.  Redoce  tiie 
a  supposition,  upon  tiie  conditions  whereof  remainder  to  tiie  denomination  next  below 
a  demand  is  made,  to  which  the  otiier  given  that  a  tiie  middle  term,  and  divide  by  tiie 
term  belongs ;  and  it  is  tiierefore  said  to  same  divisor,  tfie  quotient  is  anotiier  part 
rai^c  tiie  question ;  because  the  number  of  tiie  answer  in  tiiis  new  denomination, 
ionght  lias  such  a  connection  widi  it  as  one  And  if  tiwe  it  here  also  a  remainder,  re-. 


rule: 


dace  it  to  the  next  denomnittioD,,  and  then 
divide.  Go  on  tlnu  to  the  lowest  denomi- 
nation, where,  if  there  is  a  remainder,  it 
must  be  applied  fraction-wise  to  the  divi- 
sor; and  tbns  yon  will  bave  the  complete 
answer  in  a  simple  or  mixed  number. 

Note.  If  any  of  the  dividends  is  less  than 
the  divisor,  reduce  it  to  the  next  denomfaia- 
tion,  and  to  the  next  again,  till  it  be  greater 
than,  or  eqnal  to,  the  divisor. 

BZAMPLSS. 

Quest  1«  If  3  yards  of  doth  cost  8«.wfaat  ^ 
ii  the  price  of  15  yards?    Answ.  40s.  or  2i« 

Work. 

jd«.     I.      yds. 
S  — 8  — 15 
15 

s}i«o(4at. 


divide  their  product  by  4;  tlie 
148d.  and  t  remains,  which  is  \j» 
to  fiuthings,  and  the  prodnct  dirMied 
former  qjuotient,  gives  2 ;  so  tb« 
148d.  t  fiuthings,  or  Ifs.  4|d. 
is  by  reduction,  iSs.  4d. 

Quests.  What  time  w31 7  men  be 
for  251.  when  S  men  paid  251.  for  e 
Answ.  2  months,  16  days, 
days  to  1  month. 

Work. 

men.  mntha.  laea. 
3 6 7 

7)18(2 
14 

Rehi.  4 
28 

7)112(16  daya. 


t  s» 


i>y 


ID  Ibe5 


E^phmation.  3  yards  and  8s.  contain  the       Explanation.   The  252.  is  a 

•npposition,and  8s.  is  like  the  thing  sought;  number;  then  the  soppodtioii  is 

tfaeielbre  8s.  is  the  middle  term,  and  yards  men  and  6  months,  and  the  demand 

on  the  left :  then  the  demand  arises  upon  the  7  men :  the  terms  being  all  niinple, 

t&  yatds,  and  therefore  it  is  on  the  right  are  to  argue  thus ;  if  S  men  are  iMiarded  6 

Agjdn,  from  tfie  nature  of  the  question  it  is  months  for  25i.  (or  any  som),  7  men  wil 

plain,  that  15  yards  require  more  than  3  be  boarded  for  the  same  a  shorter  tiasa: 

yards,  t.  e.  the  answer  must  be  greater  than  therefore  multiply  6  months  by  3,  and  dl- 

the  middle  term;  wherefore  8«.  is  to  be  vide  the  product  18  by  7,  vrhei^eby  the 

multiplied  by  15  yards  ;tlie  product  is  120s.  answer  is  found  to  be  2  mmiths  and  16 

which  divided  by  S  yards,  quotes  40t.  with-  days. 

oof  a  remainder;  so  40s.  or  21.  is  the  num-       Note.  The  firtt  two  questions  are  what 

l>er  sought  is  called  tiie  rule  of  three  direct,  that  is^ 

Quest  2.  If  4^.  of  sugar  cost  U.  9dU  '»'>««  ^  ^«*  <«^^»  ^'«"«  greater  or 
what  u  the  value  of  18tt.  ?  Answer,  12s.  ^^^  *«  ^"^  requires  that  the  answw- 
4iif,  be  greater  or  lesser  than  the  second 

«  Tlie  hut,  of  the  rule  of  three  indirect,  ar 
reverse ;  where  the  third  term  being  greater 
or  lesser  than  the  first,  requires  the  foarCh 
contrarily  lesser  or  greater  tlum  theseeoad. 
But  we  lia.ve  comprehended  both  is  one  ge- 
neral mle.  And  from  this  observatiaD  nay  be 
learned  what  question  are  of  either  kind. 

Rule,  or  Rulsr,  an  instrument  of  wood 
or  metal,  with  several  Imes  delineated  oa 
it,  of  gteat  use  in  practical  mensoradoa. 
When  a  ruler  has   the  linea  of  cboidii 
tangents,  sines,  Stc  it  is  called  a  pisae 
scale.  . 
Hie  carpenter's  joint-rule  is  an  instm- 
Explanatioo.  The  supposition  is  in  4  K.    ment  usually  of  box,  6ce.  twenty-four  mcfaeft 
and  2«.  9cr.  this  bst  term  beuig  like  the    long,  and  one  and  a  half  broad ;  eack  nch 
thing  sought,  which  is  connected  with  18  26.    being  subdivided  into  eight  parts.    On  the 
wherefore  the  terms  are  stated  according  to    same  side  with  these  divisions  is  mnaHy 
the  mle:  then  the  middle  term  being  mixed,    added  Oonter's  line  of  numbers.    On  the 
it  is  to  be  reduced  to  pence  i  and  then    other  lide  are  the  lines  of  timber  and  besrtf 
argue  thus;  if  426.  cost  SSd.^  1826.  must  cost    measure ;  the  first  beginnmg  at  8t,  aad 
more;  therefore  multiply  3dd.  by  1826,  and  '  continued  to  36,  near  the  other  end;  ths 


latter  b  numbered  from  7  td  5d,  4  inchei 
from  the  other  end.  We  shall  point  oat 
some  of  the  ntet  of  thin  mle. 

The  ■ppllcttlon  of  tiie  incto,  in  meMar> 
log  lengths,  breadthf,  dec.  ii  obfioos.  Tint 
of  the  Gonter^  line,  see  under  the  article 
OuirrBR's  Liub. 

Hie  use  of  the  other  side  is  that  with 
which  we  are  now  ooneened.  1.  The 
breadth  of  any  sniftce,  as  board,  glass,  4rc. 
being  given,  to  find  how  much  m  length 


RULE. 

On  the  sliding  side  of  the  rtile  are  Ibof 
Ones  ci  numbers,  three  whereof  are  doa- 
ble ;  that  is,  are  lines  to  two  ladinses ;  and 
one,  a  single  broken  line  of  numbers:  the 
three  first,  marked  A,  B,  C,  are  figured 
1,  2,  9,  &c.  to  9 ;  then  1,  S,  9,  kc,  to  10. 
The  single  line,  called  the  girt-line,  and 
marked  D,  whose  radius  is  equal  to  t)ie 
two  radiuses  of  any  of  the  other  Unca,  is 
broke  for  the  easier  measurement  of  tim- 
ber, and  figured  4, 5, 6, 7, 8,  9, 10,  fO,  90, 


osakcs  a  square  foot.    FSnd  the  number  of    Ac  From' 4  to  5  it  is  divided  into  ten  parts, 
inehes  the  suriace  is  broad,  in  the  Ime  of    and  each  tenth  subdivided  faito  2,  mid  so 
board  measure,  and  right  against  it  is  the    on,  from  5  to  6,  Uc    On  the  backside  of 
nomber  of  inches  required.    Thus,  if  the    the  rule  are,   1.  A  line  of  ioch-measorey 
sorftce  were  eight  inches  broad,  eighteen    from  1  to  IS;  each  Inch  being  divided  and 
inches  will  be  found  Uf  make  a  soperficml     subdivided.     2.  A  line  of  foot 
foot.  '  Or  more  readily  thus:  apply  the  rale 
to  the  breadth  of  the  board,  or  glass,  that 
end,  marked  96,  being  equal  with  the  edge, 
the  other  edge  of  the  sur&ce  will  show  the 
inches,  and  quarters  of  mches,  which  go  to 
a  square  foot    t.  Use  of  the  table  at  the 
end  of  the  board-measure.    If  a  surfiwe 
be  one  mch  broad,  how  many  inches  long 
wiU  make  a  superficial  foot?  look  m  tiie 
upper  row  of  figures  for  one  inch,  and  un- 
der it  in  the  second  row  b  twelve  inches, 
the  answer  to  the  question.    9.  Use  of  the 
lineof  tfanber-measure.  This  resembles  the 
former ;  lor  having  learned  how  much  the 
piece  is  square,  look  for  that  number  on 
the  line  of  the  timber-measure;  the  space 
thence  to  the  end  of  the  rule  ia  Ihe  loigth 
which,  at  that  breadth,  makes  a  foot  of    To  measure  a  rhombus.    Suppose  the  side 


consisting  of  one  foot,  divided  into  100 
equal  parts,  and  figured  10,  20,  90,  dec 
Tlie  back  part  of  the  sliding  piece  is  di- 
vided into  inches,  halves.  Sec  and  figured 
from  12  to  24;  so  that  when  drawn  wholly 
out,  there  may  be  a  measure  of  two  feet. 

**  Use  of  Coggeshal*s  Rnle  for  measuring 
plane  superficlea."  1.  To  measure  a  square ; 
suppose,  fyt  instanee,  each  of  the  sides  5 
feet ;  set  1  on  the  line  B,  to  5  on  the  bne 
A  ;  then  against  5  on  tlie  line  B  is  25  feet, 
the  content  of  the  square  on  the  Kim  A. 
2.^To  measure  a  long  square.  Suppose 
the  longest  side  18  teef,  and  the  shortest 
10 ;  set  1  on  the  hne  B,  to  10  on  the  Hne 
A ;  then  agauMt  18  feet,  on  the  Une  B,  ia 
180  feet,  the  contents  on  the  Une  A.    9. 


12  feet,  and  the  length  of  a  perpendicular 
let  fidl  firom  one  of  the  obtuse  angles  to  the 
opposite  side,  9  feet ;  set  1  on  the  line  B, 
12,  the  length  of  the  side  on  Uie  line  A: 
then  agamst  9,  the  length  of  the-perpendi- 
cufatf  on  the  line  B,  is  108  feet,  the  con- 
tent. 4.  To  measure  a  triangle.  Suppose 
the  base  7  feet,  and  the  length  of  the  per- 
pendicular let  fall  from  the  opposite  an^ 


thnber.  Thus,  if  the  piece  be  nine  inches 
square,  the  loiglh  necessary  to  make  a 
solid  foot  of  timber  h  tl\  inches.  If  the 
timber  be  small,  and  under  nme  inches 
square,  seek  the  square  in  the  upper  rank 
of  the  table,  and  immediately  under  it  is 
the  feet  and  mches  that  make  a  solid  foot. 
If  the  piece  be  not  exactiy  square,  but 
broaderat  one  end  than  the  other,  the  me- 
thod is  toadd  die  two  together,and  lake  half  to  the  base  4  feet ;  set  1  on  the  line  B,  to7 
the^  sum  for  the  side  of  the  square.  For 
round  timber^e  nsethod  is  to  girt  it  round 
with  a  string,  and  to  allow  the  fourth  part 
for  the  side  of  the  square ;  but  this  nsethod 
ii  erroneous,  for  hereby  you  lose  nearly  one 
fifth  of  tiie  true  solidity  ;  tiiough  tiiis  is  tiie 
method  at  present  practised  in  buying  and 
Klling  timber. 

RuLs,Csgf«iAal<'s  $Udutg,  is  chiefly  used  in  feet.  6.  To  find  the  content  of  an  oval 
for  measuring  the  superficies  and  solidity  or  ellipsis.  Suppose  the  longest  diameter 
of  timber,  &c  It  consists  of  two  rulers,  9  feet,  and  the  shortest  4.  Find  a  mean 
each  a  foot  long,  one  of  which  slides  in  proportional  between  the  two,  liy  setting 
a  groove  made  afong  the  middle  of  the  tiie  greater  9  on  the  girt  line,  to  9  on  the 
ether.  line  C;  then  against  the  less  immber  4 


on  the  line  A ;  then  agaiivt  half  the  perpend! 
cular,  which  is  2  on  the  line  B,  is  14  on  the 
line  A,  for  the  content  of  the  triangle.  5. 
To  find  the  content  of  a  circle,  its  diameter 
being  givetu  Suppose  the  diameter  9.5 
feet  I  set  11  on  the  girt  line  D,  to  95  oa 
the  line  C;  then  against  9.5  feet  on  D,  is 
9.6  on  C,  which  b  the' content  of  the  circle 


RULE. 
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on  the  line  b  C  6,  the  mean  proportional 
sought.  Uns  done,  find  the  content  of  a 
circle,  mbose  diameter  fa  6  feet;  this,  when 
foand,  by  the  hut  article,  will  be  eqnal  to 
the  Content  of  the  ellipsis  sought 

**  Use  of  Coggeshal's  Role  in  measnrinf 
timber.^    1\  To  measure  timber  the  usual 
*  way.    Take  the  lengtli  in  feet,  half  feet, 
and,  if  required,  quarters;  then  measure 
half  way  back  again;  then  girt  the  tree 
with  a  small  cord  or  line  ;  double  this  line 
twice  very  evenly^  and  measure  this  fourth 
part  of  the  girt  or  perimeter  in  inches, 
halfes,  and  quarters.    The  dimensions  thus 
taken,  the  timber  b  to  be  pleasured  as  if 
square,  and  the  fourth  of  the  girt  taken  for 
the  side  of  the  square^  thus;  set  12  on  the 
girt  line  D,  to  the  length  in  feet  on  the  line 
C ;  then  against  the  side  of  the  square,  on 
the  girt-line  D,  taken  in  inches,  yon  have, 
on  the  line  C,  the  content  of  the  tree  in 
feet    For  an  instance :  suppose  the  girt  of 
a  tree,  in  the  middle,  be  60  inches,  and  the 
length  SO  feet,  to  find  the  content,  set  12 
on  the  girt-line  D,  and  30  feet  on  the  line 
C;  then  agunst  15,  one  fourth  of  60,  on 
the  girt-line  D,  b  46.8  feet,  the  content  on 
the  line  C.     If  the  length  should  be  9 
inches,  and  the  quarter  of  the  girt  55 
inches;  here,  as  the  length  b  beneath  a 
foot,  measure  it  on  the  line  of  foot-mea- 
sure, and  see  what  decimal  part  of  a  foot  it 
makes,  which  you  will  find  .75.    Set  12, 
therefore,  on  the  girt  line,  to  75  on  the  first 
radios  of  the  line  C,  and  a|[ainst  35  on  the 
prt-line  b  64  feet  on  C,  for  the  content. 
2^.  To  measure  round  timber  the  true  way. 
The  former  method,  though  that  generally 
in  use  b  not  quite  Just    To  measure  tim- 
ber aocnrately,  instead  of  the  point  12  on 
the  girt-line,  use  another,  eiz.  10.635;  at 
which  there  should  be  placed  a  centre-pin. 
Thb  10,635  b  the  side  of  a  square  equal  to 
a  circle,  whose  diameter  b  12  indies.    For 
an  instance:  suppose  the  length  15  feet, 
and  f  of  the  girt  42  inches,  set  the  point 
10.635  to  15,  the  length ;  then  against  42 
on  the  girt-line  b  233  feet  for  the  content 
sought ;  whereas  by  the  common  way,  there 
arises  only  184  feet.  In  effect,  the  common 
measure  b  ohiy  to  the  true  measure,  as  li 
to  14.    3^  To  measure  a  cube.    Suppose 
the  sides  to  be  6  feet  each ;  set  12  on  the 
girt-line  D,  to  6  on  C;  tlien  against  72 
inches  (the  inches  6  feet)  on  the  girt-line,  b . 
216  feet  on  C,  which  b  the  content  re- 
quired.   4^  To  measure  unequally>sqnared 
timber;  that  is,  where  the  breadth  and 
4epth  are  not  equal    Measure  the  length 


z^* 


of  the  piece,  and  the  depdi  (at 

incbesi  thenfind  a 

tweea  tbe  breadth  and  depth  of 

Thb   mean  proportfonal  is  the 

square,  equal  to  the  end  of  the 

found,  the  piece  may  be 

timber.    For  an  instanee :  let  tbe  f  eni^th  gc 

tbe  piece  of  timber  be  13  feet,  tbe  fare^dtli 

23  inches,  and  the  depth  IS  inches  ^  set  r> 

on  the  girt  line  D,  to  23  on  C;  then  ^gmimst 

13  on  C  b  17.35  on  tbe  girt^lme  I>,  Ar  the 

mean  proportional    A^n,  setting    li 

the  girt-line  D,  to  13  feet,  the  leng;th 

line  C;  against  17.35  on  the  girt-lii 

feet,  the  content    5^  To  measure 

timber.   The  length  being  measured 

note  onetbird  of  it ;  which  is  fouad  tlxis  : 

set  3  on  the  fine  A,  to  the  length   ds  the 

line  B ;  then  against  l  on  A  is  the    tbird 

partonB:  then,  if  the  solid  be  roimd, 

sure  tbe  diameter  at  each  end  in 

and  subtract  tbe  less  diameter  Iioih 

greater ;  add  half  the  difiercnce  to  the 

diameter ;  the  sum  b  the  diameter  in   the 

middle  of  tbe  piece,    llien  set  133#  om 

the  girt  to  tbe  length  of  the  line  C,  aaJ 

against  tbe  diameter  in  tbe  middle  on  tbe 

girt-line  b  a  fourth  number  on  the  tine  C 

Again,  set  13.54  on  the  girt-line  to  tbe 

third  part  of  tbe  length  on  the  line  C ;  then 

against  half  the  difilerence  on  the  girt-Bne  » 

another  fourth  number  on  the  line  C ;  these 

two  fourth  numbers,  added  together,  give 

the  content.      For  an  instance:    let  the 

lenglh  be  27  feet  (one  third  wfaerecir  b  9} 

the  greater  diameter  22  inches,  and  the 

lesser  18 ;  the  sum  of  tbe  two  will  be  40, 

their  difference  4,  and  half  the  diflereaee 

2,  which,  added  to  the  less  dhuneter,  grres 

20  inches  fi>r  the  diameter  in  the  middle  of 

the  piece.    Now  set  13.54  on  the  girt-tsae 

to  27  on  the  line  C,  and  against  20  on  D  in 

58.9  fiset.    Again,  set  15.44  of  the  ^rt-Ibie 

to  9  on  the  line  C ;  and  against  i  on  the 

girt-Une  (represented  by  £0)  b  .196  parta ; 

therefore,  by  adding  58.9  feet  to  .196  feet, 

the  sum  b  59.096  feet,  the  content 

If  the  timber  be  square,  and  have  the 
same  dimensions ;  that  is,  the  length  2T 
feet,  the  side  of  the  greater  end  22  inches, 
and  that  of  the  lesser  18  inches ;  to  find  the 
content,  set  12  on  the  girt-line  to  27,  tbe 
leogtb  on  the  line  C,  and  agaimt  20  tnchca, 
the  side  of  the  mean  square  on  the  girt- line 
b  75.4  feet  Agam,  set  12  on  the  girt-line 
to  9  feet,  one  third  of  the  length,  on  the 
Ime  C,  and  against  2  inches,  ludf  tbe  dil^ 
ference  of  the  sides  of  the  squares,  of  the 
ends  on  the  girt-line,  is  .25  parts  of  a  foot ; 


RUN  ItUS 

both  together  make  75.65  feet,  the  content  RUNIC,  a  tenn  applied  to  the  fauigua^e 

of  the  solid.  tod  letters  of  the  ancieot  Ootht^  DaDes, 

The  girt  or  circnmfereiice  of  a  tree,  or  mmI  other  northern  nations, 

round  piece  of  timber  given ;  to  find  the  RUNNER,  io  the  sea  language,  a  rope 

side  of  the  square  within,  or  the  number  belonging  to  the  garaet,  and  to  the  two 

of  inches  of  a  side,  when  the  round  timber  bolt-tackles.    It  is  reeved  m  a  single  block, 

k  squared.    Set  10  on  A  to  9  on  B,  then  joined  to  the  end  of  a  pennant,  and  has  at 

■f»ainst  the  girt  on  A  are  the  inches  for  the  one  end  a  hook  to  hitch  mto  any  thing,  and 

aide  of  a  square  on  the  line  B.  at  the  other  end    a  double '  block,  Into 

RUM,  a  species  of  vinous  spirit,  dktiUed  ^^ch  is  reeved  the  faUof  the  tackle,  or  the 

from  sug^  canet.  gvnet,  by  which  means  ft  purchases  more 

RUMEN,  in  comparative  anatomy,  the  ^n  ^«  <»cWe  would  without  it 

paunch,  or  first  stomach  of  such  anunals  as  RUNNET,  or  Rbnnbt,  the  add  juice 

chew  the  cud,  thence  caUed  rummant  ani-  fi>"«*  »  ^«  stomachs  of  calves  that  have 

mals.    ThecumenisbyfiirthebirgestofaU  fed  on  nothing  but  milk,  and  are  kiUed  be- 

the  stomadv,  an<i  in  it  the  whole  mass  of  ^^  ^^^  digestion  is  perfect. 

crude  aliments,  both  aoUd  and  liquid,  lies  RUPALA,  in  botany,  a  genus  of  the  Te- 

and  macerates,  to  be  thence  tiavmitted  to  trandria  Monogynia  dass  and  order.    Na- 

the  mouth  to  be  again  chewed,  comminuted,  **"■>  <>"*•'  ^  Contort*.    Prot»,  Jussieu. 

and  fitted  for  fiirtfaer  digestion  hi  the  other  ^^"Mntial  character :    calyx  none ;  petals 

ventricles.  f^"**'  <^o>>«i;»«  ^^  ^lie  base ;  stamina  inserted 

The  ruminant  animals,  Mr.  Ray  observes,  ""^  *>"•  middle  of  the  petals ;  pericarpinm 

are  all  hairy  quadrupeds,  viviparous,  and  one-celled,   one-seeded.     There  are  two 

have  four  stomachs ;  they  also  want  the  *P«ci^  «<•  R*  montana  and  R.  sessilifolia, 

dentes  primores,  or  broad  teeth  in  tiie  fore-  ^*  "•*>*«•  ^  Cayenne. 

part  of  the  upper  jaw,  and  are  fiimished  RUPERTS  drops,  a  sort  of  glass-drops 

with  that  kind  offtt  called  suet,  sebum.  ^tfa  k>ng  and  slender  tails,  whidi  burst 

RUMEX,  in  botany,  dock,  a  genua  of  the  to  pieces  on  the  breaking  ofi"  those  taiU  in 

Hexandria  Trigynia  dass  and  order.    Na>  uiy  part,  said  to  have  been  invented  by 

tnral  order  of  Holoraces.  Polygonec,  Jus-  Prince  Rupert,  and  therefore  called  after 

sieu.     Essential- character:   calyx   three-  his  name.    This  surprising  phenomenon  is 

leaved ;  petals  three,    converging ;    seed  supposed  to  rise  from  hence,  that  while  the 

one,   three-sided.      There   are    thirty-six  ghns  is  in  fusion,  or  in  a  melted  state,  tiie 

species.  particles  of  it  are  in  a  state  of  repulsion  ; 


RUMMAGE,  in  the  sea-langnage,  signi-  but  being  dropped  into  cold  water,  it  so 

fies  to  clear  a  ship's  hold,  or  to  remove  condenses  the   particles  in  the  external 

goods  from  one  pUce  of  it  to  another.  parts  of  their  snperficies,  that  they  are 

RUMOURS,  spreading  such  as  are  fidse,  easily  reduced  within  the  power  of  each 

is  criminal  and  punishable  by  common  law.  other's  attraction,  and  by*  that  means  they 

RUMPHIA,  in  botany,  so  named  in  ho-  form  a  sort  of  hard  case,  which  keeps  con- 
nour  of  Gedrge  Everhard  Rnrophins,  M.  D.  fined  the  before-mentioned  particles  in  their 
a  genus  of  the  Triandria  Monogynia  class  repulsive  state  ;  bat  when  this  outer-rase  is 
and  order.  Natural  order  of  Terebintaceae,  broken,  by  brnking  ofiT  the  tail  of  the  drop, 
Jussieu.  Essential  character :  calyx  three-  the  said  confined  particles  have  then  a 
deft ;  petals  three  ;  drupe  three-celled,  liberty  to  exert  their  force,  which  they  do 
There  is  only  one  species,  ris.  R.  amboinen-  by  burstiug  the  body  of  the  drop,  and  re- 
sis,  a  native  of  the  East  Indies.  ducins;  it  to  a  very  peculiar  form  of  powder. 

RUNDLET,  or  RuiiLRtt  ^  >™nll  vessel,  RUPPIA,  in  botaoy,  so  named  in  memo- 
containing  an  uncertain  quantity  of  any  ry  of  Henry  Bernhard  Roppius,  a  genus  of 
liquor  ;  from  three  to  twenty  gallons.  the  Tetrandria  Tetnigynia  cfawi  and  order. 

RUNGS,  in  a  ship,  the  same  with  the  Natural  or<!cr  of  Inandats.    Naiades,  Jus- 

fio6r  or  ground  thnbers,  being  the  timbeis  sieu.     Ei^sential   character :  calyx  none  ; 

which  constitute  her  fioor,  and  are  bolted  corolla  none  ;  seeds  four,  pediceiled.  There 

to  the  keel,  whose  ends  are  rung- heads.  is  but  one  species,  riz,  R.  maritima,  sea 

Rung  kndtf  in  a  ship,  are  made  a  little  nippta,  or  tassel  pond-weed, 

bending,  to  dnect  tlie  sweep  or  mould  of  RUSCUS,  in  botany,  InUchen  brwm^  a 

the  futlocks  and  navel  timbers  ;  for  here  g«nus  of  the  Dioecia  Syngenesia  class  and 

the  lines,  which  make  the  compass   and  order.     Natural   order  of  Sarroentacev. 

of  a  ship,  do  brguL  Asparagi,   Jussieu.     Essential  character  : 


RUT  RYN 

calyz  nz-letTed ;  coroBi  none ;  neetiiy  diange  before  tite  Mow^ipe,  widiMt  «di 

central,  ovmte,  perforated  at  the  top.  There  tion,  bat  with  borax  it  IbraitayeJo*.* 

are  fife  species.  frten  truMpmrent  bead  ;  the  nntit^. 

RUSSELIA,  io  botuiyy  so  named  in  ho-  parts  are  di^rent  ncnotding  to  te  pb^ 

oonr  of  Alexander  Ruwel,  M.  D.  a  genns  from  wbioh  the  apeciniaos  are  feaod;  nt 

of  the  Dtdynamfai  Angiospermia  class  and  fromNorwmy  was  fbandtooonsBtof 

order.    Natural  order  of  Persooatse.  Scro-  SiGcm St 


plrabriaey  Jossien.     Essential   character:  Oxide  «>f  meifiichine 56 

cadyx  fire-leaved,  setaceous  at  tlie  end;  Calcareous eartli fo 

corofla  tube  very  long,  hairy  at  the  throat ;  loo 

border  two-lipped,  lower  lip  trifid ;  capsole  •  «=: 

aamuBat^,  one-celled,  two-valved,  many-  It  b  foand  at  Paasan,  in  the dirtndadif 


seeded.    There  is  only  one  species,  vhu  R.  Ton,  and  fai  several  Norwegiaa 
samentoea,foand  by  Jacqoni  about  Havana,       RUYSCHIA,  in  botany,  so  assKdi 

in  dose  woods  and  coppices.  ttembryof  Frederick  Rnysch^  pro<nMr« 

RUST  tfti  meUdy  a  word  that  has  now  botany  at  Ainsterdam,  a  ^emis  oftbe  Pa- 

given   way  to  the  modem  term  Oxiob,  tandria  Monogynia  class  and  order.   Eso- 

which  see.  fial  character  :   calyx  live-kared ;  raratii 

RUTA,]nbotBny,rMe,agenusoftbeDe-   five-petalled,  reOexed ;  style  oooe ;  bcm 

candria  Monogynia  class  ai|d  order.-  Natu*  many-seeded.     There  are  two  sfwdei,  (c 

ral  order  of  MnltisUiqne.    Rntaoea^  Jus-  R-  clasiaefbUa,  and  R.  snrabea. 
sien.     Essential   character;    calyx    five-       RYANIA^Jn  botany,  so  named  ishaw 

parted;  petals  concave;  receptacle  snr-  of  John  Ryab,  tit.  I>.  agenttsoftMPi^' 

rounded  by  ten  boney  dots ;  capsule  lobed.  andria  Monogyaia  class  and  order.  Eaatd 

Tbere  are  seven  species.  character :  calyx   five-leaved,  pefamot 

RUTILE,  in  mineralogy,  a   species  of  coloured;   corolla    none;    stii^  ^ 

the  Mepachine  genus,  of  a  diik  blood  red  beiny  saberooa,  ooe-ceUed,  mssy^McM 

colour,  of  various   degrees   of  uiteasitf  .There  is  only  one  species,  mz.  |L spcdoa 

passing  to  a  brownish  i^..    It  occun  cry-  a  native  of  the  Isle  cif  'Tiiuidad. 

•talUsed,  and  the  crystals  are  longitudpally  .     llYE.    See  Skcale..  . 
streaked ;  externally  it  is  shining  and  j^is-       RYNCHOPS,  the  sUaimcr,  is  nwi 

tening ;  internally  its  principal  ihictnra  is  history,  a  genns  of  bJrdf  of  tbe  et^ 

splendent    It  is  slightly  transhicent,  brit*  Grails. Generic  character  :  the  biilgrat^ 

tie ;  it  yields  a  pale^yellow  or  orange  yellow  .  compressed ;  lower  mandible  ^^'f'^^'^ 

coloured  streak.    It  is    easily  Irai^ble;  long^  than  the  apper;  nostrils  fiaorv 

spedficgravity  about  4.t.    Witiiout  addi-  pervioos ;  back  .toe  Teiy  sniKn;tsil  nsj 

tion  it  is  mfiisible  before  the  blow:i>ipe  f  forked.  R.  nigta,  or  the  WMdnttima^,^ 

with  bom  or  alkali  it  affords  a  hyadnth  only  q>ecies,  is  twenty  indies  loag  sod  tfcrcc 

transparent  glass.    It  is  found  to  be  a  pure  feet  and  a  half  in  vridth.  Itmbsbia  Aaenn 

oxide  of  menadiine,  with  a  slight  portion  of  and  the  East  Indies,  and  a  timttt  m» 

•ilica,  saotly  on  the  wing,  skimming  om  tf*  «' 

RUTULITE,  a  mineral  found  in  Noi^  fiiceof  the  water,  into  vriiieh  it  pliaf«^ 

^«^y»  of  a  yelloifish  colour  ;  it  occnn  mas-  bill  with  extreme  frequency,  ^'^^ 

sive,  disseminated,  and  ciystalMaed.    The  fishes,  which  constitute,  its  chief  food'  ^ 

crystals  fire^  sniall,  singly  imbedded,  and  structure  of  ite  biU  enables  it  »^ 

seldom  agsre^ated.    It  is  translucent  on  oysters'and  other  shell  fish  vitli  ^f^t 

tlie  edges,  or  opaqne,  yields  a  grey  streak  ^  ease,  ami  in  stormy  weather  >^'"^'*  *^ 

'it  is  hard,  brittle,  and  easily  tangible.  Spe-  shpres  opening  and  devoori^iM^  ^ 

cific  gravity  5.5.     It  experiences    little  Aves,  Pfaite  XIII 
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